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Abstract. Eliminating the gap between business and IT within an enterprise, 

i.e., solving the problem of Business and IT Alignment (BITA), requires an 

instrument for the multidimensional analysis of an enterprise. Enterprise 

Modeling (EM) is a practice that supports such analysis and therefore can be 

used to facilitate BITA. EM serves as a tool that can capture, visualize and 

analyze different aspects of enterprises. This article presents a framework that 

describes the role of EM in the context of BITA and presents recommendations 

in EM for BITA. 

Keywords: Business and IT Alignment, Enterprise Modeling, Enterprise 

Modeling Challenges, Enterprise Modeling Recommendations, Best Practice. 

1 Introduction 

The rapid development of information technology (IT) has opened up new and innovative ways 

for enterprises to redesign their practice. Today, IT opportunities are often used to rethink the 

way enterprises organize their business processes, how they communicate with their customers, 

and the means by which they deliver their services [1]. However, while it is undeniable that 

suitable IT solutions are required in order to reach organizational goals, effectively supporting 

business operations with appropriate IT solutions is a complicated process, due to the dynamic 

nature and intertwined relationship between business operations and IT solutions [2]. Current 

research recognizes many dimensions of business and IT alignment (BITA) [3]. 

BITA includes a number of dimensions, of which particularly the strategic, structural, social 

and cultural are identified in [4]. The strategic dimension refers to the degree to which the 

business strategy and plans, and the IT strategy and plans, complement each other. The structural 

dimension refers to the degree of structural fit between IT and the business that is influenced by 
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the location of IT decision-making rights, reporting relationships, decentralization of IT, and the 

deployment of IT personnel, which is closely related to governance structures. The social 

dimension refers to how much the business and IT executives within an organizational unit 

understand and how committed they are to the business and IT mission, objectives, and plans. 

The cultural dimension refers to the necessity of IT planning to be aligned with cultural 

elements, such as the style of business planning and top management communication. Out of 

these, it is the strategic dimension that currently receives significantly more attention [4]. 

However, both strategic alignment and structural alignment influence organizational 

performance. In addition, BITA is closely linked to many of the social and cultural aspects of an 

organization. Improving alignment within these four dimensions thus enables the increase of 

information system (IS) effectiveness and efficiency, the enhancement of business and IT 

flexibility, the improvement of business performance, and other positive effects [5], [3]. 

The various aspects of an enterprise include organizational structure, business processes, 

information systems, and infrastructure, which together form an Enterprise Architecture (EA) 

[6]. In relation to these aspects, Enterprise Modeling (EM) is recognized as a useful practice that 

can provide a coherent description of various components of the EA and enable communication 

among stakeholders [6]. In particular, EM facilitates the creation of a number of integrated 

models which capture and represent different aspects (focal areas) of an enterprise [7], [8]. The 

essential ability of enterprise models to represent an enterprise from different perspectives makes 

EM a suitable tool that provides a multidimensional view of an enterprise and integrates these 

multiple dimensions into a coherent structure [7]. These capabilities of enterprise models also 

provide a powerful mechanism for dealing with the strategic and structural dimensions of BITA.  

In addition, EM can also provide solid support when there is a need to develop a common 

understanding of the current state of affairs and reach an agreement on the future vision and 

strategies [7], [8]. EM is applicable in the context of BITA when there is a need to consider the 

multiple views of stakeholders and to create a shared understanding between them [6], [9], [10]. 

Furthermore, EM can be used for a broad range of purposes that require consensus-driven 

collaboration between stakeholders and decision makers; for instance, the development of 

business vision and strategies, the redesign of business practice, the development of information 

systems support, as well as sharing knowledge about business practice or decision-making.  

For any modeling project to succeed, it is crucial that the EM practitioner is competent [11], 

[12]. The competence of EM practitioners can be related to (1) modeling as such, particularly, 

the ability to model and facilitate a modeling session, and (2) managing EM projects. Managing 

an EM project includes various activities exemplified by the following: selecting an appropriate 

EM approach and tailoring it to fit the situation at hand, interviewing the domain experts 

involved, defining a relevant problem, defining requirements for the results, adjusting a 

presentation of project results and related issues related for various stakeholders, navigating 

between the wishes of various stakeholders while upholding the EM project goal, assessing the 

impact of the modeling result and the modeling process on the organization and other activities 

[11].  

Dealing with these activities is often far from trivial, therefore, an integrated set of best 

practices would significantly help EM practitioners. Identifying challenges that EM practitioners 

face within various stages of EM projects is an important step on the way to solving them and 

therefore enabling BITA, which is often a goal of an EM effort. Although several studies show 

that EM can be used to achieve BITA [4], [7], [13], [14], [15], [16], there are, to our best 

knowledge, no studies that in detail describe the role of EM in relation to BITA. Thus, the 

research question of this work is the following: How can EM contribute to business and IT 

alignment? 

Accordingly, the objective of this article is to present a framework, the EM-for-BITA 

framework, that positions EM in the context of BITA and includes challenges and 

recommendations related to the use of EM in the context of BITA. The framework will be able 

to support EM practitioners working with EM in the BITA context. 
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The remainder of the article is structured in the following way: Section 2 describes the 

research approach. Section 3 presents the theoretical foundation that served as a basis for this 

research. It covers the BITA and EM domains. Section 4 introduces the EM-for-BITA 

framework, while Section 5 includes discussion of the generated results. 

2 Research Approach 

This Section presents a general disposition of the study, which is in line with the design science 

research paradigm, including the research environment and knowledge base as two main 

elements (Section 2.1), as well as the grounding of knowledge and the methodologies used 

throughout the research process (Section 2.2). It then describes a number of guidelines that have 

been used to carry out this research in a rigorous manner (Section 2.3). 

2.1 Design Science Research Paradigm 

Design science is used in IS research to acquire knowledge, it seeks to extend the boundaries of 

human and organizational capabilities by creating new and innovative artifacts [17]. Artifacts are 

constructs, models, methods and instantiations that are built to address unsolved problems [17]. 

Such artifacts should be evaluated in relation to the utility provided in solving those problems. 

Among four types of artifacts that design science deals with, the aim of this study was to 

generate a framework, i.e., a model that positions EM in the context of BITA. The developed 

artifact that this study focuses on is hereafter denoted as the EM-for-BITA framework.  

The framework evolved in three iterations (1, 2, 3 elements in Develop and Build in Figure 1). 

The results from the first two iterations are presented in [18] and [19], and the final framework is 

presented in this article. The two key elements that this study relies upon are environment and 

knowledge base (Figure 1). These two terms, together with others presented in Figure 1, are 

fundamental elements in the design science paradigm defined in [17] and are elaborated on 

below, in relation to our study. 

IS research Knowledge baseEnvironment

People
 EM practitioners

Organizations
 Enterprises that 

aim to bridge the 
gap between 

business and IT

Technology
 IS that support 

business 
operations not 
fully or not 

efficiently

Develop and Build
Iterative generation 
of knowledge based 
on empirical, external 
theoretical, and 
internal knowledge 
grounding 

Justify and 
Evaluate

Iterative validation of 
knowledge constructs 
based on empirical, 
external theoretical, 
and internal knowledge 
grounding 

Assess Refine

Relevance Rigor

Foundations
- BITA dimensions 
(Chan and Reich 
2007)
- SAM (Henderson 
and Venkatraman 
1992
- the hierarchy of EM 
intentions (Persson 
and Stirna 2001)
- challenges and 
recommendations in 
EM (Rosemann et al. 
2011, Stirna and 
Persson 2012)

Methodologies
- Systematic and 
focused literature 
reviews
- Interviews

Business 
needs

Applicable 
knowledge

EM-for-BITA 
framework

2
3

1

Additions to the knowledge base
Application in the appropriate

 environment
 

Figure 1. Information Systems Research Framework, adapted from [17] 



69 

 

The need of this study is generated by the environment, and the knowledge used to carry out 

the study is provided by the knowledge base [17]. The environment is composed of people, 

organizations and technologies (existing or planned). People have different roles and capabilities 

within organizations. The roles that are considered within the scope of this study are EM 

practitioners, i.e., external consultants that carry out an EM activity as part of a knowledge 

sharing or business development project [20], in order to deal with one or several dimensions of 

a business and IT alignment problem within an enterprise. The other aspect of this research is the 

knowledge base, which is composed of Foundations and Methodologies. Foundations are 

existing theories and studies in the field, whereas Methodologies provide guidelines that can be 

used to Justify and Evaluate the central artifact of the study. Applying the chosen foundations 

and methodologies enables us to achieve rigor in research. The foundations used in this study are 

existing theories and studies in the EM, BITA domains and other related areas, which are 

described in detail in Section 3. The methodologies used during this study are systematic and 

focused literature reviews and interviews. The details regarding the interviews are presented in 

Section 2.1, and those regarding the literature reviews are included in Section 2.2. 

2.2 Research Process 

The design of the EM-for-BITA framework includes the generation of new knowledge 

constructs in combination with the validation of existing ones. New constructs were gradually 

added as the study progressed (Develop and Build), while existing constructs were validated and 

refined (Justify and Evaluate).  

The generation and validation of knowledge constructs were supported with empirical, 

external theoretical, and internal knowledge grounding [21]. These three types of knowledge 

grounding are represented as three parallel lanes in Figure 2, each including several elements. 

The research process included several steps (white blocks in Figure 2) that allowed the 

generation and refinement of knowledge constructs (grey elements) with the EM-for-BITA 

framework as the final one. These steps employed literature reviews and interviews as the 

methodological base. Three types of knowledge grounding ensured the validity of the study. 

1. Systematic 

literature review of 

the BITA domain

2a.Focused 

literature review on 

EM challenges

Preliminary EM 

framework

3a. Focused 

literature review on 

EM challenges and 

recommendations

4. Focused literature 

review on the role of 

EM in the context of 

BITA

2b. Interviews

(round 1)

3b. Interviews

(round 2)

Intermediate 

EM framework

Position of EM 

in the context 

of BITA

EM-for-BITA 

framework

External theoretical knowledge grounding

Empirical knowledge grounding

Internal

knowledge 

grounding

Typology of 

BITA literature

 

Figure 2. Research process – steps and knowledge constructs generated 
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The systematic literature review (step 1) was carried out to identify the main interest areas and 

gaps in the BITA domain, and the role of EM in relation to BITA. The focused literature review 

(step 2a) was used to build a theoretical model of EM challenges, which was then validated 

against empirical data from the interviews (step 2b). Thereafter, a focused literature review of 

EM challenges and recommendations (step 3a) and the second round of interviews (step 3b) 

enabled the generation of the intermediate EM framework. Here the intention was to investigate 

EM practice, with particular attention on EM challenges and corresponding recommendations. 

The role of EM in the BITA domain was investigated with the help of both interview rounds 

(step 2b and 3b), the focused literature review (step 4) and the typology of BITA literature. 

Finally, integrating the intermediate EM framework with the positioning of EM in the context of 

BITA allowed the generation of the EM-for-BITA framework. 

Interviews 

In total, eight semi-structured interviews were carried out in two rounds. The respondents were 

required to have significant experience of EM, including both managing modeling sessions and 

using created models for various purposes. The selected respondents had up to 35 years of EM 

experience acquired from numerous projects including: collaborative business development; 

research and development; knowledge capturing and structuring; system development; quality 

assurance for system development and maintenance; education for project management and 

requirements engineering; clarification and definition of concepts and processes; value chain 

analysis; business needs interpretation and analysis, and others. The respondents had various 

profiles and skills, with regards to the application of EM. 

The interviews, which were in-depth in nature, were transcribed for thorough analysis. In 

addition, the collected data was analyzed incrementally after each interview, until information 

saturation was revealed. The respondents of the first and second interview rounds are referred to 

as Respondent 1–x and Respondent 2–x respectively in the remainder of the article. 

Literature reviews 

In order to examine the existing literature in the BITA domain, a systematic literature review 

was chosen as the most suitable method. Moreover, to explore EM practice in terms of 

challenges and recommendations, focused literature reviews were conducted to build a 

theoretical basis for further empirical investigations. 

In this study, we followed the guidelines, presented by Kitchenham [22], to conduct the 

systematic reviews of the BITA domain, which included three phases: planning the review, 

conducting the review and reporting the review. The main aim of the systematic literature review 

was to discover the key areas of interest in BITA research, the gaps and trends in the domain, 

and to build an initial understanding of the position of EM in this domain. Two types of sources 

were examined: scientific databases (SpringerLink, ACM Digital Library and Emerald) and 

relevant workshops proceedings. We searched the aforementioned databases for papers with 

“Business IT alignment” in their titles, that were published from 2000 to 2012. We presumed 

that papers presented in the BITA and BUSITAL workshops were valid, in terms of relevance. 

After obtaining and outlining the set of relevant papers, it was possible to analyze the collected 

data – add logical tags to each paper and then create a set of categories. The results of the 

systematic literature review are presented in detail in [18].  

In addition to the systematic literature review, three focused literature reviews were performed 

for this study. The aim of these focused literature reviews was to identify existing theories, 

related to EM challenges and recommendations, and to find existing studies that describe the role 

of EM in BITA. These reviews were planned and described in a transparent way [23]. Specific 

keywords were applied during the search: 1) enterprise modeling challenges OR enterprise 

modeling issues 2) enterprise modeling recommendations OR enterprise modeling guidelines 3) 

enterprise modeling AND business IT alignment; enterprise modeling AND alignment. Other 

relevant papers were found by browsing related conference and workshop proceedings, as well 
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as considering the papers suggested by the authors’ research network. The results of these 

focused literature reviews provided a theoretical basis for the generation and refinement of the 

framework. 

2.3 Application of Design Science Guidelines 

For this study, we also used the guidelines for design science IS research, presented in [17]. 

Applying these guidelines enabled us to carry out the research in a rigorous manner 

(see Table 1). 

Table 1. Guidelines for conducting IS research [17] 

Guidelines How it is addressed in this study 

1. Design as an artifact. This 

guideline points out that 

design-science research 

must produce a viable 

artifact in the form of a 

construct, a model, or an 

instantiation. 

The central artifact of this study is the EM-for-BITA framework. The 

framework defines the position of EM in the context of BITA and provides a set 

of challenges and recommendations when it comes to using EM for BITA. The 

need of the framework is defined by the environment of this study, particularly, 

EM practitioners who are dealing with BITA-related problems by using 

participative EM (see Figure 1). The generated framework is a purposeful artifact 

that aims to help EM practitioners apply EM in order to bridge the gap between 

business and IT within an enterprise. 

2. Problem relevance. This 

guideline concerns the 

objective of design-science 

research, which is to develop 

technology-based solutions 

for important and relevant 

business problems. 

The EM-for-BITA framework generated in this study aims to facilitate BITA 

achievement – a well-known issue that has remained one of the key management 

concerns for almost three decades [24]. Several researchers have pointed out that 

the application of EM in this context is a useful practice [13], [16], [25]. 

However, the role of EM in the context of BITA has not been investigated 

thoroughly, which makes this study relevant from an academic point of view. 

There is also a clear lack of guidelines regarding the application of EM in the 

context of BITA, which has also been pointed out during the interviews with EM 

practitioners, conducted by the authors of this article. These factors motivate the 

practical importance of our study. 

3. Design evaluation. The 

utility, quality and efficacy 

of a design artifact must be 

rigorously demonstrated via 

well-executed evaluation 

methods. 

According to the description in Section 2.2, the knowledge in this study has 

been validated at an empirical level, at the level of other knowledge and the level 

of action knowledge as such. The EM-for-BITA framework has been evaluated 

and refined iteratively using literature reviews (focused and structured) and 

interviews. These research methodologies allowed us to gain valuable ideas and 

insights from both theory and practice, add constructs to the existing versions of 

the framework and therefore refine the central artifact of this study. 

4. Research contributions. 

This guideline emphasizes 

the need to provide clear and 

verifiable contributions in 

the areas of the design 

artifact, design foundations, 

and/or design 

methodologies. 

The EM-for-BITA framework generated by this study is The Design Artifact 

that aims to solve an actual problem, defined by the environment, which has not 

yet been solved. Particularly, a number of recommendations have been proposed 

for the challenges that EM practitioners face. Both the challenges and the 

recommendations have been positioned within the frame of BITA using the 

Strategic Alignment Model (SAM), which was a way to “package” the findings. 

To answer the question, “What are the new and interesting contributions?”, we 

can claim that from a practical point of view, the identified EM challenges and 

recommendations for each of the alignment perspectives can provide support for 

EM practitioners that use EM in order to achieve BITA. From an academic point 

of view, this study contributes to the BITA and EM domains by positioning EM 

in the context of BITA, since it provides a conceptual definition of the 

applicability of EM for BITA that has not been presented so far. 

5. Research rigor. This 

guideline points out the fact 

that design-science research 

relies on the application of 

rigorous methods in both the 

construction and evaluation 

of the design artifact. 

Rigor is derived from the effective usage of the knowledge base, including 

both theoretical foundations and research methodologies. The generation and 

validation of knowledge has been achieved through empirical, external 

theoretical, and internal knowledge grounding [21]. The methods used in the 

construction and evaluation of the design artifact are literature study (systematic 

and focused), and interview (see description in Sections 2.1 and 2.2). The 

application of systematic and focused literature reviews allowed us to use the 
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Guidelines How it is addressed in this study 

resources of the research team efficiently. That is, it allowed us to focus on the 

existing theories thoroughly at the beginning of the research process and then to 

focus on the empirical work, complimented by the focused literature reviews in 

the later stages. Two rounds of interviews were conducted to enable the iterative 

refinement of the EM-for-BITA framework. Working iteratively with the 

framework, by using a combination of interview and literature review 

methodologies in each iteration, allowed us to carry out the study in a structured 

way and enabled the generation of the research results in a rigorous manner. 

6. Design as a search 

process. This guideline 

highlights the need to utilize 

available means when 

developing an effective 

artifact in order to achieve 

desired results and satisfy 

laws in the problem 

environment. 

Designing the EM-for-BITA framework was indeed a search process. Its aim 

was to position EM into the context of BITA and to acquire practical knowledge, 

regarding the application of EM, to bridge the gap between business and IT 

within an enterprise. The development of the framework was achieved in three 

iterations that shifted between investigating the existing literature and practice.  

7. Communication of 

research. This guideline 

demonstrates the importance 

of the effective presentation 

of design-science research to 

both technology-oriented as 

well as management-

oriented audiences. 

A number of presentations and reflective discussions of research results took 

place as the research progressed. These provided constructive comments and 

feedback from both research and practical points of views. Together, they helped 

to increase the quality of the designed artifact. The presentations and discussions 

took place at international conferences and workshops that specifically focused on 

the EM and BITA domains – The Practice of Enterprise Modelling (2012, 2015) 

and the Workshop on Business and IT Alignment (2012, 2014). 

3 Theoretical Foundation 

This Section presents the theoretical foundation of the study. First, a general description and 

relevant theories of the BITA domain are introduced in Section 3.1. Thereafter, the important 

theories of the EM domain are presented in Section 3.2. 

3.1 Business and IT Alignment and its Dimensions 

One of the key factors for the success of an enterprise is the alignment between its business and 

IT dimensions. The importance of business and IT alignment is recognized and discussed by 

both academics and practitioners [1]. The number of studies has shown that alignment has a 

positive influence on IS effectiveness, increases business profitability, enhances the perceived 

levels of IT business values, supports IT use for competitive advantage and positively affects 

organizational performance [3]. 

The challenge of business and IT alignment is not new, as it arose from the use of information 

systems in organizations. There are two conceptual views of BITA. One view is that it is a 

process, i.e., a set of activities that should be undertaken. The second view is that it is a state, i.e., 

the amount of alignment [4]. The first view implies that BITA is an ongoing process which 

requires specific IT management capabilities, includes specific actions and has distinct patterns 

over time [4]. The second view implies that it is a state, for which it is possible to identify 

antecedents, measures, and outcomes.  

BITA as a state is often criticized for being a “fuzzy” target, since, according to Silvius [26], 

practitioners often face an ambiguity: what exactly in the business should be aligned with IT? If 

the focus is on a strategic alignment, the suggestion would be a business strategy. However, in 

practice, a business strategy is often an unclear target, since strategy provides a direction, not a 

final destination. In the current literature, significant attention is given to strategic alignment. 

This refers to the degree to which the business strategy and plans, and the IT strategy and plans, 

complement each other [4]. The framework introduced in [3] defines three generic dimensions of 
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BITA: human, social and intellectual dimensions. One of the most cited alignment frameworks is 

the Strategic Alignment Model (SAM) presented by Henderson and Venkatraman [27]. This 

model defines alignment as the degree of fit and integration between four elements: business 

strategy, IT strategy, business infrastructure, and IS infrastructure. The multivariate alignment of 

SAM’s main elements includes six alignment perspectives: (1) strategic fit on business side – the 

alignment of business strategy and business structure; (2) strategic fit on IT side – the alignment 

of IT strategy and IT structure; (3) strategic integration – the alignment of business and IT 

strategies; (4) functional integration – the alignment of business and IT structures; (5) 

automation – cross-domain perspective that implies the alignment of business strategy and IT 

structure; (6) linkage – cross-domain perspective that implies the alignment of IT strategy and 

business structure. According to [27], the simplest and most straightforward approach to achieve 

BITA is to consider all combinations of any two domains of SAM. This, however, might be 

difficult when internal inconsistencies occur (e.g., when only considering external issues of 

business and IT strategies without considering internal organizational domains). In addition, 

considering all six bivariate combinations might be redundant. Therefore, in this study, we 

consider four key perspectives of the SAM model: the strategic fit on the IT side, the strategic fit 

on the business side, the strategic integration and the functional integration. These four 

dimensions connect four key elements of the SAM framework, which serve as an essence for 

most of the known alignment frameworks, providing a suitable frame for the purpose of our 

study.  

Existing theories and models introduce a number of alignment dimensions. SAM describes 

three levels within an enterprise at which alignment occurs and which need to be considered: (1) 

the strategic level – IT and business strategy level; (2) the operational level – organizational and 

IT infrastructure and processes, or business and IT structure; (3) the cross-domain level 

connecting the strategic and operational levels [3]. Ross, et al. [28] distinguish between three IT 

assets: (1) the human asset; (2) the relationship asset; (3) the technology asset. The human asset 

deals with technical skills, business understanding of IT staff, and problem solving orientation 

comprising all the necessary facets to form a high-performing IT unit. The technology asset 

implies technical platforms and databases, and covers technology architecture as well as data and 

platform standards. The relationship asset is grounded in IT and business unit management 

sharing the risk and responsibility for the effective application of IT within an enterprise. 

Melville, et al. [29] differentiate between (1) human IT resources, (2) technological IT resources, 

and (3) complementary organizational resources. Human IT resources comprise technical skills 

(programming, systems integration, database development, etc.) and managerial skills 

(collaboration with business units and external organizations, project planning, etc.). 

Technological IT resources include infrastructure (shared technology including IT services 

across the enterprise) and business applications (employ the infrastructure, e.g., purchasing, 

sales, etc.). Organizational resources refer to resources that are complementary to IT, including 

non-IT physical resources and non-IT human resources. The essence is that these resources have 

to be combined in order to generate beneficial outcomes. Schlosser, et al. [3] propose a model 

that distinguishes between the organizational level on the one hand, and the nature of alignment 

on the other. A model that they propose includes three horizontal organizational layers (strategic, 

cross-domain, operational) and three vertical dimensions regarding the content of alignment 

(human, social, intellectual). The human dimension includes business skills and knowledge of IT 

executives; IT skills and knowledge of business executives; leadership skills of business and IT 

executives; managerial capabilities of business and IT executives, and other issues. Such issues, 

as shared understanding, mutual trust and respect, cultural fit, work relationships, informal 

structures between business and IT executives and regular employees, contribute to the social 

dimension. The intellectual dimension includes the alignment of business and IT strategy and 

plans; IT architecture alignment; IT standards and platforms alignment; alignment of business 

and IT structures (rights and roles, reporting, committees, formal meetings, centralization); IT 

project portfolio alignment; shared applications; IT infrastructure alignment; IT project 
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alignment; alignment of IS and processes; alignment of business and IT structures (rights and 

roles, reporting, formal meetings); IT services alignment; procedures/workflow alignment. 

3.2 Enterprise Modeling – the Process and the Intentions 

There is a clear need to capture both organizational (business) and technological issues during 

the design and implementation of enterprise IS [30]. Moreover, capturing these dimensions in a 

valid and comprehensive way requires the involvement of a large number of stakeholders. In this 

respect, EM can serve as an effective practice. EM (sometimes also called business modeling, 

c.f. [31] is a practice that is employed to develop, obtain, and communicate enterprise 

knowledge, such as strategies, goals and requirements, to different stakeholders [31], [32]. 

EM is often used during the development or refinement of enterprise IS. Researchers pay 

significant attention to the applicability of EM for software requirements engineering [32], [33]. 

According to [20], EM is an activity where integrated and commonly shared models that 

describe different aspects of an enterprise, such as processes, business rules, 

concepts/information/data, vision/goals or actors, are created. A model plays an important role as 

a visual mapping of perceptions of the enterprise practice and thus fosters communication. It is a 

compact abstraction and thus allows coping with complexity. Models are usually based on 

shared concepts and consequently facilitate shared understanding [34]. 

According to [7], [8] and [34], the acts of collaboration, participation, and interaction among a 

large group of stakeholders are highly beneficial in the practice of EM, as they enable more 

effective and efficient model derivation and also increase the validity of models. The 

participative approach also implies the involvement of stakeholders in the modeling to improve 

the understanding of enterprise processes [7], [35]. One problem, which might occur here, is that 

the resulting enterprise models are often not formalized enough, thus possibly complicating their 

further application. Consequently, the role of the EM practitioner who leads this kind of EM 

effort becomes vital for the efficient creation and use of enterprise models [7], [12]. 

In terms of the modeling process itself, [19] proposes a model according to which the EM 

process includes three basic activities that are usually performed in sequential order, but in some 

cases are iterative (Figure 3). After starting the EM effort, the EM practitioner, often together 

with the domain experts, needs to analyze what information should be collected in order to reach 

the goal of the modeling effort. Therefore, the first activity of EM is to collect information about 

the enterprise at hand. 

 

Figure 3. EM activities [19] 

During participative EM, where domain experts play an important role, the main source of 

information is modeling sessions or workshops. During such sessions, the EM practitioner has a 

leading role in eliciting and integrating opinions about various aspects of the enterprise. The 

ability of the EM practitioner to facilitate this process is crucial, in order to extract the necessary 

information and then transform it into enterprise models (activity 2 in Figure 3). Models are 

created during modeling sessions together with domain experts to make sure that existing 

viewpoints are considered and consolidated. A common practice is to iterate between the first 

and second activity several times when creating models, to ensure that all the required 

information has been captured and documented. It is important to emphasize that the 

documentation of models is a continuous process which will proceed until a common agreement 

on the created models is achieved among the involved participants. Various challenges are 
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specific for all three activities of EM. It is crucial that the stakeholders come on agreement on 

the resulting enterprise models in order to use them for any purpose (activity 3 in Figure 3).  

Apart from the development or refinement of an enterprise IS, EM can be used to create 

shared domain knowledge [10], [36], [37]. Both purposes play an important role in BITA, 

although the results of using EM depend on the reason for EM effort in a particular case. In [36], 

a hierarchy of EM intentions is presented (Figure 4); it indicates the possible reasons for using 

EM. In addition, it has been further refined in [38]. This model has also been used to generate the 

EM framework presented in this article. 

The hierarchy of EM intentions differentiates between three high-level intentions. The first 

one deals with ensuring the quality of the business, and primarily focuses on two issues: (1.1) 

ensuring the acceptance of business decisions by committing the stakeholders to the decisions 

made, and (1.2) maintaining and sharing knowledge about the business, its vision, and the way it 

operates. With respect to knowledge sharing, EM plays an important role, since it provides a 

multifaceted map of the business that functions as a communication platform between 

stakeholders. The second EM intention deals with developing the business, which is one of the 

most common intentions of EM. As such, EM can be used in the early stages of IS development 

to effectively gather business needs and high-level requirements. Developing the business might 

include (2.1) refining the business vision and strategies, (2.2) redesigning business operations, 

and (2.3) enhancing the information support systems. 

 

Figure 4. The main elements of the EM intentions hierarchy, adapted from [36] 

The third top-level intention in the hierarchy deals with using EM as a problem-solving tool. 

As such, EM is only used to support the discussion among the stakeholders who are trying to 

analyze a specific problem. In such cases, EM can be applied to capture, delimit, and analyze the 

initial problem situation, and to decide on further actions. An intention of an EM initiative can 

affect various perspectives of BITA [39]. 

4 The EM-for-BITA Framework 

The EM-for-BITA framework structures the EM challenges and recommendations, with regard 

to the position of EM in the context of BITA. The positioning of EM in the context of BITA is 

presented in Section 4.1, while the challenges specific to EM intentions are outlined in 

Section 4.2. Finally, the EM challenges and recommendations relevant to BITA are discussed in 

detail in Section 4.3. 
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4.1 Positioning of EM in the Context of BITA 

In order to position EM in the context of BITA, the EM intentions (Figure 4) are positioned in 

the SAM framework, which is represented in Figure 5. Since the positioning is supported by 

literature studies and interviews, the reasoning provided below is illustrated with interview 

quotations. 

According to the interview respondents, EM is often used to create a multidimensional picture 

of the business and provide a common platform for communication between stakeholders. The 

commitment of stakeholders to make business decisions is one of the critical factors that 

facilitates the achievement of successful, high quality business operations. 

EM intention 1.1: Ensure acceptance of business decisions 

EM, particularly the participative approach, helps reveal and discuss different opinions about 

the business, which in turn enables a consensus to be found. The communication between 

stakeholders during EM sessions motivates them to commit to and carry out the business 

decisions they have discussed. 

“The owner of the created model should be committed to applying and realizing it in the 

business.” (Respondent 2–1) 
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Figure 5. Positioning of EM intension in SAM 

The enterprise models created serve as documented instructions for further implementation, 

which enables a strategic fit on the business side, since it allows stakeholders to improve the way 

business operates coherently with existing business strategy. 

EM intention 1.2: Maintain and share knowledge about the business 

Keeping employees informed about how the business operations are carried out and about the 

existing business vision and strategies is an important step to ensure the quality of the business. 

This kind of information is important for employees who need to have a clear understanding of 

the way the business works, the types of infrastructure that support it, as well as the vision and 

strategies that determine it. 

“If you would like to share knowledge about business operations then EM, i.e. creating models 

together during particularly EM workshops, is an excellent way to do that!” (Respondent 2–4) 
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Therefore, using EM to maintain and share knowledge about the business can contribute to 

BITA from two perspectives; it facilitates the strategic fit on the business side (the alignment of 

business strategy and business structure) and the functional integration (the alignment of 

business and IT structures). 

In addition, the interviews revealed that EM is also commonly used for business development. 

This kind of development often entails changes in the business, for example, changes that are 

required to achieve the visions and objectives of an enterprise. Therefore, developing the 

business can entail using one or several of the following intentions. 

EM intention 2.1: Developing business visions and strategies 

Using EM to develop a business vision and strategies potentially enables strategic integration, 

i.e., the alignment of business and IT strategy, since, in such a case, EM is used as a tool to 

clarify and document business and IT strategies for an enterprise. 

“It is quite time-consuming to create and communicate a vision and strategy. It is especially 

tricky to really make people understand and accept vision and strategies. The way to approach it 

is EM workshops.” (Respondent 2–1) 

An articulated and documented vision and strategy can then be discussed, refined and referred 

to, if needed. In some cases, clearly modeled and documented visions and strategies can help 

people to actually follow them in their daily work, which facilitates strategic fit on the business 

side. However, a similar effect for strategic fit on the IT side was not indicated in the interview 

data.  

“Good visualization (a model) of business visions and strategies might work as a self-playing 

piano, since there will be no need for instructions to make people follow these visions and 

strategies in day-to-day operations.” (Respondent 2–1) 

EM intention 2.2: Redesigning business operations 

Sometimes organizations decide to reorient their business processes, which implies 

restructuring or redesigning business operations. For this purpose, several business process 

models are usually created and used. In addition, the existing vision and business strategy should 

be actively consulted. 

“Often a company would like to pick up some opportunities on the market. In some cases, the 

board should plan if the company should enter another market. In other cases – the board should 

decide if the company should start producing another type of product. In both cases, we start EM 

by going through the vision and strategy. Based on that, it is possible to set goals for new 

things.” (Respondent 2–2) 

Using EM for this purpose enables a strategic fit on the business side, i.e., the alignment of 

business strategy and business structure. 

EM intention 2.3: Developing the supporting IS 

In many cases, EM is used for IS development. Using EM for this purpose provides an 

illustration of the as-is state of the business, which possibly includes a description of the business 

processes. In other words, EM provides a clear picture of how the business operates, which then 

serves as a basis for the development of the required IS. 

“I have used EM a lot to identify the need for some kind of IT solution. When such a need 

exists, I have to create a functionality description based on business processes. Based on that I 

can see possible business use cases.” (Respondent 2–3) 

“You need to visualize IS – the parts of it that are useful and those parts which are not useful. 

Then it can be possible to take actions regarding those which are not useful anymore.” 

(Respondent 2–1) 

“We start by creating process models. After that we add a resource layer, where we can 

indicate the main areas for setting demands on the new IS.” (Respondent 2–2) 
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“Mostly you use enterprise models to show smarter ways of working that the enterprise can 

realize. Often implementation of a new IT system is one way of fulfilling these changes.” 

(Respondent 2–4) 

Thus, using EM for IS development enables functional integration (the alignment of business 

and IT structures) and strategic fit on the IT side (the alignment of IT strategy and IT structure). 

However, the interviews did not clearly reveal EM applicability for cross-functional alignment of 

IT strategy with business structure, or business strategy with IT structure. 

EM can also be helpful in capturing, delimiting, and analyzing some kind of problematic 

situation, which then provides a basis for decision-making on an action required to solve a 

problem. Problematic situations can include, for instance, a flaw in enterprise operations or the 

inefficient distribution of roles and responsibilities among staff. In such cases, EM is mainly 

used as a communication tool. Enterprise models are used to document the problem at hand and 

are not meant to be used for further development work. 

“In many cases, the problems that a company has in operations are in fact symptoms, so it is 

necessary to first identify the root of the problems.” (Respondent 2–2) 

This scenario often implies one of the situations described above (using EM to ensure the 

quality of the business operation or using EM to develop the business), and the use of EM for 

such does not directly influence BITA. 

“EM workshops are an excellent way of sharing knowledge about a business and the way it 

operates. But if knowledge sharing is the only purpose of using EM then it is quite an expensive 

way to go!” (Respondent 2–4) 

The findings regarding shared domain knowledge correspond, to some extent, to the results 

presented by Maharaj and Brown [40]. They demonstrate that shared domain knowledge 

positively influences the strategic characteristics of information system planning and the 

alignment between business and IT. Specifically, they claim that high levels of rationality in 

strategic information system planning positively influence the intellectual dimension of 

alignment, while IT manager participation in business planning influences the social dimension 

of alignment. 

4.2 EM Intentions and Corresponding Challenges  

Table 2 presents the intentions of EM use and the challenges [36] that are specific for each of 

them. The interviews reveal that reusing enterprise models, dealing with the backgrounds, 

knowledge and interpretations of diverse stakeholders, as well as presenting relevant information 

in an understandable way, constitute the relevant challenges for both groups of EM intentions. 

The in time discussion of technical solutions is related to using the enterprise model to develop 

the business. This challenge is not specific to the situations that require knowledge sharing or 

decision-making support, as it is mainly related to situations that require implementing specific 

IS/IT solutions. 

Table 2. EM intentions and identified challenges 

General Purpose To develop the business To ensure the quality of the business 

Specific purpose Developing 

business 

vision or 

strategy 

Redesigning 

business 

operations 

Developing 

supporting 

IS 

Maintain and 

share 

knowledge 

about the 

business 

Ensure acceptance of 

business decisions 

 

Challenge 

1. Timely discussion of technical solutions  

2. Reuse of enterprise models 

3. Dealing with diverse backgrounds, knowledge and interpretations 

4. Presenting relevant information in an understandable way 
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The challenges have been identified on the basis of the methodological base used in the study: 

the literature reviews and interviews. With regard to the challenges for each of the EM 

intentions, we could position them within the frame of BITA, particularly by using the model in 

Figure 5 and the correspondences in Table 2.  
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Figure 6. The EM-for-BITA framework (Ch-challenge in Table 1) 

4.3 Challenges and Recommendations 

The positioning of EM intentions in the context of BITA is presented in Figure 6, while the 

challenges (numbered 1–4) and recommendations are introduced in detail in Table 3. This 

Section also includes illustrative quotes from the interviews. 

Table 3. EM challenges and recommendations relevant for the context of BITA 

Challenges Recommendations 

1. Timely discussion of technical 

solutions 

 Start modeling with a group of participants who have extensive 

domain knowledge of problematic areas. 

 Make sure that IT experts are involved in the process only after 

the key areas have been identified and a general understanding of 

what should be changed has been gained. 

2. Reuse of enterprise models  Make sure the existing models are maintained in a repository and 

kept up to date. 

 The benefit of maintaining models should be clarified for the 

enterprise management. 

3. Dealing with diverse backgrounds, 

knowledge and interpretations 

 Provide the participants with a brief reminder of the purpose of 

the models being presented and a summary of the notation. 

 When models are used as a basis for explanation and discussions, 

the diverse backgrounds and knowledge of the stakeholders 

involved should be considered and consolidated. 

4. Presenting relevant information in an 

understandable way 

 Use the benefit of a good visualization when applying models for 

different purposes. 

 Make sure the target audience can understand the models. 
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Timely discussion of technical solutions 

During EM, there is a tendency to involve stakeholders with technical knowledge and expertise 

in the discussion process quite early. This can divert the discussions and create the risk of 

becoming focused on implementation details instead of discussing alternative solutions from the 

business perspective. The respondents highlight the inclination of IT specialists to take over the 

analysis as soon as they become involved in the modeling sessions. Therefore, it is important to 

prevent technical specialists from dominating the modeling sessions.  

“In many cases, IT representatives want to take over the analysis too early. First experts from 

operations should make models that explain how operations are run (process models, concept 

model, etc.). If that is ready, then we can start the dialogue with IT representatives.” 

(Respondent 2–2) 

“It is hard to get beyond the discussion of particular IT solutions. People representing 

different parts of the business end up talking about IT solutions. It is really hard for people to 

say what they want to achieve in the business, and only after this look at what type of IT support 

is needed.” (Respondent 2–3) 

The analysis of the interviews reveals that EM practitioners recommend that a smaller group 

with extensive domain knowledge should start the modeling efforts and identify key areas for 

continuing work. The analysis also indicates and recommends that people with technical domain 

knowledge (IT experts) should not become involved until the key areas and problematic issues 

have been identified. Thereafter, the EM effort can proceed and focus on how to deal with these 

key areas, which could then initiate the involvement of IT experts.  

”It is good to have technical details, but not before good quality enterprise models are ready. 

This is the best basis which sets demands for the IT.” (Respondent 2–2) 

This challenge is typical for scenarios where EM is used for the following intentions: (2.1) 

develop business vision and strategies, (2.2) redesign business operations, and (2.3) develop the 

supporting IS. 

 

Recommendations: 

 Start modeling with a group of participants who have extensive domain knowledge of 

problematic areas. 

 Make sure that IT experts only become involved in the process after the key areas have been 

identified and a general understanding of what should be changed has been gained. 

Reuse of enterprise models 

This challenge refers to the fact that enterprise models are used only once. While this is highly 

inefficient, it is, unfortunately, a common practice in many cases. 

“Resulting enterprise models might be hard to reuse. They can be too specific or incomplete, 

since their purpose is to be used to develop one particular IT system.” (Respondent 2–4) 

It requires considerable effort to ensure the continuous value of enterprise models over time. 

However, this could be dealt with by having an appointed person responsible for model 

maintenance and reuse, and establishing model repositories. The respondents emphasized the 

importance of repositories for the storage and maintenance of enterprise models. Such model 

maintenance is an important task, due to the dynamic nature of today’s business environment, 

especially if an enterprise is captured and described in models that represent different parts and 

states of the enterprise. The reuse of enterprise models from previous modeling projects can be 

facilitated by adopting a restricted set of notation rules for modeling, covering methods and 

tools. 

“Explain to enterprise management what the value of model maintenance is!” (Respondent 2–

4) 
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“What is really needed is a repository that is used in the whole company, so that all new 

models can be related to old ones.” (Respondent 2–4) 

“For one company (sometimes for a business unit) you need to select a modeling technique, 

notation and tool to document and store models and put them into place. Then you can use 

enterprise models efficiently.” (Respondent 2–4) 

This challenge is relevant when EM is used to: (1.1) ensure the acceptance of business 

decisions by committing the stakeholders to the decisions made, (1.2) maintain and share 

knowledge about the business, its vision, and the way it operates, (2.1) develop business visions 

and strategies, (2.2) redesign business operations, and (2.3) develop the information systems 

support. 

 

Recommendations: 

 Make sure the existing models are maintained in a repository and that they are kept up to 

date. 

 The benefit of models maintenance should be clarified for enterprise management. 

Dealing with diverse backgrounds, knowledge and interpretations 

Stakeholders that are involved in EM projects usually have different backgrounds and 

knowledge. For example, the skills of people in administration might differ from those that work 

in operations. This means that different groups of stakeholders may have significantly different 

interpretations of a situation in the focus. Achieving consensus about different enterprise aspects 

is therefore crucial during any EM effort. Hence, an EM practitioner has to consider the varied 

backgrounds of the stakeholders involved and to mediate between them in order to achieve 

consensus. 

“If you have a workshop with people who have different backgrounds – people in finance, 

engineers, HR department, operations, product development – it means they look at reality 

differently. They often have different solutions depending on their preferences, backgrounds and 

knowledge.” (Respondent 2–1) 

The diverse backgrounds and interpretations of stakeholders can affect EM and restrict the use 

of models for any purpose. It is crucial to reach mutual understanding about the significance of 

different models before analyzing or implementing them. We therefore propose that the 

stakeholders are informed about what the models really represent in the enterprise. It can be 

useful to start with a brief explanation of the chosen modeling notation and/or method so that 

everyone’s level of understanding is the same. The respondents emphasized that at this stage of 

using enterprise models (both to develop the business and to ensure the quality of the business), 

it is reasonable to keep such introductions quite short. 

“Some participants might know how to read models, others might not. If you combine them, 

you have to do a “warm-up” – a short introduction of the method, so that everyone knows how 

to understand the models.” (Respondent 2–2) 

This challenge is relevant when EM is used to: (1.1) ensure the acceptance of business 

decisions by committing the stakeholders to the decisions made, (1.2) maintain and share 

knowledge about the business, its vision, and the way it operates, (2.1) develop the business 

vision and strategies, (2.2) redesign the business operations, and (2.3) develop the information 

systems support. 

 

Recommendations: 

 Provide the participants with a brief reminder of the purpose of the models being presented 

and a summary of the notation. 

 When models are used as a basis for explanation and discussions, the diverse backgrounds 

and knowledge of the stakeholders involved should be considered and consolidated. 
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Presenting relevant information in an understandable way 

This challenge is closely related to the previous one. It emphasizes that EM practitioners need to 

present and provide relevant information to stakeholders and decision makers in a clear and 

understandable way. Since this can be a challenging task, due to the diversity of stakeholders’ 

backgrounds, it requires that EM practitioners have relevant pedagogical and communication 

abilities. 

“It is hard to implement a model, since people first need to really understand it.” (Respondent 

2–1) 

“We are more likely to make decisions to act if we have a clear understanding of the subject 

matter. If we do not understand, then we resist making decisions. It is important to make the 

situation clear for key decision makers.” (Respondent 2–2) 

“If you are really into the model, you can fail to explain it. People are not here to learn about 

the model, but to solve the problem.” (Respondent 2–3) 

The interviews have shown that enterprise models are often used for decision-making. One 

suggestion in this context is to use illustrative models of satisfactory quality. The respondents 

also suggested that the models could be used as a basis for explanation. The main reason for this 

is because using models for explanatory purposes is more effective than using ordinary textual 

and verbal descriptions. However, textual and verbal explanations are still important, since 

models themselves also need to be explained. One aspect to keep in mind is to contextualize the 

explanations when the models are presented to the stakeholders. 

“Use their language and talk their talk! Try to see, feel and understand their perspectives of 

the company and the environment. Then you can have a dialogue and communicate.” 

(Respondent 2–1) 

“Ask yourself: How would I communicate this to [management position X]? What is the 

suitable language? What is on the agenda? How do I translate things into the [management 

position X] situation?” (Respondent 2–1) 

“You need to explain in other words!” (Respondent 2–3) 

This challenge is relevant when EM is used to: (1.1) ensure the acceptance of business 

decisions by committing the stakeholders to the decisions made, (1.2) maintain and share 

knowledge about the business, its vision, and the way it operates, (2.1) develop the business 

vision and strategies, (2.2) redesign the business operations, and (2.3) develop the information 

systems support. 

 

Recommendations: 

 Use the benefit of a good visualization when applying models for different purposes. 

 Make sure the target audience can understand the models. 

5 Discussion and Conclusions 

In the broad sense, this work investigates the role of EM in the context of BITA. In order to 

position EM in the context of BITA, the Strategic Alignment Model (SAM) was used as a frame. 

The positioning was carried out according to the intentions of EM use, since the effect of EM is 

highly dependent on the purpose of a particular EM effort. The resulting positioning suggests 

that EM can facilitate BITA in a number of ways. It contributes to strategic alignment and 

functional integration, and it also facilitates the fit between infrastructure and processes (both 

business and IS) and corresponding strategies. In addition to the positioning of EM in the context 

of BITA, this study identifies challenges that EM practitioners face when EM is used for BITA 

and proposes recommendations to deal with these challenges. These results are presented as the 

framework together with a set of EM challenges and recommendations that are specific for 

different alignment perspectives. The framework provides a detailed view of the implication of 
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EM in the light of various alignment perspectives, which has so far not been described in a 

structured manner.  

An important characteristic of the study is related to the aspects of EM under consideration. 

Most of the existing studies on EM challenges and recommendations focus on either (1) the 

collaborative nature of EM or (2) the required characteristics of created enterprise models, while 

only a few provide a combined view. The consideration of both aspects provides an opportunity 

to obtain a broader view of EM practice and to generate more comprehensive support for EM 

practitioners. This study considered both of these aspects. Various particulars of collaboration in 

EM were analyzed, when the extraction of information about the enterprise, in participative 

settings, and the creation and use of enterprise models were investigated. The desired 

characteristics of enterprise models were taken into account when we examined how extracted 

enterprise-related information is usually transformed into enterprise models and how created 

models can be used for various purposes. The result of this study, the EM-for-BITA framework, 

includes challenges and recommendations for the use of enterprise models for various intentions, 

which imply both of the aforementioned aspects. 

The challenges and recommendations presented are valuable results from a practical point of 

view. The identified EM challenges and recommendations for each of the alignment perspectives 

can provide initial support for EM practitioners that use EM to achieve BITA. Our study used the 

knowledge foundations of the EM domain [11], [12], and the findings of our study confirm and 

compliment already existing knowledge. Some of the challenges identified cannot be solved 

completely due to technical issues. Although the proposed recommendations can help to manage 

these challenges, they should not be considered as instructions that alone can be used to solve the 

identified problems. The recommendations are based on the interview data, however, we regard 

their further validation in real EM projects as part of possible future work. In addition, it could 

be beneficial to apply the challenges and recommendations to specific BITA issues or case 

scenarios, in order to provide more detailed support for the use of EM for a certain BITA issue. 
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