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I 

ABSTRACT 

In order to solve a problem of Business and IT Alignment (BITA) it is important to 

consider various dimensions of it: strategic, structural, social and cultural. In the 

context of dealing with BITA, Enterprise Modeling (EM) is an acknowledged and 

widely used practice. On one hand, EM facilitates the creation of integrated models 

that capture and represent different focal areas of an enterprise, therefore it allow-

ing to obtain a multidimensional view on an enterprise and to integrate these mul-

tiple dimensions into a coherent structure. These capabilities make EM a powerful 

tool for dealing with the strategic and structural dimensions of BITA. On the other 

hand, solving a BITA problem requires dealing with the numerous points of view of 

the stakeholders and creating a shared understanding between them, which refers 

to the social and cultural dimensions of BITA. In this regard EM is also able to pro-

vide support to the development of an understanding about the current multidi-

mensional praxis and future vision and strategies. Thus, EM has a high potential 

for dealing with the strategic, structural, social and cultural dimensions of BITA. 

This licentiate thesis investigates the applicability of EM in the light of BITA and 

proposes a framework that allocates intentions of EM application within the frame 

of the Strategic Alignment Model. The framework positions EM conceptually in the 

context of BITA and identifies a number of EM challenges and recommendations 

to suggest how EM can be used to facilitate BITA. 
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SAMMANFATTNING 

För att ta sig an utmaningen med Business och IT Alignment (BITA) är det viktigt 

att kunna hantera flera olika dimensioner av verksamheter: strategiska, struktu-

rella, sociala och kulturella. Inom ramen för BITA har Enterprise Modeling (EM) 

blivit ett erkänt och användbart verktyg för detta syfte. En fördel med EM är att det 

kan underlätta framtagning av integrerade modeller som fångar och representerar 

olika dimensioner eller fokalområden av en verksamhet. EM möjliggör en multidi-

mensionell beskrivning av verksamheter i en integrerad och koherent struktur. 

Denna förmåga gör EM till ett erkänt och kraftfullt verktyg för att hantera strate-

giska och strukturella dimensioner av BITA. För att uppnå BITA krävs att det finns 

en förmåga att kunna hantera flera olika intressenters ståndpunkter, uppfattningar 

och perspektiv och att kunna skapa en gemensam förståelse för olika verksamhets-

aspekter och även deras sociala och kulturella dimensioner. EM har visat sig an-

vändbart som stöd för att utveckla en gemensam förståelse för verksamheters mul-

tidimensionella befintliga praxis och framtida visioner och strategier. EM har såle-

des en stor potential för att kunna hantera strategiska, strukturella, sociala och kul-

turella dimensioner av BITA i verksamheter. Denna Licentiatavhandling syftar till 

att undersöka tillämpbarheten av EM i ljuset av BITA. I föreliggande avhandling 

presenteras ett förslag på ett ramverk som strukturerar olika EM-intentioner inom 

ramen för The Strategic Alignment Model. I ramverket görs en konceptuell posit-

ionering av EM i kontexten av BITA. Ramverket innehåller också ett antal utma-

ningar och rekommendationer kopplat till EM. Syftet med dessa rekommendat-

ioner är att ge förslag på hur EM kan användas för att möjliggöra BITA. 
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CHAPTER 1  

INTRODUCTION 

This chapter describes the motivation for this licentiate study, the research ques-

tions that it aims to answer, the overview of the chosen research methods, the gen-

erated knowledge contributions, and finally it presents the thesis outline. 

 

1.1 RESEARCH MOTIVATION 
Today’s dynamic business environment – entwined as it is with rapidly advancing 

IT capability – presents enterprises that wish to stay competitive with a great chal-

lenge. This is further complicated by the special role that IT now plays in most or-

ganizations, i.e. as a communication backbone for realizing visions and goals. In-

deed, IT can be used to change the way companies organize their business pro-

cesses, how they communicate with their customers and the means by which they 

deliver their services (Silvius, 2009). However while it is undeniable that suitable 

IT solutions are required in order to achieve organizational goals, the effective sup-

port of business operations with appropriate IT is complicated due to the dynamic 

nature of these two (Luftman, 2003). In order to conceptualize this problem – how 

to mesh business and IT – practitioners and researchers have coined a variety of 

terms such as "harmony," "linkage," "fusion," "fit," "match”, “integration”, but in 

the long run the term “alignment” has gained widespread acceptance. In early stud-

ies Business and IT Alignment (BITA) implied linking the business plan and the IT 

plan, or alternatively the business strategy and the IT strategy. Later, considera-

tions of BITA started to require consideration of the fit between business needs and 

information system priorities. These expanded over time and current research rec-

ognizes many dimensions of alignment between business and IT (Schlosser, Wag-

ner, & Coltman, 2012). 

In general, it is possible to differentiate between the strategic, structural, social and 

cultural dimensions of BITA (Chan & Reich, 2007a). 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 the location of IT 
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decision-making rights, reporting relationships, decentralization of IT, and the de-

ployment of IT personnel. The social dimension refers to how much business and 

IT executives within an organizational unit understand and are committed to the 

business and IT mission, objectives, and plans. The cultural dimension refers to the 

need of IT planning to be aligned with cultural elements such as the business plan-

ning style and the top management communication style. Of these, the strategic/in-

tellectual dimension currently receives significantly more attention (ibid). How-

ever, both strategic alignment and structural alignment influence organization per-

formance. In addition, BITA is closely linked to many of the social and cultural as-

pects of an organization. Improving alignment within these four dimensions per-

mits the increase of IS effectiveness and efficiency, the enhancement of business 

and IT flexibility, the improvement of business performance and other positive ef-

fects (Vargas, 2011; Schlosser et al., 2012). Given that these significant benefits are 

matched by a number of unresolved issues, it is no surprise that attention to BITA 

continues to grow (Silvius, 2009). 

BITA is often tightly linked to enterprise transformation, i.e. the action of taking an 

enterprise from one state to an improved state (Seigerroth, 2011). In order to 

achieve BITA many enterprises need to transform rapidly and perform changes in 

their operations reactively, while others have the possibility to be more proactive in 

the planning, design and implementation of changes. Regardless of the type of 

change (reactive or proactive), the importance of two issues becomes apparent: (1) 

agreeing on the future state of an enterprise (TO-BE state), including vision and 

strategy, and (2) making sure that the stakeholders share a common understanding 

about the current praxis in the enterprise (AS-IS state). Therefore, if BITA is to be 

achieved, there needs to be a clear and up-to-date representation of the AS-IS and 

TO-BE states that accurately reflects – for the different stakeholders within the en-

terprise – the various aspects that these states imply.  

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

processes, information systems, and infrastructure, which together form an Enter-

prise Architecture. Jonkers, Lankhorst, van Buuren, Hoppenbrouwers, Bonsangue, 

and van der Torre (2004) define Enterprise Architecture (EA) as a coherent set of 

principles, methods and models that are used in the design and realisation of these 

various aspects of an enterprise. Coherent description of various components of EA 

is able to provide insights, enable communication among stakeholders and guide 

complicated transformation processes (Jonkers et al. 2004). The unambiguous de-

scription of EA components and their relationships requires a coherent modelling 

language (ibid.).  

In this context, Enterprise Modeling (EM) is an acknowledged and widely used 

practice. EM facilitates the creation a number of integrated models which capture 

and represent different aspects (focal areas) of an enterprise, for example business 

processes, business rules, concepts, information, data, vision, goals and actors. 

(Stirna & Persson, 2009). The essential ability of enterprise models to represent an 

enterprise from different perspectives allows EM to be used to provide a multidi-

mensional view on an enterprise and to integrate these multiple dimensions into a 

coherent structure. These capabilities of enterprise models provide a powerful 
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mechanism for dealing with the strategic/intellectual and structural dimensions of 

BITA. 

On the other hand, solving a BITA problem requires dealing with the numerous 

points of view of the stakeholders and creating a shared understanding between 

them, which refers to the social and cultural dimensions of BITA (Jonkers et al., 

2004; Kearns & Lederer, 2003; Reich & Benbasat, 2000). In this regard EM is also 

able to provide solid support, as it is often used to develop a common understand-

ing of the current multidimensional praxis and an agreement on future vision and 

strategies (Stirna & Persson, 2009). EM can be used for a broad range of purposes 

that require consensus-driven collaboration between stakeholders and decision 

makers; for example, development of business vision and strategies, redesign of 

business practice, development of supporting information systems, knowledge 

sharing about business practice or decision-making (ibid.).  

According to McGinnis (2007), despite the contribution that EM can offer in sup-

port of these kinds of purposes, the creation of shared understanding between busi-

ness and IT people receives scant attention in studies considering the role of EM in 

BITA. The existing discussion of the role of EM in this context is mainly limited to 

EA modeling, i.e. the representation of various components of EA in the form of 

tangible models (Fischer, Aier, & Winter, 2007; Löhe & Legner, 2014; Wegmann, 

Regev, Rychkova, Le, de la Cruz, & Julia, 2007). Together with IT Governance 

(Grant, 2003; Luftman, Ben‐Zvi, Dwivedi, & Rigoni, 2010; De Haes & Van Grem-

bergen, 2009), EA is one of the acknowledged practices that have a positive impact 

on BITA (Buckl, Ernst, Matthes, Ramacher, & Schweda, 2009; Fischer et al., 2007; 

Tamm, Seddon, Shanks, & Reynolds, 2011). 

This reasoning leads to the following understanding: EM shows a high potential for 

dealing with the strategic, structural, social and cultural dimensions of BITA. Sev-

eral scholars acknowledge the usefulness of EM to achieve BITA (e.g., Chan & 

Reich, 2007a; Gregor, Hart, & Martin, 2007; Wegmann et al., 2007; Seigerroth, 

2011; Christiner, Lantow, Sandkuhl, & Wissotzki, 2012). EM can facilitate BITA by 

providing a means of capturing, visualizing and redesigning different perspectives 

of an enterprise, including processes, organization structures, products, systems, 

and business objectives (Christiner et al., 2012). Karlsen and Opdahl (2012) argue 

that EM supports strategic alignment, since it serves as a key tool in understanding 

business processes and as a prerequisite for business improvements. Furthermore, 

it can be used as a tool in communication and understanding in business change 

programs. By representing numerous aspects ranging from higher level considera-

tions in the operational domain of the business down to the implementation of IT 

system, EM can elucidate gaps between the business context and its supporting 

technology – thus enhancing BITA (Wegmann et al., 2007). Despite the fact that 

literature recognizes various benefits of using EM to achieve BITA, there are no 

studies that illustrate in a holistic way the role of EM in solving the problems 

achieving BITA. Investigation of this question would position EM conceptually in 

the context of BITA and could suggest how EM can be used to facilitate BITA. 
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1.2 RESEARCH QUESTIONS AND RESEARCH 

METHODS 
The research question that this licentiate thesis is going to address is the following: 

1. How can EM contribute to BITA? 

In order to answer this research question the following three sub-questions are con-

sidered and explored: 

1. 1. How can EM be positioned in the context of BITA? 

1.2. What challenges are associated with EM in the context of BITA? 

1.3. What could be suitable recommendations to deal with these 

challenges? 

To answer these research questions, a research process has been constructed. This 

research process includes three parallel parts: theoretical work, empirical work and 

conceptualization work. Each part employs a different research method in a se-

quence of interlocking steps, which together produce an integrated set of 

knowledge contributions. In the theoretical work, literature review will be applied 

as a research method. The empirical work will employ interviews in order to collect 

and then analyze data. The conceptualization work will include an iterative refine-

ment of the results by restructuring them, by adding new constructs, and by pack-

aging the results for their subsequent use. 

1.3 KNOWLEDGE CONTRIBUTIONS 
The overall knowledge contributions of this research, answering research question 

1, have the following characteristics. On one hand it will contribute to the domain 

of BITA by providing an understanding about one of its supportive practices – EM. 

On the other hand it will contribute to the domain of EM by describing EM usage 

for the purpose of BITA. 

On a more detailed level, this licentiate thesis offers three knowledge contributions, 

each connected to the original research questions. The answer to research question 

(1.1) will conceptually position EM in the context of BITA. Thus, the first knowledge 

contribution is the following: 

Knowledge contribution 1.1: Position of EM in the context of BITA. 

The answer to research question (1.2) will identify challenging factors that come 

into play when EM is used for BITA. Consequently, the second knowledge contri-

bution of this thesis is: 

Knowledge contribution 1.2: EM challenges in the context of BITA. 

The answer to research question (1.3) will represent ways to overcome these chal-

lenging factors, which will result in the third knowledge contribution: 

Knowledge contribution 1.3: EM recommendations in the context of BITA. 
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Together, these three knowledge contributions are synthesized and presented in the 

Final EM Framework, which constitutes the main knowledge contribution of 

the thesis. The final EM framework integrates the specific EM challenges and rec-

ommendations and positions them in relation to BITA. 

Table 1 presents the relationship between knowledge contributions and the associ-

ated research questions. Table 1 also shows the related publications in which corre-

sponding knowledge contributions have been first presented, either partially or in 

full. 

Table 1 Relationships between research questions, knowledge contributions and presented publications 

Research questions Knowledge contributions Related publications 

1. How can EM contribute to BITA? The final EM framework Synthesized and presented 
in licentiate thesis 

 1.1 How can EM be positioned 
in the context of BITA? 

Knowledge contribution 1.1: 
Position of EM in the context 
of BITA 

Kaidalova and Seigerroth 
(2012) 

Kaidalova (2014) 

1.2 What challenges are asso-
ciated with EM in the context 
of BITA? 

Knowledge contribution 1.2: 
EM challenges in the context 
of BITA. 

Kaidalova et al. (2012) 

Kaidalova et al. (2014) 

1.3 What could be suitable rec-
ommendations to deal with 
these challenges? 

Knowledge contribution 1.3: 
EM recommendations in the 
context of BITA. 

 

1.4 THESIS OUTLINE 
The remainder of this thesis is structured as follows: the research process of this 

study together with the particular research methods are presented in Chapter 2, the 

theoretical foundation for the study is presented in Chapter 3, the results of the 

study are presented in Chapter 4 and discussed in Chapter 5. The relationship be-

tween the chapters of the thesis are the following: 

 In Chapter 1 research motivation and research questions are introduced. 

Together these influence Chapter 2, which describes the choice of research 

methods.  

 Chapter 2 serves as a support for Chapter 4, as the chosen research meth-

ods direct result generation.  

 Chapter 1 also refers to the terms and research areas that are further ex-

plained in Chapter 3 as components of the theoretical foundation of the 

study.  

 Chapter 2 supports Chapter 3 by anticipating how the related theories will 

be used.  

 Chapter 3 then provides an important foundation for Chapter 4, as it intro-

duces the various theories that are used to generate the results of the study.  

 Chapter 4 provides the basis for the discussion presented in Chapter 5.  
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 In addition to reflecting the applicability of the generated results, Chapter 

5 pulls together material from the rest of the thesis: how well the knowledge 

contributions have answered the research questions from Chapter 1; the 

suitability of the research methods proposed in Chapter 2; how thoroughly 

the results have expanded upon the existing theories detailed in theoretical 

foundation provided by Chapter 3. 
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CHAPTER 2  

RESEARCH APPROACH 

This chapter describes the approach that will be used to answer the research ques-

tions. Particularly, it presents the overview of the research process that this study 

follows, discusses the grounding of knowledge that it uses, and motivates the 

choice of the research methods that have been applied in the various steps of the 

research process. 

 

To approach the research questions of this study a research process has been de-

signed and then executed (section 2.1). Altogether, the different parts of the re-

search process enabled generation and validation of specific knowledge contribu-

tions taking into account specific groundings of knowledge (section 2.2). Each part 

of the research process employed a defined research method (section 2.3) 

2.1 RESEARCH PROCESS 
From the research motivation and research questions that have been presented in 

0  it follows that the main aim of this licentiate thesis is to investigate EM practice 

in terms of challenges and recommendations that are relevant for facilitating BITA. 

Together, the EM challenges and recommendations form an EM framework. This 

EM framework plays a central role in the study. The research includes three itera-

tions that are aimed to refine the EM framework. There are three versions of the 

framework: the preliminary EM framework, the intermediate EM framework and 

the final EM framework. Both theoretical and empirical foundations have been 

used to generate and validate the results iteratively, so that the aim of this study 

could be achieved (see Figure 1). The theoretical foundation includes relevant the-

ories from EM, BITA and other related domains. Empirical foundation includes 

empirical material on the practice of EM. These foundations help to generate and 

validate the EM framework in each of the iterations of the research process. 
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Theoretical foundation Empirical foundation

Generation Generation

Validation Validation

2. Intermediate EM 

framework

3. Final EM 

framework

1. Preliminary 

EM framework

 

Figure 1 The overview of the iterative research process 

The research process of this study is shown in detail in Figure 2 below. The figure 

schematically represents three parallel parts of the research process: theoretical 

work, conceptualization work, and empirical work. Elements with white filling rep-

resent steps of the research, whereas elements with grey filling represent results 

(knowledge contributions). Connectors between the elements show what is the re-

sults of a research step, or alternatively - application of a result as a basis to generate 

another result. 

The theoretical work applies research methods that allow collecting and analyzing 

theoretical material relevant for the study. In the theoretical work of this thesis sev-

eral types of literature review have been applied (steps 1, 2a, 3a, 4 in Figure 2). The 

detailed descriptions of performed literature reviews are available in section 2.3.1. 

Empirical work implies handling empirical material required to answer the re-

search questions. Interviews enabled the collection of empirical material (steps 2b, 

3b). The details of the performed interviews are presented in section 2.3.2. Concep-

tualization work is neither strictly theoretical nor strictly empirical, as it implies 

continuous analysis and synthesis of various research results, their integration and 

refinement. 
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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

Final EM 

framework 

specialized for 

BITA

Theoretical work

Empirical work

Conceptualization

work

Typology of 

BITA literature

 

Figure 2 Research process – theoretical, empirical and conceptualization work 

As Figure 2 shows, this research started with a systematic literature review of the 

BITA domain (step 1). This activity allowed the generation of a typology of BITA 

literature, which represented the main interest areas and identified existing gaps in 

the domain. In addition, this typology provided an initial idea about the role of EM 

in relation to BITA, which in turn allowed the investigation of EM practice in the 

frame of the BITA domain. After that, on the basis of the typology of BITA literature, 

preliminary EM framework has been generated with the help of a focused literature 

review on EM challenges (step 2a) in combination with the first round of interviews 

(step 2b). The intention behind these two steps was to investigate EM practice in 

terms of challenges that EM practitioners face.  

After that, using the preliminary EM framework as a foundation, a focused litera-

ture review on EM challenges and recommendations (step 3a) and the second 

round of interviews (step 3b) enabled generation of the intermediate EM frame-

work. Here the intention was to investigate EM practice with particular attention 

to EM challenges and corresponding recommendations. Conceptualization of the 

findings from both interview rounds (step 2b and 3b) complemented with the find-

ings from the focused literature review about the role of EM in relation to BITA 

(step 4) and typology of BITA literature supported positioning of EM in the context 

of BITA. The intention behind it was to investigate the role of EM in the context of 

BITA. Conceptual integration of the intermediate EM framework with positioning 

of EM in the context of BITA allowed to generate the final EM framework special-

ized for BITA. 
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2.2 GROUNDING OF KNOWLEDGE 
Every step of the research process generated one or several knowledge contribu-

tions. It is thus important to describe the underlying perspectives regarding 

knowledge generation and use. Knowledge is used by people to govern their actions 

(Goldkuhl, 1999). Knowledge can be framed by various theories, strategies and 

methods and it plays a decisive role in driving people´s action in social practices. It 

is thus very important to justify such knowledge, i.e. ground action knowledge. 

Talking about grounding of knowledge, Goldkuhl (1999) suggests differentiating 

between empirical, external theoretical, and internal grounding. Empiri-

cal grounding is related to the effective application of knowledge. External theoret-

ical grounding links action knowledge to other knowledge of theoretical character. 

It partly includes the grounding of action knowledge in general explanatory theo-

ries. Internal grounding has to do with an investigation of internal warrants (values 

and categories) and internal consistency and coherence of the knowledge. These 

three items are decisive to justify knowledge and subsequently ensure the validity 

of knowledge. The types of knowledge grounding are characterized in Table 2 for 

both generation and validation of knowledge. 

Table 2 Grounding of action knowledge (Goldkuhl, 1999) 

 
Generation Validation 

The level of action 

knowledge as such 

Inside development: 

Continuous refinement or idea 
based design introducing new 
constructs 

Internal grounding: 

Reconstruction of action 
knowledge and its background 
knowledge; conceptual and value 
grounding; evaluation of 
knowledge cohesion 

The level of other 

knowledge 

Deduction: 

Derivation from outside theory 
including values, categories and 
explanations 

External theoretical ground-
ing: 

Grounding in values, catego-
ries/definitions and explanations 

Empirical level Tacit induction: 

Emergence of tacit action rules 
based on experiences 

Articulate induction: 

Reconstruction of action rules 
from practice 

Explicit modification: 

Changes made based on applica-
tion and observation 

Empirical grounding: 

Based on application of action 
rules and observation of actions 
and effects 

 

In this thesis project all three types of grounding have been applied for generation 

and validation of the knowledge contributions (see Table 3). 

The first one, i.e. action knowledge as such, is used within conceptualization work 

upon all parts of results that evolved in this research (Figure 2). This has been man-

ifested through continuous analysis, reconsideration and synthesis in order to im-

prove all parts of results and introduce new constructs to them. For instance, con-

ceptualization was crucial when dealing with all three versions of the EM frame-

work – preliminary EM framework, intermediate EM framework and final EM 
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framework. On one hand, inside development is required here, since refinement of 

results implies continuous articulation, reconstruction and introduction of new 

constructs to it. Inside development in this sense allows the generation of new re-

sults. On the other hand, internal grounding is also used for validation of the re-

sults. Continuous reconstruction of knowledge allows the evaluation and validation 

of results and the verification of their coherence. Thus, internal grounding is also 

used for validation of the results. 

Table 3 Grounding of knowledge at different research steps 

 
Generation Validation 

The level of 
action 

knowledge as 
such 

Conceptualization work Conceptualization work 

The level of 

other 
knowledge 

1. Systematic literature review in BITA 

domain to generate typology of 
BITA literature 

2a.Focused literature review on EM 

challenges to get a theoretical basis for 
preliminary EM framework 

3a. Focused literature review of EM 

challenges and recommendations to 
get a theoretical basis for intermedi-

ate EM framework 

4. Focused literature review about the 
role of EM in the context of BITA to 

get a theoretical basis on the position 

of EM in the context of BITA  

3a. Focused literature review of EM 

challenges and recommendations to 
validate the preliminary EM 

framework against new, broader 

search across existing theory 

Empirical 
level 

2b. Interview (round 1) to generate 
preliminary EM framework 

3b. Interview (round 2) to generate in-
termediate EM framework 

2b and 3b to generate a position of 

EM in the context of BITA 

 

2b. Interview (round 1) to validate 
results of 2a (on the way to prelimi-

nary EM framework) 

3b. Interview (round 2) to validate 

results of 3a (on the way to inter-

mediate EM framework) 

2b and 3b to validate the theory-

based positioning of EM in the con-

text of BITA (on the way to position 

of EM in the context of BITA) 

 

The level of other knowledge in this research is used to ground knowledge during 

the theoretical work (the top part in Figure 2). Applied external theoretical ground-

ing contains existing theories from the literature that are relevant to the focus of 

the study. External theoretical grounding is used for both generation and validation 

of new knowledge. The first research step (the systematic literature review in the 

BITA domain) uses external theories to generate a result – the aim of this step is to 

carry out a search across a large number of existing publications in the BITA do-

main and come up with a typology of the domain. Steps 2a, 3a and 4 use external 

theories to generate new knowledge, as during these steps focused literature re-

views are performed with a specific focus. A search through existing publications 
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that deal with specified concepts allows to put together a theoretical basis for fur-

ther generation of results. For example, at step 4 external theories are used to gen-

erate an understanding about the position of EM in the context of BITA. On the 

other hand, the external theories are used for validation of knowledge at step 3a 

when there is a need to validate the preliminary EM framework. This is done with 

the help of the focused literature review. 

The empirical level of knowledge grounding corresponds to the empirical work con-

ducted in the course of this study (the bottom part in Figure 2). The empirical 

grounding of this research implies collection of empirical data via a number of in-

terviews. Empirical data is collected within two research steps – 2b and 3b, and it 

is used to generate and validate several parts of the results. Empirical material col-

lected during steps 2b and 3b is used to generate two versions of the EM framework 

and introduce new constructs to it. On the other hand, empirical material collected 

during these two steps is also used for validation of results that have been created 

based on external theories. Also, empirical material collected during these two steps 

is used to both generate and validate the positioning of EM in the context of BITA 

– a theoretical basis from the focused literature review has been refined with the 

help of the empirical material. 

The way empirical, external (theoretical) and internal grounding are able to justify 

knowledge is also related to inductive and deductive knowledge generation. An in-

ductive process implies knowledge generation from empirical observations, 

whereas a deductive process implies generation of knowledge from external theo-

ries. It is important to mention that deduction from external theories is not just a 

process of logical derivation, but also general theories can be used as sources for 

inspiration in rather creative ways (Saunders, Lewis, & Thornhill, 2006). This line 

of reasoning leads to the need to define general ways of knowledge generation, i.e. 

reasoning styles. There are several reasoning styles that are generally used in re-

search (ibid). Deductive reasoning puts an emphasis on using literature for build-

ing theories and ideas, i.e. conceptual (theoretical) frameworks. The argument 

moves from general principles to particular instances (Williamson, 2002). In this 

reasoning style application of quantitate research methods is typical. Another rea-

soning approach is inductive, which implies exploring data to develop theories 

and subsequently relate these theories to literature. In other words, inductive rea-

soning starts with particular instances and concludes with general statements (Wil-

liamson, 2002). A typical example of research design that uses inductive reasoning 

is to collect and analyze data in order to develop concepts and understanding from 

the patterns in the data itself.  

2.3 RESEARCH METHODS FOR THEORETICAL, 

EMPIRICAL AND CONCEPTUALIZATION 

WORK 
The focus of this study lies in the domains of EM and BITA, which have specific 

research traditions. This does not, however, necessarily imply that research meth-

ods employed should correspond to the research tradition in these domains. The 

crucial point is the suitability of research methods for fulfilling the purposes of the 
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study and answering the formulated research questions. Still, it is important to be 

aware of existing research traditions in the domains in focus. Before describing 

these research traditions, it is important to mention that both the BITA and EM 

domains are relatively young as opposed to more mature fields with rather estab-

lished research traditions, as for instance, Information System Engineering or 

Computer Science. This explains the quite diverse characters of research in the 

BITA and EM fields. Singh and Woo (2009) who explore the benefits of BITA state 

that both qualitative and quantitative evidence is used in this field. Chan and Reich 

(2007b) investigate influential articles in the BITA domain with respect to a num-

ber of characteristics, pay particular attention to the research methods applied in 

the investigated articles. The most commonly used research methods are literature 

review (in conceptual papers), case study and survey. In general both empirical and 

non-empirical methods are used. Chan and Reich (2007a) point out the desirability 

of applying research methods and approaches that have not been used yet when 

examining BITA, as it might provide entirely new insights. The research tradition 

in the EM domain is quite diverse, and also relies on both qualitative and quantita-

tive research methods. Among research methods that are used in EM domain are 

case study research (Stirna, Persson, & Sandkuhl, 2007; Karlsen, 2011; Horkoff, Yu, 

& Ghose, 2010), design science (Persson & Stirna, 2010), action research (Fareedi 

& Tarasov, 2011), interview and survey (Persson, 2001; Karlsen, 2011; Lucke & 

Lechner, 2011; Horkoff et al., 2010) and other empirically-based research methods. 

This study has employed several research methods and data collection techniques 

during the research process in order to produce relevant and rigorous knowledge 

contributions. For the purpose of examining the existing literature in the BITA do-

main in terms of the main interest areas and gaps, a systematic literature review 

has been chosen as a suitable method (theoretical work). In order to investigate EM 

practice in terms of challenges and recommendations, literature reviews have been 

performed to build a theoretical basis (theoretical work), and then interviews with 

EM practitioners have been carried out (empirical work). To investigate the role of 

EM in the context of BITA, interviews have been used in combination with litera-

ture review, which allowed connecting the empirical findings to the framed theo-

retical findings (theoretical work and empirical work). In addition to theoretical 

and empirical work, conceptualization work has been carried out. It included con-

ceptual refinement of the research results and adding new constructs to them. The 

details regarding theoretical, empirical and conceptualization work and the corre-

sponding research methods are presented below in sections 2.3.1, 2.3.2 and 2.3.3. 

2.3.1 LITERATURE REVIEW –  THEORETICAL WORK 

A review of prior literature is an essential feature of any research project (Webster 

& Watson, 2002). It enables discovering existing studies regarding the issue in fo-

cus and gives the researcher an understanding of the state of the art in the studied 

domain. In literature, special attention is usually given to a systematic literature 

review, as it enables identification and investigation of relevant literature in a rig-

orous and structured manner. This method helps to find, evaluate and summarize 

a number of research articles, which in its turn helps to show how the phenomenon 

has been studies and identify knowledge gaps for further research. A systematic 
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literature review, in comparison to other less structured types of investigations, fol-

lows a highly structured approach when finding and analyzing the available litera-

ture. A systematic literature review allows decreasing selection bias, i.e. the situa-

tion when a researcher only considers papers that have the same point of view. On 

the other hand, carrying out a systematic literature review requires quite significant 

resources (including effort and time) from a researcher, which may complicate its 

application (Kitchenham, 2004). 

Kitchenham (2004) presents guidelines for performing systematic reviews in soft-

ware engineering and propose to carry it out via three high-level phases: planning 

the review, conducting the review and reporting the review. The planning 

phase includes identification of a need for a systematic literature review; and de-

velopment of a review protocol that specifies research questions, the search terms 

and resources to be searched (including databases, specific journals, and confer-

ence proceedings), study selection criteria, data extraction and synthesis strategy. 

Conducting the review implies implementation of the procedures described in the 

review protocol. Particularly, it involves identification of research including docu-

ment retrieval, selection of studies, study quality assessment, data extraction and 

monitoring, and data synthesis that includes generation of results. Reporting the 

review implies communicating the results of the review in an efficient manner, for 

instance, in a technical report, in a section of a PhD thesis or in a journal or confer-

ence paper. 

As it has been mentioned earlier, a systematic literature review requires significant 

resources from a researcher, which complicates its application at some stages of the 

research process. In this respect it is important to take into consideration the pur-

pose that a researcher would like to fulfil by reviewing the literature. Depending on 

the intentions of the study, it is often possible and sufficient to perform a well-

planned and transparently described, but more light-weight literature review that 

would still fulfil its purpose and take less effort. To differentiate between these two 

types of literature review in the text of this thesis they will be addressed as system-

atic literature review and focused literature review. The purpose of using 

focused literature review differs from the purpose of using a systematic literature 

review and the former has broader scope than the latter. In addition, focused liter-

ature review is especially applicable for theory generation prior to investigation of 

a certain research question, where some theoretical models are developed from the 

review (Webster & Watson, 2002). Webster and Watson (2002) present a number 

of suggestions regarding performing a literature review for both types of review. 

They suggest to clearly motivate the topic of a review, to provide a working defini-

tion of the key terms, and to clearly articulate the contributions of a review. Identi-

fication of the relevant literature is an important part of a literature review. To iden-

tify relevant literature it is important to consider papers from leading journals and 

highly-ranked conferences, and also pay attention to the references in these papers 

and citations to them. It is also recommended to perform concept-centric review as 

opposed to author-centric one, as the later one might fail to synthesize the litera-

ture. It is important to perform a literature review that identifies critical knowledge 

gaps and thus shows areas requiring investigation. Crucial point in using literature 

review for theory generation is the possibility of evaluating generated theory, where 
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commenting on a study by a researcher’s colleagues has not the least importance. 

Systematic and focused literature reviews are suitable to fulfil different purposes 

within this study, therefore they are applied within the theoretical work of this 

study (top part of Figure 2). Performed systematic and focused literature reviews 

are described in the sections below. 

Performed systematic literature review 

This licentiate thesis employs systematic literature review in order to investi-

gate literature in the BITA domain (step 1 in Figure 2). The main aim of this sys-

tematic literature review is to discover the main interest areas in BITA research, the 

gaps and main trends in the domain and to build an initial understanding of the 

position of EM in this domain. It involves number of steps that correspond to the 

three phases for performing systematic literature review by Kitchenham (2004): 

planning, conducting, and reporting (see Figure 3). Each phase included one or sev-

eral steps. 

Planning

2. Extraction of the 

papers for 

consideration

 Papers from 

databases (key 

words search)

 Papers from 

workshops

 Removal of 

duplicates and 

not relevant 

papers

Conducting

3. Data analysis

Categorization of 

papers from selected 

set into several 

categories

4. Results 

generation

 Proposed 

categorization

 Number of papers 

according to the 

year of 

publication

 Number of papers 

according to the 

source type 

(workshop or 

database)

1. Scope and 

selection

 Selection by 

source to search 

in (workshops 

proceedings and 

databases)

 Selection by 

relevance of 

content

 Selection by the 

year of release

Reporting

5. Reporting the 

results

 Workshop paper 

(Kaidalova and 

Seigerroth, 2012)

 Licentiate thesis, 

section 3.1.2

 

Figure 3 Performed systematic literature review 

The planning phase included the definition of criteria for selection of literature. 

Papers for further consideration have been selected according to three aspects. 

 Sources to extract papers from. This item is related to sources that have 

been used to retrieve papers for consideration. It was decided to browse 

two types of sources: scientific databases (SpringerLink, ACM Digital Li-

brary and Emerald) and conference/workshop proceedings (BITA and 

BUSITAL). The reason to work through these scientific databases is that all 

three of them involve solid collection of scientific papers from Computing 

and Information Technologies research areas and allow using search inter-

faces that simplify the identification process. BITA and BUSITAL are the-

matic events in the BITA field, which means that studies presented there 

are most likely relevant. 

 Relevant content. Taking into consideration increasing number of works 

related to BITA that are available via scientific databases, it was quite rea-

sonable to limit the search using keywords. Pondering over the most suita-

ble keyword compositions, it was noticed that the literature shows slightly 

different ways to name alignment between business and IT: business-IT 

alignment (for example, Luftman & Brier, 1999), business/IT alignment 
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(for example, De Haes & Van Grembergen, 2009), IT/business alignment 

(for example, Saat, Winter, Franke, Lagerstroem, & Ekstedt, 2011), busi-

ness and IT alignment (for example, Wegmann, Balabko, Le, Regev, & 

Rychkova, 2005). Thus, it was decided to search in the aforementioned da-

tabases for papers that have “Business IT alignment” in titles. Works that 

have been presented on BITA and BUSITAL workshops have been taken 

for granted in terms of relevance, thus they did not need any sorting by 

keywords. 

 Time of publication. According to Luftman and Brier (1999) the im-

portance of BITA has been well known since the late 70s, whereas Schlosser 

et al. (2012) assert that the beginning of intensive development of BITA 

research falls on the early 90s. It is also well known that researchers have 

used different terms to talk about alignment of business and IT - integra-

tion, fit, strategic alignment, harmony and other terms (Mendoza, 2009). 

It was reasonable to consider papers that have been published after the 

BITA terminology has been established. Maes, Rijsenbrij, Truijens, and 

Goedvolk. (2000) criticized BITA research of the day because of its ambig-

uous nature:”In general, alignment is defined in an indefinite and vague 

way, if at all!” (Maes et al., 2000, p.7). Therefore the author of this thesis 

believes that this point of time (year 2000) can be considered as a reference 

point when the BITA domain started to move towards crystallizing domi-

nating research directions and using more unified terminology. Thus, pa-

pers that have been published within time frame of years 2000-2012 have 

been considered in the systematic literature review for this study. 

The conducting phase included extraction of the papers according to the defined 

selection parameters and analysis of the collected data in order to generate results. 

The search for the “Business IT alignment” phrase within titles of papers from three 

databases has been performed (publication years from 2000 to 2012). Papers that 

have been presented in the BITA and BUSITAL workshops have been included into 

the preliminary set of papers for further categorization without any filtering, since 

it was assumed that they are a priori relevant to the BITA research field. One 

abridgement of the preliminary set of papers has been done by removing false pos-

itives – works that do not deal with BITA, but that for one or another reason has 

been included into preliminary set. After the set of relevant papers has been out-

lined and obtained, it was possible to do the analysis of the collected data. This was 

done simultaneously with the progress of reading papers. The process of creating 

categorization was continuous – papers have been studied one by one, adding log-

ical tags to each of them. Afterwards it was possible to gather papers of correspond-

ing sort into one category, distinguishing differentiation between categories. The 

elaborated content of this categorization is presented in Theoretical Foundation, 

section 3.2.1. After categorization has been done, the results have been analyzed 

from two points of view: number of papers per category according to the year of 

publication and number of paper per category according to the source type (data-

base or workshop). 

The final stage was reporting. Systematic literature reviews can be reported as a 

technical report, section of a PhD thesis or a paper. The results of the literature 
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review performed for this study were presented in a workshop paper (Kaidalova 

and Seigerroth, 2012), and in section 3.1.2 of this licentiate thesis. 

Performed focused literature reviews 

In addition to systematic literature review this licentiate thesis also employs fo-

cused literature review at several steps of the research process (steps 2a, 3a 

and 4 in Figure 2). Particularly, steps 2a and 3a (Figure 2) imply the need for a 

focused literature review for investigating EM practice in terms of challenges and 

recommendations with the further intention to generate the preliminary EM frame-

work and the intermediate versions of the EM framework. At step 4 a focused liter-

ature review has also been applied when investigating the role of EM in the context 

of BITA. The main aim to use focused literature review at these steps of the research 

process was to build an understanding of the subject matter from the existing stud-

ies, which then was validated and refined. The suggestions of Webster and Watson 

(2002) have been applied to perform focused literature reviews at these steps of the 

research process. The search for relevant literature has been performed with the 

help of the search interface of the SpringerLink database. Specific keywords rele-

vant to the described steps of a research process have been applied during the 

search. In addition, searches have been performed across to the basket of journals 

in the IS field. In this thesis the AIS (Association for Information Systems, n.d.) 

recommended journals have been considered: European Journal of Information 

Systems; Information Systems Journal; Information Systems Research; Journal of 

AIS; Journal of Information Technology; Journal of MIS; Journal of Strategic In-

formation Systems and MIS Quarterly. The search across these journals has been 

done with the help of ProQuest platform that enables convenient search by key-

words and keywords combinations across specified resources. The search has been 

performed at different moments in time for the three focused literature reviews that 

the research process includes. The main characteristics of the search are presented 

in the Table 4. 

Table 4 Characteristics of the literature reviews employed for different steps of the research process 

Step of the research process Keywords Year of the 
review 

2a. Focused literature review on EM 

challenges 
 enterprise modeling challenges OR 

enterprise modeling issues 

2012 

3a. Focused literature review on EM 

challenges and recommendations 
 enterprise modeling challenges 

 enterprise modeling recommenda-

tions OR enterprise modeling guide-

lines  

2013 

4. Focused literature review about 

the role of EM in the context of BITA 
 enterprise modeling AND business 

IT alignment 

 enterprise modeling AND alignment 

2014 

Searching for the relevant literature by keywords allowed to follow a concept-cen-

tric approach of literature review, as compared to an author-centric one (Webster 

& Watson, 2002). It is also important to mention that other relevant papers have 
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been found by browsing related conference and workshop proceedings, and consid-

ering the papers suggested by the author’s research network. These focused litera-

ture reviews provided a theoretical basis for generation of preliminary and inter-

mediate EM frameworks (described in sections 3.2.3 and 3.2.4) and a position of 

EM in the context of BITA (described in section 3.3). 

2.3.2 INTERVIEWS –  EMPIRICAL WORK 

In order to provide the study with an empirical base, interviews have been used as 

a data collection technique. In most cases interviews are considered to be effective 

for collecting qualitative data, and can be used in combination with other tech-

niques and methods. Interviewing aims at understanding people from their own 

point of view (Williamson, 2002). This specific quality of the interview makes it 

suitable for this study, particularly for those parts that concentrate on EM practi-

tioners’ experiences. 

Williamson (2002) describes three types of interviews: structured, unstructured 

and semi-structured. A structured interview implies asking respondents exactly the 

same questions in a fixed sequence. An unstructured interview, on the other hand, 

implies having a dialogue with respondents without a predefined structure of ques-

tions, but generating questions based on the answers given. Semi-structured inter-

views imply using a predefined list of questions, but allow the interviewer to follow 

up on leads provided by participants for each question. Semi-structured interviews 

have a more in-depth character and allow capturing the respondents’ perspective 

on a situation or event under study. This study applied semi-structured interviews 

to investigate EM practice and to provide in-depth insights into it and, even more 

importantly, to run interviews in a more agile manner in order to receive rich and 

detailed feedback. Interviews have been conducted in English. 

Interviews that have been carried out in this study implied careful and thoughtful 

choice of respondents. The main criterion was relevant experience in EM, including 

both managing modeling sessions and using created models for various purposes. 

Some information regarding chosen respondents for both rounds of interviews is 

presented in Table 5. 

Table 5 Chosen respondents 

Interview round Respondent Information about a respondent 

Round 1 (May-
August 2012) 

Respondent 1-1 Managing partner at a consultancy firm working with stra-

tegical and technical development. Managing partner and 
consultant with more than 20 years of experience within: 

- Collaborative business development; 

- Knowledge capturing and structuring; 

- Development, maintenance and support of SAP, Portal 

and CAD solutions. 

Respondent 1-2 Currently employed at a large public sector organization as 

Test Strategist. Has more than 20 years of consultancy ex-

perience within: 

- Project management, test management; 

- System development; 

- Quality assurance during system development and 

maintenance; 
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- Education for project management and requirements en-

gineering. 

Respondent 1-3 Employed at a consultancy firm working with design, inte-
gration and analysis of business processes. Senior Enter-

prise Designer with more than 10 years of experience in: 

- Clarification and definition of concepts and processes; 

- Strategic business development and change management 

- Business analysis and design 

- EM workshop facilitation. 

- Education for enterprise modeling with Astrakan and En-

terprise Architect methods. 

Respondent 1-4 Employed at consultancy firm working with design, inte-
gration and analysis of business processes. Senior Business 

Developer with more than 35 years of experience within: 

- Business process design; 

- Value chain analysis; 

- Business needs interpretation and analysis; 

- Concept, information and business process modeling; 

- EM workshop facilitation. 

Round 2 (May-
August 2013) 

Respondent 2-1 Employed at consultancy firm working with business devel-
opment. Senior Management Consultant with more than 10 

years of experience within: 

- Business transformation; 

- Business process design; 

- Project management. 

Respondent 2-2 Employed at consultancy firm working with business devel-

opment, process improvement and education (execution of 

EM workshops). Consultant with more than 15 years of ex-

perience within: 

- Business development; 

- Product development and structuring; 

- Strategic competence analysis and management; 

- EM workshop facilitation; 

- Education for EM workshops facilitation, EM and busi-

ness process modeling. 

Respondent 2-3 Employed at consultancy firm working with business devel-

opment, process improvement and broad range of EM edu-
cation. At the moment of interview employed at Jönköping 

University. Consultant with more than 5 years of experi-

ence within: 

- Business development; 

- EM workshop facilitation; 

- Requirement engineering and project management for IT 
support. 

Respondent 2-4 Employed at consultancy firm working with business devel-

opment, process improvement and broad range of EM edu-
cation. Consultant with more than 10 years of experience 

within: 

- Business development; 

- Process improvement; 

- Requirement engineering and project management for IT 

support; 

- EM workshop facilitation. 
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In this study interviews played a key role in empirical work (bottom part in Figure 

2). Particularly, the first round of interviews was used when investigating EM chal-

lenges to generate the preliminary EM framework (step 2b in Figure 2). Then the 

second round of interviews was used for further identification of EM challenges and 

recommendations to generate an intermediate EM framework (step 3b in Figure 

2). The reason to carry out the interviews in two rounds was to refine the prelimi-

nary version and to validate the identified findings upon the new set of respondents. 

In addition, data from both rounds of interviews was used to investigate the role of 

EM in the context of BITA. Interviews allowed collecting empirical material to re-

fine theoretical findings, which has been done during conceptualization work (mid-

dle part in Figure 2).The overall process of carrying out interviews in this study is 

presented in Figure 4. 

1. Forming a 

tentative 

theoretical 

model

2. Interview 

design

taking into 

account the 

issues in focus 

and specifics of 

the respondents

3. Conducting 

interviews

4. Data 

analysis and 

results 

generation

 

Figure 4 Overall process of collecting empirical data via interviews 

Before carrying out the interviews the initial theoretical models were formed for 

both rounds. Interviews have been designed depending on a focus of a particular 

research process step. When designing interviews it was also important to consider 

the background of the respondents, as it is very important to use appropriate ter-

minology and drive the interview in a suitable manner. After designing interviews 

in a thoughtful manner it was possible to conduct them. Finally, after the interviews 

had been carried out, collected data was analyzed in order to generate results. The 

details of carrying out the first and the second rounds of interview are described in 

the sections below. 

Interview round 1 

The first round of interviews provided an empirical basis for the preliminary EM 

framework and for positioning EM in the context of BITA. The process is presented 

in Figure 4 above and started with forming a theoretical model of EM chal-

lenges with the help of the focused literature review (presented in sections 3.2.3). 

The first round of interviews was intended to validate the theory-based set of EM 

challenges. EM challenges have been identified considering their potential influ-

ence on successful EM execution and on alignment of business and IT, therefore 

the interview design has been done accordingly. The first part of the interviews 

had the intention to disclose the most significant challenges that respondents face 

during EM. For this part of the interviews the author has designed a set of direct 

questions (among others, “When creating enterprise models what challenges you 

usually face?”). The second group of questions had a particular intention to validate 
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the initial set of EM challenges. This group included both direct and indirect ques-

tions. For example, validation of Degree of Formalism challenge has been done with 

the help of direct question (“Do you consider degree of formalism as a challenging 

factor?”) and a number of indirect questions (among others, “Have you faced the 

situation when chosen formalism degree was not suitable for further improve-

ment or use of model?”). Having these two types of questions allowed looking into 

the real fact of the matter instead of just checking it superficially. During further 

analysis of respondents’ answers both direct and indirect answers regarding one or 

another challenge have been taken into consideration. The final questions of the 

interviews have been designed with an intention to conclude the discussion and get 

a filtered and condensed view on EM practical challenges (“What challenges of EM 

practice would you consider as a top three?”). An intention here was to make re-

spondents reconsider and rank the challenges that they have just mentioned, so as 

to make it possible to see which of those they consider as the most important. The 

interview guide that has been used for the first round of interviews is available in 

Appendix A.  

Conducting interviews started from a stage during which respondents have 

been provided with a brief description of an initial theory-based model and corre-

sponding EM challenges. This stage had a goal to start and facilitate further discus-

sion by either admitting or denying theory-based challenges. It also served as a 

warm-up that opens the main part of the interview. Then other prepared questions 

were discussed in an open-ended manner. In other words, respondents were able 

to build their answers and argumentation quite freely and unconstrained. However, 

prepared interview questions served as a directive frame for the conversation.  

After the interviews had been carried out, it was possible to analyze the data and 

generate the results in form of the preliminary EM framework. The interviews 

were recorded, transcribed, and analyzed. In the analysis of interview data the goal 

was to detect all challenges that have been mentioned by interview respondents, 

and to logically group detected challenges. Having interview data transcribed in 

textual form allowed performing careful analysis using such practices for qualita-

tive data analysis as categorization and unitizing (Saunders et al., 2006). Classifi-

cation implies classifying data into meaningful categories, such as “Group dynam-

ics and human behavior”, “Shared language and terminology”, through adding 

codes and labels to the data for the purpose of providing emergent structure to it. 

Names for labels that were used for codifying the data originated both from the 

names used in theoretical model (degree of detail, degree of formalism, modeling 

perspective, change and model dependencies) and the terms used in the interviews 

by the respondents (right information, group dynamics, human behavior, shared 

language, roles of stakeholders). A set of assigned labels then evolved into the set 

of categories – EM challenges. After that it was possible to unitize data. Unitizing 

data implies attaching relevant units of data to the corresponding categories, where 

units of data are lines or paragraphs of transcribed data (Saunders et al., 2006). 

Thus, it was possible to generate a set of conceptually structured practical EM chal-

lenges. As a bonus, it was possible to introduce another part of results for this step 

of the research, which are general recommendations to deal with presented chal-
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lenges. The results of this round of interviews have been used to generate the pre-

liminary EM framework, which is presented in section 4.1, and partly to position 

EM in the context of BITA (presented in section 4.3.1). 

Interview round 2 

The second round of interviews provided the empirical basis for intermediate EM 

framework and position of EM in the context of BITA. Similarly to the first round 

of interviews, conducting the second round of interviews included a number of gen-

eral steps presented in Figure 4. To form a theoretical model at this step the 

preliminary EM framework has been complimented with the help of a focused lit-

erature review on EM challenges and recommendations (described above in 2.3.1). 

This round of interviews has been designed to provide a comprehensive and co-

herent picture of EM challenges and to propose recommendations of how to cope 

with these challenges. In addition, the interviews also allowed collecting many-

sided practical opinions regarding the applicability of EM in the context of BITA. 

One part of the questions was aimed at identification of EM challenges that EM 

practitioners have experienced when using enterprise models for various purposes. 

For this part a set of direct and indirect questions has been designed, for example 

“For what purpose do you usually use enterprise models?”, “When using enter-

prise models for a certain purpose what challenges do you usually face?” Another 

part of the questions was aimed at validating challenges and recommendations that 

have previously been identified and described in the preliminary EM framework. 

The aim was to validate EM challenges and recommendations for the theory-based 

findings according to the chosen respondents. Therefore, in this part of the inter-

views existing EM challenges and recommendations were presented to the re-

spondents, so that they could comment and discuss them. 

When conducting the interviews, to get started the respondents were provided 

in advance with a brief description of the research purpose and the preliminary EM 

framework with the identified EM challenges and recommendations. This initial 

stage had the goal to direct respondents into the desired area and set the scene in 

terms of that they would acknowledge or object to the presented issues. The inter-

views were then conducted with each respondent in the form of a semi-structured 

dialogue after the start-up phase. The prepared interview guide guided all the in-

terviews. The second part of the interview questions was dedicated to validation of 

the preliminary framework of EM challenges and recommendations. During this 

part of the interviews the preliminary EM framework with set of EM challenges and 

corresponding recommendations has been presented to the respondents and ex-

plained if needed. Then respondents were asked to go through the presented chal-

lenges and recommendations and to identify which of them were valid according to 

their opinion. Also they were encouraged to add any points that were missing from 

their point of view. This validation allowed refining and enhancing the framework 

of EM challenges and recommendations. The full interview guide for the second 

round of interviews is presented in Appendix B.  

Data analysis and results generation on this round of interviews has been 

performed similarly to the first round of interviews, thus, it included recording, 

transcribing, and analyzing the interviews. It enabled careful analysis of the data 
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through such practices for qualitative data analysis as categorization and unitizing. 

The second part of all interviews was dedicated to validation of the preliminary 

framework of EM challenges and guidelines. This was done by adding the chal-

lenges and recommendations to the framework that were described by respondents 

as missing, and to reconsider those ones that were described as “not valid”. Catego-

ries from the preliminary EM framework served as basis for categorization in this 

part. After analysis of interview data it was possible to come up with results of the 

study, i.e. the intermediate EM framework and description of the role of EM in the 

context of BITA. 

2.3.3 CONCEPTUALIZATION W ORK 

Conceptualization work included continuous restructuring of the research results, 

adding new constructs to them and packaging them (middle part in Figure 2). This 

part of the research process allowed generating a number of results throughout the 

study. A fundamental concept that is used throughout the whole research process 

of this thesis is framework, thus it is important to describe the meaning of this 

term. A framework in the general sense can be defined as “a basic structure under-

lying a system, concept, or text” (Framework, n.d.). A framework can have a more 

narrow meaning, which is connected to the definition of a method – a prescriptive 

guideline that tells what to do in different situations in order to arrive at certain 

goals (Goldkuhl, Lind, & Seigerroth, 1998). A framework in this context has the fol-

lowing meaning: a framework is one of the constituents of a method that links all 

other method components into a structure, i.e. it connects procedure (What ques-

tions to ask?), notation (How to express answers?) and concepts (What to talk 

about?) into a coherent structure. This way of defining a framework has been pre-

sented by Goldkuhl et al. (1998) as a part of a method definition. Together with 

three method components (procedure, notation and concepts) and framework that 

structures them, a method also includes perspective (What is important?) and co-

operation forms (Who asks? Who answers?). Another definition of the term frame-

work is presented by Vargas, Plazaola, & Ekstedt (2008). They use the term simi-

larly to how Zackman (1987) defines framework for information systems architec-

ture: a systematic taxonomy of concepts and their interrelationship.  

In this thesis the term framework is defined according to the following: 

A framework is a structure that integrates several components of de-

scriptive and prescriptive nature into a coherent whole across the 

BITA context. The descriptive and prescriptive items are: EM chal-

lenges (what are the problematic factors that EM practitioners need 

to deal with?) and EM recommendations (how can EM practitioners 

deal with these problematic factors?). 

On the way to generate the main result of this thesis, which is the final EM frame-

work, a number of results have been produced. A typology of BITA literature 

has been generated as a result of the systematic literature review of the BITA do-

main (step 1 in Figure 2). It allowed getting an understanding about the main in-

terest areas in the BITA domain and capturing the initial idea about the position of 

EM in BITA literature. Taking into consideration this position of EM in the context 
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of BITA, the preliminary EM framework has been generated. A focused liter-

ature review (step 2a in Figure 2) allowed building a tentative set of EM challenges 

and recommendations that has been refined based on the findings of the first round 

of interviews (step 2b in Figure 2). After that is was possible to structure the iden-

tified EM challenges and recommendations into the preliminary EM framework, 

which served as an input for the intermediate EM framework later on. The 

findings from the focused literature review on EM challenges and recommenda-

tions (step 3a in Figure 2) have been used to enrich the preliminary EM framework. 

After that the enriched set of EM challenges and recommendations has been vali-

dated through the second round of interviews (step 3b in Figure 2). A new set of 

respondents provided another point of view on the previously identified EM chal-

lenges and recommendations. At the same time, findings from the first and the sec-

ond rounds of interviews, together with findings from the focused literature review 

on the role of EM in the context of BITA, allowed describing the position of EM 

in the context of BITA. In order to do this, the initial typology of BITA literature 

has also been considered, since it allowed using the fundamental theories of the 

BITA domain as a foundation for positioning. The findings of the interviews pro-

vided the empirical base to conceptually place EM within the chosen frame. Finally, 

EM challenges and recommendations for the preliminary EM framework have been 

structured according to the position of EM in the BITA context, so that the final 

EM framework specialized for BITA has been generated. The final EM frame-

work limited the set of previously identified EM challenges and recommendations, 

since the focus of this framework is on the applicability of EM for BITA. 

2.4 SUMMARY OF THE CHAPTER 
This chapter described the research approach that was used in this study to answer 

the research questions. The research process and motivation for applying certain 

research methods during the research process of the study were also presented in 

this chapter. The research process included a number of steps, each producing a 

result. Together with describing the fundamental steps and their results, the main 

types of work that this study involved, i.e. theoretical, empirical and conceptualiza-

tion work, this chapter discussed the knowledge grounding for both generating and 

validating of results. In addition, particular details of applying chosen research 

methods (literature review and interview) for answering the research questions 

were described in this chapter. 
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CHAPTER 3  

THEORETICAL FOUNDATION 

This chapter presents theories that this licentiate study relies on and that have be 

used to generate its knowledge contributions. 

 

In order to carry out this study it was important to find existing theories that are 

relevant for the subject matter. Thus, existing theories in the areas of BITA, EM, 

business modeling, business process modeling and concept modeling have been in-

vestigated. 

3.1 BUSINESS AND IT ALIGNMENT 
IT has changed the way companies organize business processes and communicate 

with customers (Silvius, 2009). As it has been discussed earlier in the introduction, 

one of the key factors for the success of an enterprise is the alignment between IT 

support and business strategies and processes. The importance of business and IT 

alignment is discussed and recognized by both academics and practitioners (Sil-

vius, 2009). The challenge of business and IT alignment is not new though, as it 

originated together with the rise of information systems use in organizations. The 

need for alignment of IS/IT with business processes and strategy became apparent 

in the ‘70s (Silvius, 2007). Different practices emerged as a response to this prob-

lem – traditional IT planning and BITA (in the ‘90s). However, after many years of 

research in the BITA domain some issues are still not addressed. The theoretical 

foundations of BITA are still relatively young and contain quite diverse definitions 

and conceptualizations (Silvius, 2007). The terminology is also a matter of an on-

going discussion, as academics address the problem of business and IT alignment 

with different terms, e.g. Business-IT alignment (Luftman, 2004; Maes et al., 2000; 

Wegmann et al., 2005; Lee, Kim, Paulson, & Park, 2008), IT/business alignment 

(Luftman, 2003), IT alignment (Chan & Reich, 2007a; Hussin, King, & Cragg, 

2002), business/IT alignment (De Haes & Van Grembergen, 2009), IS/IT align-

ment (Gregor et al., 2007), business and IT alignment (Silvius, 2007), strategic 

alignment (Henderson & Venkatraman, 1992; Kearns & Lederer, 2003) and others. 

In this thesis the term Business and IT Alignment (BITA) is used.  
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Various definitions of BITA can be found in literature. Henderson and Venkatra-

man (1992) describe strategic alignment as the degree of fit and integration be-

tween business strategy, IT strategy, business infrastructure, and IT infrastructure. 

Reich and Benbasat (1996) define BITA as the degree to which the mission, objec-

tives, and plans contained in the business strategy are shared and supported by the 

IT strategy. According to Sauer and Yetton (1997) the basic principle of BITA is that 

IT should be managed in a way that mirrors management of the business. McKeen 

and Smith (2003) argue that strategic alignment of IT exists when an organiza-

tional goals and activities remain in harmony with the supporting IS. Luftman and 

Brier (1999) argue that good alignment means that the organization is applying ap-

propriate IT in certain situations in a timely way, and that these activities remain 

consistent with the business strategy, goals, and needs. There are two conceptual 

views on BITA – a process, the activities to reach a certain state of alignment, and 

a state, the amount of alignment. The first view implies that BITA is an ongoing 

process, which requires specific IT management capabilities, includes specific ac-

tions and has distinct patterns over time (Chan & Reich, 2007a). The second view 

implies that BITA is a state, for which it is possible to identify antecedents, 

measures, and outcomes. A definition that contains both views is presented by Sil-

vius (2009): “Business & IT Alignment is the degree to which the IT applications, 

infrastructure and organization, enable and support the business strategy and 

processes, as well as the process to realize this.” 

In the early studies BITA focused on linking the business plan and the IT plan (Chan 

& Reich, 2007a). Another perspective originated later that had a slightly different 

focus - ensuring congruence between the business strategy and the IT strategy. 

Later BITA has evolved into a concept that imply the fit between business needs 

and information system priorities (ibid.). The conceptualization of BITA has been 

elaborated over time, revealing many dimensions in BITA. According to Chan and 

Reich (2007a) there are several dimensions of alignment: strategic/intellectual, 

structural, social, and cultural. The strategic/intellectual 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 the location of IT decision-making rights, 

reporting relationships, decentralization of IT, and the deployment of IT personnel. 

The social dimension refers to the state in which business and IT executives within 

an organizational unit understand and are committed to the business and IT mis-

sion, objectives, and plans. The cultural dimension refers to the need of IT planning 

to be aligned with cultural elements such as the business planning style and top 

management communication style. Achievement of BITA requires analysis and im-

provement of all BITA dimensions. On one hand, there is a need for accurate and 

up-to-date representation of an enterprise from various perspectives, as it enables 

alignment of the considered perspectives and in this manner deals with the strate-

gic and structural dimensions of BITA. On the other hand, it is required to deal with 
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numerous points of view of involved stakeholders and create a shared understand-

ing between them, which could allow managing the social and cultural dimensions 

of BITA. 

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

(2007) practitioners are often faced with an ambiguity: what exactly in the business 

should be aligned with IT? When focusing on the strategic alignment, the sugges-

tion would be a business strategy. However, in practice business strategy is often 

an unclear target, since strategy provides a direction, not a final destination. In ad-

dition, in reality IT is often supposed to serve several business divisions with dif-

ferent business requirements. Most of the existing frameworks describe a one-to-

one relationship between IT and business, whereas in reality most enterprises with 

several divisions have to deal with a many-to-one relationship. All business divi-

sions then have their own business requirements, which IT should be aligned with, 

taking into account the need to be cost-effective. This is often a challenging task for 

practitioners and requires negotiation between divisional information managers 

and a centralized IT department (Silvius, 2007). Significant attention in the current 

literature is given to strategic alignment. Strategic alignment refers to the degree to 

which the business strategy and plans, and the IT strategy and plans, complement 

each other (Chan & Reich, 2007a). One of the most referential strategic alignment 

models has been presented by Henderson and Venkatraman (1992) (see section 

3.1.1. below). 

3.1.1 STRATEGIC ALIGNMENT 

One of the most widespread alignment frameworks is the Strategic Alignment 

Model (Henderson & Venkatraman, 1992; Silvius, 2007). This framework defines 

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

strategy, IT strategy, business infrastructure, and IS infrastructure.  

Business strategy
 Business scope

 Distinctive competencies

 Business governance

IT strategy
 Technology scope

 Systemic competencies

 IT governance

Strategic

Integration

Strategic

Fit

Functional

Integration

Strategic

Fit
AutomationLinkage

Business structure - 

organizational 

infrastructure and 

processes
 Administrative infrastructure

 Processes

 Skills

IT structure - IS 

infrastructure and 

processes
 Architectures

 Processes

 Skills

 

Figure 5 Strategic Alignment Model (Henderson and Venkatraman, 1992) 
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The SAM framework is used in research and practice, and is generally considered 

to be a key reference alignment model (Chan and Reich, 2007b; Saat et al., 2011; 

Schlosser et al., 2012).The four main elements of SAM are (see Figure 5 above): 

 Business strategy – includes (a) business scope; (b) distinctive competen-

cies, i.e. those attributes of strategy (e.g., pricing, quality, value-added ser-

vice, distribution channels) that contribute to a comparative advantage; 

and (c) business governance, i.e. choices of structural mechanisms to or-

ganize the business operations (e.g., strategic alliances, joint ventures, and 

licensing) that recognize the continuum between markets and hierarchy. 

 IT strategy – includes (a) information technology scope that refers to the 

types and range of IT systems and capabilities potentially available to the 

organization; (b) systemic competencies focusing on distinctive attributes 

of IT competencies (e.g., higher system reliability, interconnectivity, flexi-

bility) that contribute positively to the creation of new business strategies 

or better support existing business strategy; and (c) IT governance choices 

of structural mechanisms (e.g., joint ventures, long-term contracts, part-

nerships) to obtain the required IT capabilities, as well as strategic choices. 

 Business structure (organizational infrastructure and processes) – includes 

(a) administrative infrastructure with organizational structure, roles and 

reporting relationships; (b) processes – the articulation of workflows and 

the associated information flows for carrying out the key activities; and (c) 

skills - the capabilities of the individuals and the organization to execute 

the key tasks that support a business strategy. 

 IT structure (IS infrastructure and processes) – includes (a) architectures 

involving choices pertaining to applications, data, and technology configu-

rations; (b) processes concerned with the work processes central to the op-

erations of the IT infrastructure, including processes for systems develop-

ment, maintenance, as well as monitoring and control systems; (c) skills 

regarding the knowledge and capabilities required to effectively manage 

the IT infrastructure. 

Two domains of SAM are the business domain and the IT domain. SAM also differ-

entiates three levels at which alignment can be observed: alignment at the strategy 

level – between business and IT strategies; the operational (or structural) level – 

between business and IT structures; and cross-domain alignment – between the 

elements of strategic and operational level. The strategy level is related to the ex-

ternal perspective, which influence the enterprise from outside by many factors, 

such as product market, outsourcing relationship, etc. The structural level has an 

internal focus, such as processes, skills, organizational form, etc. The cross-domain 

level focuses on the connection between business and IT strategy and organiza-

tional and IT structure.  
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The multivariate alignment of SAM’s main elements includes six bivariate align-

ment perspectives:  

(1) strategic fit on business side – the alignment of business strategy and busi-

ness 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 busi-

ness strategy and IT structure;  

(6) linkage – cross-domain perspective that implies the alignment of IT strat-

egy and business structure. 

The SAM framework is often mentioned as one of the fundamental frameworks in 

the BITA domain (Chan & Reich, 2007b; Silvius, 2007). However, it has some lim-

itations. For example, depending on how IT-intensive an enterprise or an industry 

is, the applicability of SAM may vary, as the underlying assumptions of the SAM 

model may not hold (Burn & Szeto, 2000; Chan and Reich, 2007b). In addition, 

when aiming at functional integration in SAM, there is a need to understand the 

business processes and organization (Silvius, 2007). The business requirements are 

often changing frequently and the information about them is limited, therefore 

functional integration requires dealing with a moving target. Moreover, the SAM 

framework considers the environment of an enterprise only partially, whereas there 

are many external factors that can influence BITA. Despite these limitations, the 

SAM framework provides a fundamental representation of the four key elements of 

an enterprise and divides them between the strategic and operational levels, and 

the areas of business and IT. 

3.1.2 AN INVENTORY OF BUSINESS AND IT ALIGNMENT   

LITERATURE 

In order to get an overview of the BITA domain, including the main interest areas 

and trends, a systematic literature review across the BITA field has been performed 

(see description of the procedure in section 2.3.1). The preliminary number of pa-

pers for categorization is presented in Table 6. 

Table 6 The preliminary number of papers for further consideration 

 SpringerLink ACM Digital 

Library 

Emerald BITA BUSITAL Total 

Number of 
papers 

43 53 21 10 49 176 

 

After removing duplicates the total number of papers decreased to 162. After re-

moving false positives the number of papers decreased to 138. 
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In the course of categorization the following interest areas (categories) within the 

BITA research domain emerged: 

1) Papers aiming to develop BITA instrumental support (for example, 

method, framework, strategy, tool or other) 

2) Papers aiming to evaluate existing BITA instrumental support (for 

example, method, framework, strategy, tool or other) 

3) Papers aiming to apply existing BITA instrumental support (for ex-

ample, method, framework, strategy, tool or other) 

4) Papers aiming to identify factors that can be used to influence or 

give indication of BITA (quite often these two types of factors have been 

discussed within one work) 

5) Papers aiming to study the current state of the BITA research field 

6) Papers that study other dimensions of BITA 

Thus, the set of relevant papers has been sorted according to these categories (1-6). 

Table 7 shows number of papers in each category by publication year. The highest 

number of papers for each year is marked in bold. 

Table 7 Number of papers in each category (1-6) according to the year of publication 

 1 2 3 4 5 6 Number of papers per year 

DB WS Total 

2000 0 0 1 0 0 0 1 0 1 

2001 1 0 0 0 0 0 1 0 1 

2002 0 0 0 0 0 0 0 0 0 

2003 1 0 0 0 0 0 1 0 1 

2004 0 0 0 2 0 0 2 0 2 

2005 3 0 0 0 0 0 3 0 3 

2006 6 0 0 3 0 2 3 8 11 

2007 2 1 3 3 0 6 8 7 15 

2008 7 1 3 3 1 7 13 9 22 

2009 9 1 0 7 2 7 19 7 26 

2010 8 2 4 4 1 5 11 13 24 

2011 12 4 3 3 1 8 16 15 31 

2012 0 0 0 0 1 0 1 0 1 

 49 9 14 25 6 35 79 59 138 

It is noticeable that the total number of papers per year has a stable tendency to 

grow yearly – from year 2003 with 1 paper to year 2011 with 31 papers. For trans-

parency reasons the number of papers per year is represented using three numbers: 

the number of papers that were retrieved from the selected databases (DB column), 

the number of papers that were retrieved from workshops proceedings (WS col-

umn) and the total number of papers. This is done in order to see both the overall 

decrease or growth tendency and the same for each source type. Interestingly 

enough, the number of papers that were retrieved from databases tends to increase 

yearly with slight deviations, the same as for the total number of paper per year 
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irrespective of source type. The distribution of papers into categories is uneven, 

which illustrates a quite natural research phenomenon of higher interest to one re-

search direction and comparatively lower attention to another. 

The performed inventory of the BITA domain shows that a significant part of pub-

lications in the domain between 2000 and 2012 present instrumental support to 

facilitate BITA. This instrumental support includes methods, approaches, strate-

gies, frameworks, models, CASE tools and other artifacts that can provide guide-

lines for BITA achievement, improvement, maintenance or assessment. This in-

strumental support is aimed on solving existing BITA problems. Interestingly 

enough, most of the proposed instrumental support for BITA has a non-procedural 

nature, whereas the procedural dimension seems rather neglected. Quite little at-

tention in the BITA research domain is paid to evaluation of existing methods, tools 

and approaches for BITA. Publications that belong to this category mostly deal with 

discussing strengths and weaknesses of existing BITA methods or frameworks. 

Comparatively higher research interest is dedicated to the application of existing 

BITA methods, tools and approaches. This category involves publications that de-

scribe applications of BITA methods in practice, but they hardly propose proce-

dural guidelines for their application. Significant attention is dedicated to BITA key 

performance indicators. The purpose of publications dealing with this issue is to 

describe factors that can be used as influencing or indicating BITA, for example 

enablers and inhibitors of BITA, the effects of BITA, as well as BITA antecedents 

and outcomes. 

The second largest category of BITA publications includes publications that discuss 

miscellaneous issues related to BITA. These publications describe minor or partic-

ularistic issues of BITA, which are often problems that have originated from the 

BITA area, but have eventually separated into separate research fields. In addition, 

some publications illuminate the applicability of concepts and practices from other 

research domains of BITA, i.e. introducing means for facilitating or enabling BITA. 

Among concepts and practices that are mentioned in such publications the follow-

ing concepts are among the most frequently addressed: business requirements, re-

quirements engineering, IS requirements, business needs, business model, goal 

model, value model, business process model, business process management, enter-

prise architecture, enterprise modeling, service modeling. Here, among the means 

to support BITA, various types of modeling are discussed as practices that are ben-

eficial for BITA. Enterprise Modeling receives minor attention, despite the recog-

nition of its potential for facilitating BITA. The fundamentals of EM relevant for 

this study are presented in section 3.2, and existing descriptions of the role of EM 

in BITA are presented in section 3.3.  

3.2 ENTERPRISE MODELING 
As it has been discussed in section 3.1 there is a clear need to capture both organi-

zation (business) and technology issues during design and implementation of en-

terprise Information System (IS) (Gibson, 2003). Moreover, capturing these di-

mensions in a valid and comprehensive way requires the involvement of a large 
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number of stakeholders. In this respect EM has served as a widely applied and ef-

fective practice. EM (sometimes also called business modeling, c.f. Kirikova, 2000) 

is a practice for developing, obtaining, and communicating enterprise knowledge, 

like strategies, goals and requirements to different stakeholders (Kirikova, 2000; 

Stirna & Kirikova, 2008; Persson, 2001). Sandkuhl, Stirna, Persson, & Wissotzki 

(2014) define EM as: 

EM is the process of creating an integrated enterprise model which 

captures the aspects of the enterprise required for the modeling pur-

pose at hand. An enterprise in this context can be a private company, 

government department, academic institution, other kind of organi-

zation, or part thereof. An enterprise model consists of a number of 

related sub-models, each focusing on a particular aspect of the enter-

prise, e.g. processes, business rules, concepts/information, vi-

sion/goals, and actors. An enterprise model describes the current or 

future state of an enterprise and contains the commonly shared enter-

prise knowledge of the stakeholders involved in the modeling process. 

(Sandkuhl et al., 2014, p.29) 

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

pay significant attention to the applicability of EM for software requirements engi-

neering (de la Vara and Sanchez, 2008; Rolland & Prakash, 2000; Persson, 2001). 

According to Stirna et al. (2007), EM is an activity where integrated and commonly 

shared models describing different aspects of an enterprise are created. Enterprise 

models focus on some aspect of the problem domain, such e.g. processes, business 

rules, concepts/information/data, vision/goals, or actors. Therefore the core capa-

bility of enterprise models is to capture different aspects (focal areas) of the enter-

prise practice in terms of procedures, operations, management etc. A model plays 

an important role as a visual mapping of reality in the form of a diagram, thus fos-

tering communication; it is a compact abstraction, thus it allows coping with com-

plexity; it is usually based on shared concepts, thus it facilitates shared understand-

ing; it is a conceptual model, thus it serves as a blueprint for simulation design 

(Barjis, 2011). 

An EM activity usually comprises both intra-organizational and inter-organiza-

tional processes (Barjis, 2011). In order to analyze these processes a large number 

of stakeholders have to be involved in EM, which makes the traditional consultative 

approach (i.e. fact gathering, analysis, and delivering an expert opinion) hardly ap-

plicable when dealing with “wicked” problems (Persson, 2001; Stirna et al., 2007). 

As a result, participative or collaborative EM, where modeling sessions in groups 

are led by EM practitioners, has been established as a practical approach to deal 

with organizational design problems (see 3.2.1).  

According to Barjis (2011), collaboration, participation, and interaction among a 

large group of stakeholders is highly beneficial in the practice of modeling, as it 

enables more effective and efficient model derivation and it increases the validity 

of models. The participative approach implies involvement of various stakeholders 

in modeling and enables more efficient data acquisition and better understanding 
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of enterprise processes (Front, Rieu, & Santorum, 2014). The problem, which might 

occur here is that the obtained representations (enterprise models) are often not 

enough formalized, which complicates their further application. Therefore the role 

of the EM practitioner who leads this kind of EM effort becomes vital for the success 

of any modeling initiative (Rosemann, Lind, Hjalmarsson, & Recker, 2011). 

The idea of collaboration and interaction has earlier been also described and for-

malized as non-interactive and interactive modeling where the purpose is to expand 

the shared knowledge through EM. Lind and Seigerroth (2003) have divided the 

modeling process into four generic modeling phases, 1) Interactive collection, 2) 

Interactive modeling, 3) Non interactive modeling, and 4) Interactive validation. 

Interactive collection is the phase where the modeling experts together with the 

business people set the scope for the upcoming modeling sessions in order to agree 

upon what to focus on and what not to focus on. The two next phases are the actual 

modeling phases where answers interactively are expressed and structured using of 

different model types. Interactive modeling is where answers are expressed and 

structured together with the respondent(s). Non-interactive modeling is a phase 

where answers are further structured and refined in models without any involve-

ment of the respondent(s). This phase usually also involve the transformation of 

models into some IT-based tool. The last phase, Interactive validation includes a 

mutual agreement about the structured answers that are manifested in models be-

ing developed between the respondent(s) and the modeling experts (c.f. Lind & Sei-

gerroth, 2003). This process is one way to conceptualize the transformation of in-

formation into enterprise models. 

An important issue regarding the EM domain is related to its heterogeneous nature. 

The benefits of using EM are often dependent on a specific EM method that is used 

within an EM project. A part of the EM community focus on notational rules that a 

specific EM method should follow (e.g. Engelsman, Quartel, Jonkers, & van 

Sinderen, 2011), whereas other parts focus on a procedure that should be followed 

during an EM project (e.g., Stirna and Persson, 2009). In this thesis the term EM 

is used to address a participative and collaborative process, where various stake-

holders’ points of view are considered and consolidated in order to create multidi-

mensional conceptualizations of an enterprise (Stirna and Kirikova, 2008). Partic-

ipative EM is consensus-driven in the sense that it is the domain stakeholders who 

own the models and decide their content (Persson, 2001).  

Generally stakeholders who are involved in participative EM can be divided into 

two parties - participants from the enterprise itself and an EM practitioner (or fa-

cilitator) that leads the modeling activities. The first group of stakeholders consists 

of enterprise employees who have the role to share and exchange their knowledge 

about enterprise operations (domain knowledge). There are various factors that can 

hinder the process of sharing knowledge between enterprise employees. For exam-

ple, as the project progresses the enterprise becomes less interested to allocate their 

most knowledgeable human resources to modeling sessions, since it can be consid-

ered as a waste of time (Barjis, 2009). The second party of EM is an EM practitioner 
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– a person who facilitates and drives the EM project process (partly or fully) to-

wards effectively achieving its goals (Persson & Stirna, 2010). This role is responsi-

ble for making sure that the project resources are used properly in order to achieve 

the goals of the project and to complete the project on time (ibid, Rosemann et al., 

2011). More details about the roles in EM project are available in Stirna and Persson 

(2012). 

Performing EM successfully is a non-trivial task that requires considerable skill and 

experience, since the EM practitioner needs to manage the intricacies of discover-

ing the domain knowledge, consolidating different stakeholder views, and repre-

senting this knowledge in a coherent and comprehensive model (Stirna et al., 

2007). Among the core challenges of EM Barjis (2009) highlights the complex so-

ciotechnical nature of an enterprise and conflicting descriptions of the business 

given by different stakeholders. Thus, EM practitioners need to have considerable 

experience and a broad range of knowledge regarding EM execution, since various 

problems and challenges occur both during the execution of EM sessions and dur-

ing the follow-up stages of EM (Stirna & Persson, 2009).  

An overview of theories for framing EM challenges is presented in section 3.2.1., 

whereas in section 3.2.2 some relevant studies for framing EM guidelines are out-

lined. Aimed on investigating challenges and guidelines of EM, this study also takes 

into account existing studies in such areas as business process modeling and busi-

ness modeling, since they can provide some useful insights regarding modeling 

practice in a broad sense. 

3.2.1 THE ENTERPRISE MODELING PROCESS 

It is important to have a conceptual understanding of the processes and activities 

that EM usually involves. One way to view EM projects in terms of involved activi-

ties was presented by Persson and Stirna (2012). According to them, a stereotypical 

EM process involves the following steps:  

(1) Define scope and objectives of the project;  

(2) Plan for project activities and resources;  

(3) Plan for modeling session;  

(4) Gather and analyze background information;  

(5) Interview modeling participants;  

(6) Prepare modeling session;  

(7) Conduct modeling session;  

(8) Write meeting minutes;  

(9) Analyze and refine models;  

(10) Present the results to stakeholders.  

Lind and Seigerroth (2003) discuss the process of team-based collaborative 

knowledge reconstruction based on modeling and identify four basic activities: in-

teractive collection, interactive modeling, non-interactive modeling, and interac-

tive validation. 
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Another more generic view on EM is presented by Kaidalova et al. (2014). Accord-

ing to this model, EM processes include three basic activities that are usually per-

formed in sequential order, but in some cases can roll back (see Figure 6 below). 

1. Extracting 

information about 

the enterprise

2. Transforming 

information into 

enterprise models

3. Using enterprise 

models

(after mutual 

agreement on 

models is achieved)
 

Figure 6 EM activities (Kaidalova et al., 2014) 

After having started the EM effort the EM practitioner, often together with the do-

main 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 in focus. During participative EM, where domain 

experts play an important role the main source for getting information are model-

ing sessions or workshops. During such sessions the EM practitioner is supposed 

to have a leading role and collect opinions about various aspects of the enterprise. 

The ability of the EM practitioner to facilitate open discussions is crucial in order 

to extract the necessary information and then to transform this information into 

enterprise models, i.e. to visualize the obtained information in a structured way in 

the form of enterprise models (activity 2 in Figure 6). Most often models are created 

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

viewpoints are considered and consolidated. It is a common practice to iterate be-

tween the first and the second activity several times when creating models to make 

sure that all the needed information has been captured and documented.  

However, in some cases the manifestation or actual visualization of models can be 

done after the modeling sessions. It is important to emphasize that documentation 

of models is a continuous process, which will continue until a common agreement 

on the created models is achieved among the involved participants. There are vari-

ous challenges that are specific for these two activities of EM - extracting enterprise-

related information and documenting it into models. Common agreement among 

the stakeholders on creating enterprise models is crucial in order to use the created 

enterprise models for any purpose (activity 3). The objectives to achieve consensus 

and get a shared understanding about different enterprise aspects (focal areas) can 

play a central role in EM initiative, but often enterprise models serve as a visualiza-

tion and blueprints for the required change process. 

This model is quite generic and provides a high-level overview of EM process. It is 

possible to find a correspondence between the model of Persson and Stirna (2012) 

of the EM process with this one. The activity extracting information about the en-

terprise might include (1) definition of scope and objectives of the project; (2) plan-

ning for project activities and resources; (3) planning for modeling session; (4) 

gathering and analyzing background information; (5) interviewing modeling par-
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ticipants; (6) preparing modeling session; (7) conducting modeling session. The ac-

tivity transforming information into enterprise models could then contain (8) 

writing meeting minutes; (9) analysis and refinement of models, whereas the activ-

ity using enterprise models could include (10) presentation of the results to stake-

holders and further implementation of the project result. It is also possible to find 

the correspondence with the model of Lind and Seigerroth (2003). Extracting in-

formation about the enterprise corresponds to the combination of (1) interactive 

collection and (2) interactive modeling. Transforming information into enterprise 

models corresponds to combination of (3) non-interactive modeling and (4) inter-

active validation. Using enterprise models does not have an explicit corresponding 

activity in Lind and Seigerroth (2003), since their model has a focus on using EM 

for knowledge sharing. The model of Kaidalova et al. (2014) will be used in this 

thesis as a generic way to represent the EM process. 

3.2.2 THE INTENTIONAL PERSPECTIVE ON ENTERPRISE 

MODELING 

Apart from development or refinement of an enterprise IS (e.g. Zikra, Espana, Ruiz, 

Pastor Lopez, & Stirna, 2012), EM can be used to create shared domain knowledge 

(e.g. Lind & Seigerroth, 2003; Reich & Benbasat, 2000; Chan, Sabherwal, & 

Thatcher, 2006). Both of these abilities play an important role in BITA, however 

the advantages of using EM depend on the purpose behind EM in a particular case. 

Persson and Stirna (2001) present a hierarchy of EM intentions, which shows pos-

sible purposes of using EM. It has been further refined in Bubenko et al. (2010). 

The main elements of this model are presented in Figure 7. In this thesis this model 

will be addressed as the hierarchy of EM intentions of Persson and Stirna. 

1.2. Maintain and share 

knowledge about the 

business

1.1. Ensure acceptance 

of business decisions

1. Ensure the quality of 

business operations
2. Develop the business

3. Solve a specific 

business problem

EM intentions

2.1. Develop visions 

and strategies

2.2. Design/redesign 

business

2.3. Develop IS

 

Figure 7 The main elements of the EM intentions hierarchy (Persson and Stirna, 2001) 
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Persson’s and Stirna’s hierarchy of EM intentions differentiates between three 

high-level intentions. The first deals with ensuring the quality of the business, pri-

marily focusing on two issues: (1.1) ensuring acceptance of business decisions 

through committing the stakeholders to the decisions made, (1.2) maintaining and 

sharing knowledge about the business, its vision, and the way it operates. With re-

spect to knowledge sharing EM plays an important role, since it provides a multi-

faceted map of the business as a platform for communicating between stakeholders. 

It facilitates knowledge management by keeping employees informed with regard 

to how the business is operating. The issue of commitment of stakeholders to carry 

out business decisions is crucial for achieving high quality business operations. In 

this respect EM, particularly using a participative approach, is an effective practice, 

since it stimulates communication between stakeholders.  

The second group of EM intentions is developing the business, which can be con-

sidered as one of the most common intentions of EM. EM can be used in the early 

stages of IS development as an effective practice for gathering business needs and 

high-level requirements. Developing the business might include (2.1) developing 

business vision and strategies, (2.2) redesigning business operations and (2.3) de-

veloping the supporting information systems. 

The third top-level intention in the hierarchy is using EM as a problem-solving tool, 

where EM is only used for supporting the discussion among a group of stakeholders 

trying to analyze a specific problem. In such cases EM can be helpful for capturing, 

delimiting, and analyzing the initial problem situation and in order to decide on 

further actions. The main characteristic of this top-level intention is that enterprise 

models are not planned to be used for further development work. In many cases 

such an EM effort continues with one of the abovementioned EM intentions, for 

example, if the problem turns out to be more complex than expected or the organ-

ization realizes the benefit of using EM to solve it. 

3.2.3 ENTEPRISE MODELING CHALLENGES –  RESULTS OF 

FOCUSED LITERATURE REVIEWS 

This section presents theories that have been found in existing literature with the 

help of focused literature review described in the second part of section 2.3.1. The 

two focused literature reviews searched through a significant amount of publica-

tions using keywords. At research step 2a (Figure 2), enterprise modeling chal-

lenges OR enterprise modeling issues have been used as keywords. After that, at 

research step 3a (Figure 2), enterprise modeling challenges, enterprise modeling 

recommendations or enterprise modeling guidelines have been used as keywords. 

Together with publications that include the specified terms it was possible to find a 

number of publications that use a slightly different terminology, but still are rele-

vant for the study, for example, publications that deal with the competence of EM 

practitioners or critical success factors of EM. Relevant theories are presented in 

Table 8 for an overview and are then described in details below. 
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Table 8 Studies that help to frame EM challenges 

Concept in focus Study Content 

EM challenges Kaczmarek,  

Seigerroth, & 
Shilov (2012) 

1. Degree of formalism 

2. Degree of details 
3. Accuracy of the view 

4. Change and model dependencies 

Rexhepi (2012) 1. Challenges that can occur before modeling sessions: con-

ducting EM without given guidelines; to anchor EM; to 

identify the purpose of EM; to gain access to the re-
sources; to deal with “everyone is participating”; to iden-

tify the key stakeholders and make them participate; to 

identify the right method according to the purpose and 

participants. 
2. Challenges that occur during modeling sessions: dealing 

with special interests; achieving consensus between vari-

ous professional; to avoid taking the leading role; to 

identify “slow-doers”. 
3. Challenges that occur after modeling session: the chal-

lenge of making models re-used 

Delen, Dalal, & 

Benjamin 
(2005) 

1. Heterogeneous methods and tools 

2. Model correlation 
3. Representation extensibility 

4. Enterprise model compiling 

Issues in process 

modeling  

projects 

Raduescu, Tan,  

Jayaganesh, 

Bandara, zur 
Muehlen, & 

Lippe (2006) 

1. Strategy-level related issues: lack of top management 

support; lack of governance; doubts about the economic 

value.  
2. Process modeling lifecycle issues: lack of project setup 

guidelines, lack of modeling objectives, lack of modeling 

procedures, lack of common modeling methodology, lack 

of supporting infra-structure; model aspects and levels 
of granularity, model quality assurance; rework and up-

date of models, variant management, consolidation and 

integration.  

3. Resources-level related issues: modeler-related issues 
include skills of a modeler and familiarity with the appli-

cation domain. The quality of a model depends on both 

the ability of the modeler to extract relevant information 

from business experts and on the modeler’s own 
knowledge of the business context. 

The competence 

of EM  

practitioner 

Persson and 

Stirna (2010) 

1. Competences related to modeling (ability to model 

and ability to facilitate a modeling session) 

2. Competences related to managing EM projects 

Rosemann et al. 
(2011) 

1. Communication style (talking vs. listening) 
2. Power style (assertive vs. empathic) 

3. Adaption style (static vs. flexible) 

4. Disagreement style (embraces conflict vs. avoids con-

flict) 
5. Control style (centralized vs. decentralized) 

6. Model behavior (does model vs. allows model) 

7. Facilitation behavior (do facilitation vs. allow facilita-

tion) 
8. Involvement style (involving vs. ignoring) 

9. Work style (structured vs. unstructured) 

10. Domain knowledge style (domain agnostic vs. domain 

expert) 
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Business process 

modeling critical 

success factors 

Bandara, Gable, 

& Rosemann 

(2005) 

1. Project-specific factors: stakeholder participation, 

management support, information resources, project 

management, modeler experience; 
2. Modeling-related factors: modeling methodology, 

modeling language, modeling tool 

Rosemann, 

Sedera, Gable 

(2001) 

1. Modeling methodology 

2. Modeling language 

3. Modeling tool 
4. Modelers’ expertise 

5. Modeling team orientation 

6. Project management 

7. User participation 
8. Management support 

 

Kaczmarek et al. (2012) has identified a set of four EM challenges. These challenges 

are mostly related to essential characteristics of the resulting enterprise models. 

The first one is the degree of formalism. The degree of formalism is closely related 

to notation and notation rules for different enterprise models. There are different 

modeling notations that are used depending on enterprise perspectives (focal ar-

eas) that are in focus. The degree of formalism in enterprise models can vary from 

formal machine interpretable languages to more informal rich pictures. The expres-

siveness of the selected formalism will have impact on the final models. The second 

challenge is related to the degree of detail. In practice it is usually a challenge to 

decide how much information a model should contain in order to describe a certain 

situation. The third challenge includes the accuracy of the view. It is a challenge to 

select the suitable point of view(s) during modeling and stay focused on the chosen 

point of view, i.e. the selection of suitable focal areas like process, problem, goal, 

resources etc. The fourth challenge is the change and model dependencies. This 

challenge refers to the fact that modeling is usually done in a dynamic and con-

stantly changing environment. Models should usually be used as a support during 

enterprise change. In a dynamic and changing environment this means that models 

also need to continuously undergo changes. It is common that modeling is per-

formed at different levels at the same time (i.e. business model, process, IS/IT in-

frastructure) where one or several focal areas can be modeled within or between 

different levels. This multilayered modeling and change means that one model or 

layer of the models might have consequences for other models within or between 

different layers. These four challenges have served as the most significant part of 

the theoretical basis when generating the preliminary EM framework. 

Rexhepi (2012) identifies a number of EM challenges and divides them in three 

groups:  

(1) challenges that can occur before modeling sessions;  

(2) challenges that occur during modeling sessions; 

(3) challenges that occur after modeling session.  

The first group includes conducting EM without given guidelines; to anchor EM; to 

identify the purpose of EM; to gain access to the resources; to deal with “everyone 

is participating”; to identify the key stakeholders and make them participate; to 

identify the right method according to the purpose and participants. The second 
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group of challenges includes dealing with special interests; achieving consensus be-

tween various professional; to avoid taking the leading role; to identify “slow-do-

ers”. The third group includes the challenge of making models re-used. 

Delen et al. (2005) investigate the challenges of EM and identify four with regard 

to the decision maker’s point of view: heterogeneous methods and tools, model cor-

relation, representation extensibility, and enterprise model compiling. 

Raduescu et al. (2006) identify a framework of issues related to large-scale process 

modeling projects that are relevant for various involved stakeholders (e.g. business 

analysts, modelers, vendors and managers). They divide identified issues into three 

groups:  

(1) strategy-level related issues;  

(2) process modeling lifecycle issues; 

(3) resource-level related issues.  

The first group includes the following issues: lack of top management support; lack 

of governance; doubts about the economic value. The second group includes the 

following issues during the setup phase: lack of project setup guidelines, lack of 

modeling objectives, lack of modeling procedures (Standards / Policy), lack of com-

mon modeling methodology (Standardisation), lack of supporting infrastructure; 

during the design phase: model aspects and levels of granularity, model quality as-

surance; during the maintenance phase: rework and update of models, variant 

management, consolidation and integration. The third group includes a number of 

issues for each of the involved roles. Modeler-related issues are related to the skill 

set of a modeler and familiarity with the application domain. It is also important to 

remember that the quality of a model depends on both the ability of the modeler to 

extract relevant information from business experts and on the modeler’s own 

knowledge of the business context. 

One research topic that is related to EM challenges is the competence of EM prac-

titioner. This topic focuses on key factors that determine competence of an EM 

practitioner and highlights, first and foremost, the questions that this actor is sup-

posed to solve throughout the EM process. Persson and Stirna (2010) have pre-

sented an analysis that elucidates the competence needs for EM practitioners with 

regard to different steps in the EM process. They consider that the EM process con-

sists of the following activities: project inception and planning, conducting model-

ing sessions, delivering a result that can be used for subsequent implementation. 

Two main competence areas that Stirna and Persson (2010) have identified are 

competences related to modeling (ability to model and ability to facilitate a model-

ing session) and competences related to managing EM projects. Among abilities 

that belong to the second group they mention the ability to select an appropriate 

EM approach and tailor it in order to fit the situation at hand; the ability to inter-

view involved domain experts; the ability to define a relevant problem; the ability 

to define requirements on the results; the ability to establish a modeling project; 

the ability to adjust a presentation of project results and issues related to them to 
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various stakeholders; the ability to navigate between the wishes of various stake-

holders while upholding the EM project goal; the ability to assess the impact of the 

modeling result and the modeling process in the organization. 

Another view on the required competence of EM practitioner is presented by Rose-

mann et al. (2011) where they argue that the roles of the modeling facilitator has 

not been researched enough and they therefore present a framework that describes 

four roles that the EM practitioners can play. There are ten styles of facilitation be-

havior, which can characterize these four roles: communication style (talking vs. 

listening), power style (assertive vs. empathic), adaption style (static vs. flexible), 

disagreement style (embraces conflict vs. avoids conflict), control style (centralized 

vs. decentralized), model behavior (does model vs. allows model), facilitation be-

havior (do facilitation vs. allow facilitation), involvement style (involving vs. ignor-

ing), work style (structured vs. unstructured), domain knowledge style (domain ag-

nostic vs. domain expert). 

Yet another topic related to EM challenges is EM critical success factors (Bandara 

et al., 2005, Rosemann et al., 2001). Bandara et al. (2005) divide these critical suc-

cess factors of business process modeling into two groups: project-specific factors 

(stakeholder participation, management support, information resources, project 

management, modeler experience) and modeling-related factors (modeling meth-

odology, modeling language, modeling tool). Rosemann et al. (2001) identifies the 

factors that influence process modeling success: modeling methodology, modeling 

language, modeling tool, modelers’ expertise, modeling team orientation, project 

management, user participation, and management support. 

3.2.4 ENTERPRISE MODELING RECOMMENDATIONS –  RE-

SULTS OF FOCUSED LITERATURE REVIEWS 

This section introduces theories that have been found in existing literature using a 

focused literature review according to the second part of section 2.3.1. The focused 

literature review at research step 3a has used enterprise modeling challenges, en-

terprise modeling recommendations or enterprise modeling guidelines as key-

words. 

Before introducing relevant theories it is important to clarify a few terms. There are 

two terms that have similar meanings and will be used – guidelines and recommen-

dations. A guideline can be seen as an advice applicable to solving a certain problem 

in a certain situation (Persson, 2001). It encompasses a view of what is perceived 

as best practice in a specific situation and has a great deal in common with a pat-

tern. Most documented patterns couple one problem with one solution (Fowler, 

2003). Thus, guidelines are prescriptive in nature and contain instruction-like 

statements that are aimed on achieving a certain result. Goldkuhl et al. (1998) de-

scribe a specific type of guidelines, a procedural guideline, which prescribe how to 

work and what questions to ask in order to use an Information System Develop-

ment method. This study differentiates guidelines from recommendations that are 

similar, but less prescriptive in nature. Recommendations can be represented in 

the form of suggestions that can assist in dealing with a certain type of problem or 
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in a certain situation. One of the purposes of this study is to propose some sugges-

tions that can help to deal with identified EM challenges. Thus, this study generates 

recommendations – statements that indicate a possible solution or a best practice 

to cope with a certain challenge. Recommendations are in this licentiate thesis in-

tended to serve as a piece of advice for a person who is considering applying partic-

ipative EM in some practical context. 

As it has been mentioned earlier, the focused literature review has used both enter-

prise modeling recommendations and enterprise modeling guidelines as keywords 

to search across the literature, as both of them can to some extent be used as a 

foundation when proposing EM recommendations for this study. There are a num-

ber of theories that were found and considered as contributing to a broader picture 

of EM recommendations for BITA. A summarized overview of these theories is pre-

sented below in Table 9. Together with the EM challenges from Table 8, this set 

served as the theoretical basis when generating the intermediate EM framework. 

Table 9 Studies that help to frame EM recommendations 

Concept in focus Study Content 

Situational factors that influ-

ence the applicability and ap-

plication of participative EM 

Persson (2001) 1. Organizational factor 

2. Project definition 

3. Resources factor 
4. Problem factor 

5. Competency factor 

6. Human factor 

Generic principles for applying 

participative EM 

Stirna et al. (2007) 1. Assess the organizational context 

2. Assess the problem at hand 
3. Assign roles in the modeling process 

4. Acquire resources for the project in 

general and for preparation efforts 

in particular 
5. Conduct modeling sessions 

Anti-patterns for participative 

EM 

Stirna and Persson 

(2009) 

1. Anti-patterns for the modeling 

product 

2. Anti-patterns for the modeling 
process 

3. Anti-patterns for the modeling 

tool support 

Process modeling guidelines Mendling, Reijers, van 

der Aalst (2010) 

1. Number of elements should be mini-

mized 
2. The structure of elements (one start 

and end element) 

3. The routes between elements should 

be minimized and others 

 

There are several studies, which introduce different kinds of guidelines for carrying 

out modeling. A significant part of these guidelines are non-procedural and they 

often deal with various quality aspects of modeling, (Becker, Rosemann, & von Uth-

mann, 2000; Koehler & Vanhatalo, 2007; Muehlen, Wisnosky, & Kindrick, 2010). 

Persson (2001) introduces a number of guidelines for six types of situational factors 
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that are specific for participative EM: organizational factors, project definition, re-

sources factors, problem factors, competency factors, and human factors. Stirna et 

al. (2007) describe a set of experiences related to applying EM in different organi-

zational contexts. They present a set of generic principles for applying participative 

EM. Their principles mark out five high-level recommendations of using participa-

tive EM: assess the organizational context, assess the problem at hand, assign roles 

in the modeling process, acquire resources for the project in general and for prep-

aration efforts in particular, and conduct modeling sessions. 

Stirna and Persson (2009) introduce guidelines for carrying out EM in the form of 

anti-patterns that reflect common and reoccurring pitfalls of EM projects. The pre-

sented anti-patterns address three aspects of EM: the modeling product, the mod-

eling process, and the modeling tool support. These three groups include a number 

of anti-patterns – solutions that are quite commonly used, but that are wrong. For 

example, among anti-patterns related to the modeling process the following can be 

mentioned: everybody acts as a facilitator, the facilitator acts as a domain expert. 

Anti-patterns related to modeling tool support include the following issues: models 

keep themselves “alive”, professionals use only computerized tools, everyone em-

braces a new tool. These guidelines are mostly related to dealing with collaborative 

nature of EM, but not focusing on the desired characteristics of models. 

A set of guidelines that aiming to create sound process models has been presented 

by Mendling et al. (2010). These guidelines focus on certain characteristics of mod-

els such as the number of elements (it should be minimized), their structure (one 

start and end element), routes between elements (it should be minimized), etc. This 

set of guidelines provides support for creating models, but it does not focus on deal-

ing with the collaborative nature of EM. 

3.3 THE ROLE OF ENTERPRISE MODELING IN 

THE CONTEXT OF BUSINESS AND IT ALIGN-

MENT 
This section presents theories that can help to position EM in the context of BITA. 

Presented theories have been found in existing literature with the help of focused 

literature review on research step 4 (Figure 2) that has been described in the second 

part of section 2.3.1. The focused literature review searched through a significant 

amount of publications using the following keywords combinations: enterprise 

modeling AND business IT alignment, enterprise modeling AND alignment. 

One of the reasons contributing to the misalignment between business and IT is the 

lack of a common understanding between the business and information systems 

worlds (Singh and Woo, 2009). The achievement of BITA requires the alignment of 

the representations of the multiple viewpoints that an enterprise embodies. Many 

studies have acknowledged EM as a potential means to resolve this misalignment 

and facilitate BITA (e.g., Seigerroth, 2011; Chan & Reich, 2007a; Wegmann et al., 

2007; Christiner et al., 2012; Gregor et al., 2007). As it has been described earlier, 

one of the most common reasons to use EM is for the development or refinement 
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of enterprise information system (IS). The core capability of enterprise models to 

capture different aspects of enterprise practice makes EM applicable for developing 

IS that supports business needs, processes and strategies (Silvius, 2009). Most of 

the studies that consider the role of EM with respect to BITA maintain that business 

and IT can be aligned via the alignment of their representations (c.f., e.g. Wegmann 

et al., 2007; Kaczmarek et al., 2012). However, according to McGinnis (2007), the 

challenging part of using EM in enterprise transformation efforts most often lies in 

dealing with the human roles and relationships involved, not in representing a de-

sired IS. The issue of creating an understanding between business and IT people 

receives rather minor attention in the studies that consider EM and its role in BITA, 

which raises the need to investigate the social aspects that BITA implies. 

There are numerous methods and tools for improving BITA. One way to classify 

them was proposed by Aversano, Grasso, & Tortorella (2012) in a BITA process 

model that includes three steps: (1) modeling of alignment-related elements, (2) 

alignment evaluation and (3) evolution execution (see Figure 8 below). This process 

model implies that first all elements that are involved in alignment analysis should 

be modeled, thereafter it is possible to evaluate the alignment degree and then ob-

jectively analyze if the estimated BITA reaches a satisfactory level or if evolution 

actions should be performed. Generally speaking, EM is mostly applicable during 

the modeling phase, but it is helpful also during alignment evaluation and evolution 

execution phases, since it provides a basis for discussions and actions in form of 

enterprise models. 

1. Modeling
All entities that are 

required for further 

busines and IT 

alignment analysis 

should be modelled, so 

that all unnecesary 

details are not 

considered during 

further analysis

2. Alignment 

Evaluation
An alignment approach 

can be used to evaluate 

alignment degree of the 

considered entities in 

order to objectively 

analyze if it reach 

satisfying level or 

improvement actions 

should be performed

3. Evolution 

execution
If estimated Business 

and IT alignemnt degree 

does not reach 

satisfying level evolution 

actions should be 

performed for 

increasing the alignment 

level

 

Figure 8 Business and IT Alignment process model (Aversano et al., 2012) 

Gregor et al. (2007) regard EM as one of catalyzing mechanisms for aligning the 

business and IT dimensions of an enterprise. According to Christiner et al. (2012) 

EM can support BITA by providing means for capturing, visualizing and improving 

different perspectives of an enterprise, including processes, organization struc-

tures, products, systems, and business objectives. Karlsen and Opdahl (2012) argue 

that EM supports strategic alignment, since it serves as a key tool in understanding 

business processes and as a prerequisite for business improvements, and what is 

more it can be used as a tool in conversation, communication and understanding 

in programs aimed at business change. 
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The contribution of EM in BITA achievement depends on the intentions behind 

specific EM efforts. Obviously, the effects and outcomes of an EM effort vary ac-

cording to its intention. Thus, an important theory required for investigation of the 

role of EM with respect to BITA is the hierarchy of EM intentions introduced by 

Persson and Stirna (2001) (see sections 3.2.2). 

3.4 SUMMARY OF THE CHAPTER 
This chapter introduced the fundamental theories that this study relies on. First, 

the area of BITA was described, including its essential dimensions, which are stra-

tegic, structural, social and cultural. The results of the performed systematic litera-

ture review in the BITA domain were introduced, which highlighted the main in-

terest areas and gaps within it. Strategic Alignment Model was presented as one of 

the fundamental models illustrating the components of BITA. Strategic Alignment 

Model was chosen as an underlying theory for further positioning of EM within 

BITA. In addition, the important theories from EM domain were presented. These 

theories include the overview of EM intentions, the process of EM, EM challenges 

and EM recommendations. The hierarchy of EM intentions suggests that EM can 

be used to ensure the quality of the business, to develop the business or to solve a 

specific business problem. This model was chosen to contribute to the further po-

sitioning of EM within BITA. 
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CHAPTER 4  

RESULTS 

This chapter describes the results of the study. The main constituents of the results 

are three versions of the EM framework. 

 

All three versions of the EM framework have been developed through conceptual-

ization upon various parts of results, from both theoretical and empirical work of 

the research process (section 2.1). The three version of the framework are the pre-

liminary EM framework (see section 4.1), the intermediate EM framework (see sec-

tion 4.2) and the final EM framework (see section 4.3).  

1) Extracting info…, 2) Transforming info…, 3) Using models…

1) Extracting info…, 2) Transforming info…, 3) Using models…

Challenges

Recommendations

Challenges

Recommendations

1) Extracting info…, 2) Transforming info…, 3) Using models…

Challenges

Recommendations

Challenges

Recommendations

Challenges

Recommendations

1

2

3

Preliminary EM framework

Intermediate EM framework

Final EM framework

Challenges

Recommendations

Challenges

Recommendations

Challenges

Recommendations

B
I
T
A  

Figure 9 The overview of the three version of the EM framework 
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The model of EM basic activities introduced in section 3.2.1 served as a foundation 

for all three versions of EM framework in this study. The evolution of the frame-

work is presented in Figure 9 and relies on the basic activities of EM – (1) extracting 

information about enterprise, (2) transforming information into enterprise models 

and (3) using enterprise models. 

The preliminary EM framework consists of challenges and recommendations for 

the activities (1) and (2). The intermediate EM framework consists of challenges 

and recommendations for all three EM activities. The final EM framework contains 

the challenges and recommendations that take into account EM positioning in the 

context of BITA. Each of the following sections introducing the three versions of the 

EM framework starts with a figure that shows how knowledge represented in a sec-

tion has been grounded and whether a certain part of the results required genera-

tion, validation or both. It relates the reader to the grounding of knowledge de-

scribed earlier in Section 2.2. 

The results in each section are illustrated and supported with the help of quotations 

that have been selected from the interview data. 

4.1 PRELIMINARY ENTERPRISE MODELING 

FRAMEWORK 
In order to produce the preliminary EM framework the findings from the focused 

literature review (step 2a in Figure 2) have been validated with the help of the first 

round of interviews (step 2b in Figure 2). The focused literature review resulted in 

generation of a theory-based framework through internal and external theoretical 

grounding. The empirical material was then used to validate it and add new con-

structs to it. Internal grounding has been also used during validation of the frame-

work. 

Table 10 Knowledge grounding that has been used for generation (G) and validation (V) of the preliminary 
EM framework 

 G V 

Internal grounding   

External grounding   

Empirical grounding   

The preliminary EM framework includes a number of challenges that were identi-

fied for the following EM activities: (1) extracting information about the enterprise 

– section 4.1.1, (2) transforming information into enterprise models – section 4.1.2. 

Selected statements of interview respondents that have been considered when iden-

tifying and generating EM challenges are presented for each challenge. Together 

with the challenges it was possible to come up with a number of recommendations. 

While the recommendations were not the focus at this stage of the study, the inter-

views allowed revealing a number of them. The combination of challenges and rec-

ommendations, i.e. preliminary EM framework, is presented in section 4.1.3. The 

theoretical basis for this part of the results consisted of the theories presented in 

section 3.2.3, particularly on Kaczmarek et al. (2012). 
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4.1.1 CHALLENGES RELATED TO EXTRACTING INFOR-

MATION ABOUT THE ENTERPRISE 

This group includes challenges that EM practitioner face while obtaining infor-

mation on enterprise operation during EM workshops and other fact-finding activ-

ities. 

The right information 

This challenge is related to the fact that it is usually quite problematic to get infor-

mation that is really relevant for solving specific modeling problems. According to 

the respondents, quite often they need to be very persistent and ingenious while 

communicating with enterprise employees in order to make them share their 

knowledge about enterprise operation. This often leads to situations where EM 

practitioners finally have too much information, with different degrees of validity 

and accuracy. Respondents also mentioned the problem of information fuzziness, 

“blank spots” that the participants are not able to describe and possible inaccura-

cies in the obtained information. This makes the requirement for accurate, com-

plete and clear information quite challenging to satisfy. 

“You should find things that were hidden earlier. It can be quite problematic.”  

(Respondent 1-1) 

”Often information is the first problem: you have too much information, so you do 

not know what to use, if it is accurate or inaccurate, or maybe you do not get in-

formation you need.” (Respondent 1-2) 

“It is important to capture what they [participants] know for sure, not what they 

think is true.” (Respondent 1-2) 

Group dynamics and human behavior 

Another challenge is related to the fact that EM practitioners are dealing with group 

of people that have various tempers, models of behavior and, what is even more 

important, relations between them. This undoubtedly leads to creation of unique 

group dynamics during each EM session. This group dynamics has to be considered 

and controlled by EM practitioner in order to manage EM sessions efficiently. 

“You need to manage group dynamics to get as good result as possible in the short-

est amount of time.” (Respondent 1-2) 

“People have relationships or they do not like each other, or they do not like the 

fact that I am a consultant that is trying to tell them what to do. All these human 

aspects are the most difficult aspects of modeling work.” (Respondent 1-3) 

“Relations within a workshop group are extremely important. It usually takes a 

lot of effort to create the right group, depending on knowledge and social skills.” 

(Respondent 1-4) 

Shared language and terminology 

During EM projects different stakeholders usually have different backgrounds and 

consequently have different understandings of the terminology used. This leads to 
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various problems during EM sessions when stakeholders use different terms to ad-

dress the same concept or, on the contrary, the same terms when talking about to-

tally different things. Additionally, in some cases employees of an enterprise use 

some unique terminology that EM practitioners are not familiar with, so EM prac-

titioners need to adapt on the go. All these factors lead to a strong need to create 

shared terminology between all EM project stakeholders in order to create a com-

mon ground for efficient communication. 

“It is important to refer to material that is connected to the enterprise, to ensure 

that the terminology is connected to the content and purposes of the enterprise.” 

(Respondent 1-1) 

“Having shared terminology is more than just having shared names on things; it 

is also having shared understanding how these things are connected to each 

other.” (Respondent 1-3) 

The purpose of EM and roles of stakeholders within it 

One of the most problematic issues during EM projects is to make project stake-

holders understand the essence of EM as such, since in most of the cases they are 

not familiar with the details of EM and with the idea of EM in general. Clarifications 

might include: an introductory explanation of the purposes and goals of the EM 

project; a description of roles and relevant responsibilities that different stakehold-

ers are supposed to have within the EM project together with description of the EM 

practitioner role; an explanation of key capabilities of enterprise models, for exam-

ple, the difference between enterprise models and other representative artifacts. 

“People must understand what we are doing and why.” (Respondent 1-1) 

“I am trying to make participants to understand what a model is. It is not real life; 

it is a way of describing it either how it is now or how it should be. It is important 

that they do not mixt it together.” (Respondent 1-2) 

“We try to explain to the customer that this is a lot more than just modeling pro-

cesses, it is all the way from business goals to concepts. After that they are starting 

to get that what you actually need to do is more than just describing processes.” 

(Respondent 1-3) 

“Most of our customers tend to think about a model as about graphical represen-

tation, something which is just a picture. We consider that models include under-

lying relationships between different concepts or activities. And it is quite difficult 

to construct graphical representation in a way that is understandable to the cus-

tomer and get sound model in a background.” (Respondent 1-3) 

“It is sometimes a challenge to make people understand and accept that they are 

creating the models with my help.” (Respondent 1-4) 

4.1.2 CHALLENGES RELATED TO TRANSFORMING INFOR-

MATION INTO ENTERPRISE MODELS 

This section describes challenges that EM practitioners face while transforming in-

formation about enterprise operation into enterprise models. In contrast to the pro-
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cess of obtaining information, this EM activity does not generally involve collabo-

ration with other stakeholders. It is a process of enterprise models creation in some 

tangible or intangible form, so that it will be possible to use them further. 

Degree of formalism 

This challenge is related to degree of formalism that is supposed to be used during 

whole EM project, since existing modeling notations vary from very formal, ma-

chine interpretable languages, to very informal, for example through the use of rich 

pictures (when EM practitioners decide how to document different kinds of find-

ings). From one point of view, it is preferable to use formal notation, since in this 

case enterprise models can be used and reused further even during other projects 

or within IS development. However, using formal notation with some stakeholders 

can hinder the process of modeling, since they might become limited when follow-

ing the chosen degree of formality. Describing enterprise operations in a too formal 

way might be tricky at the first stages of EM session. Thus, the choice of the degree 

of formality is a quite challenging task that EM practitioners need to solve. 

“You need to create them [models] in a formal way, otherwise you will create 

something for you, not for anybody else. I think it [degree of formality] is one of 

the key things.” (Respondent 1-1) 

“The problem when you make the model in a formal way is that, when you try to 

describe it, you can really get in trouble with communication and understanding.” 

(Respondent 1-1) 

“I think it can improve the understanding of models if all models use the same 

notation.” (Respondent 1-2) 

“If the model is so formal that it can be interpreted by machines it is often very 

difficult to understand by human.” (Respondent 1-2) 

“In some cases people tend to use very informal [notations], but the drawback 

there is understanding. A picture means a lot, but it means a lot for those who 

were there when it was created, not for anybody else.” (Respondent 1-2) 

“What you can have a problem with is how formal you are in workshops. I usually 

work with a plastic sheet, so those models are mostly not as formal as the finished 

models, because in workshops I am more interested in getting the result. I keep 

the rest in my head.” (Respondent 1-3) 

“You have to adapt the level of formalism to the audience. Normally audience is 

not used to do modeling, so you have to be very pedagogical!” (Respondent 1-4) 

Degree of detail 

This challenge is about how much detail each layer of enterprise model should 

show. The degree of detail can be high (plenty of details within the model) and low 

(general view on enterprise operation). In many cases it is important to describe 

the enterprise operations with a high degree of detail, so that it will be possible to 

see as much of elements and interaction between them as possible. However, some-
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times it is crucial to have a general view on enterprise functioning, since stakehold-

ers are interested in the overall view. Thus, the challenge is to identify a sufficient 

degree of detail for a specific EM project, so that the enterprise models include im-

portant and required details. 

“I have worked on several projects where the level of detail has been the key thing. 

In some projects you have to keep it on a high level, but in some projects if you 

stay on a high level you will definitely fail and it will cost you a lot of money.” 

(Respondent 1-1) 

“Sometimes we needed to make everything over again if we have done it [model-

ing] on a wrong level.” (Respondent 1-1) 

“Describing business on the right level of detail, because sometimes you get too 

deep. When there are too many details then you do not get an overview that you 

need to understand the business. Sometimes you need to see it from “helicopter 

level” rather. You need to get a correct level and that is the hardest thing to 

achieve.” (Respondent 1-2) 

“Normally I know what level of detail I want, but it sometimes it might be hard to 

step up from current level and start asking WHY question instead of HOW ques-

tion.” (Respondent 1-4) 

Modeling perspective 

It is a challenge to select a point of view during EM. Certainly, enterprise models 

are able to represent various views on enterprise functioning, which makes them 

indispensable to deal with different views of stakeholders and with different aspects 

of enterprise operations. However, in some cases it can be problematic to under-

stand the consequences of adopting certain points of view on one layer of modeling. 

In addition, it might be not easy to see how a point of view on one layer will affect 

other layers. 

“I think that is a power of models to be able to model different aspects. You can see 

all different perspectives and based on that you can use the results for different 

purposes.” (Respondent 1-1) 

“Different participants have different views, which means that they can describe 

the same thing, but in different ways.” (Respondent 1-2) 

“Not always people that want you to help them with IT-system know that there is 

more than one aspect. Then you usually need to explain to them that they also need 

to check out their information model or business rules model, for instance.”  

(Respondent 1-3) 

“There are several aspects (or perspectives, or viewpoints) that can be depicted on 

one model. Especially when you work with concept models: then you usually de-

sign what kind of stakeholders you want to have depending on different views you 

have, so then all of them have different process models. It is question of mapping 

the enterprise regarding HOW and WHAT question.” (Respondent 1-4) 
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Change and model dependencies 

This challenge is related to the fact that EM is always performed in constantly 

changing environments, which cause the need to keep track of upcoming changes 

and update models accordingly. In multilayered EM it can be quite problematic to 

keep track of the influence a model change on one layer has on models on other 

layers. Some tools enable automatic fulfillment of this task, whereas others do not 

have such capability. 

“To keep track of model dependencies is tricky! It depends on what modeling tool 

you are using, since some tools support this.” (Respondent 1-2) 

“Sometimes the state of the business can be changed so much that models are no 

longer relevant.” (Respondent 1-2) 

“From a technical point of view it [keep track of model dependencies] is not a chal-

lenge, but from an organizational point of view it is a mess!” (Respondent 1-3) 

Scope of the area for investigation 

This is a challenge that is related to limiting the scope of the interest during EM. 

On one hand, it is important to have a broad overview of an enterprise functioning, 

since it can provide a comprehensive and clear view on all actors and cause-effect 

relationships that take place within an enterprise being modeled. However, having 

a very broad view can hinder efficient EM, since in this case EM practitioners need 

to analyze an enormous amount of information instead of focusing on the most 

problematic areas. Thus, it can be quite problematic to define the scope of investi-

gations sufficiently. 

“We need to know what we should do and to focus on that. This is one of the most 

complicated parts - to stay in focus while we are modeling.” (Respondent 1-1) 

“Broad knowledge has the possibility to create good models.” (Respondent 1-1) 

4.1.3 IDENTIFIED CHALLENGES AND RECOMMENDATIONS –  

PRELIMINARY ENTERPRISE MODELING FRAMEWORK 

After identification of the challenges it was possible to generate a number of rec-

ommendations that can help EM practitioners to cope with identified EM chal-

lenges (see Table 11 below). 

Recommendations were generated using the interview data, despite the fact that 

the interviews were mainly aimed on identification of challenges. For example, rec-

ommendation R15 can help coping with the degree of formalism: “Keep the balance 

between readability of model and functionality of it depending on the given mod-

eling task and audience”. In order to formulate this recommendation the following 

statements of Respondent 1-1 and Respondent 1-3 have been considered: 

“The problem when you make the model in formal way is that, when you try to 

describe it, you can really get in trouble with communication and understanding.” 

(Respondent 1-1). 

“Sometimes you end up in a need to decide what would be the best: to create a 

good graphical representation or to create a sound and valid model. In some cases 
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customers want to generate code from the model, so if the model is inconsistent 

they definitely get problems with their code generation.” (Respondent 1-3) 

Another example is recommendation R23 that can help dealing with the challenge 

of defining the scope of the area for investigation, which was formulated consider-

ing the following statements of Respondent 1-1 and Respondent 1-2: 

“We need to know what we should do and to focus on that.” (Respondent 1-1) 

“If you have a problem and stakeholders think it lies in this area, it is not enough 

to look at that area, because you need a larger picture to really understand the 

problem. That is why you always need to look at a bigger area in the beginning to 

get a total picture. It is important that you do not go too narrow too soon!”  

(Respondent 1-2) 

Table 11 Preliminary EM framework - challenges and recommendations 

EM activity Challenges Recommendations 

1. Extracting in-
formation about 

enterprise 

The right infor-
mation 

- R1. Capture what stakeholders know for sure, not what 
they believe is true. 

- R2. Build group of participants for modeling session 

from people with relevant knowledge and suitable social 

skills. 

Group dynamics and 

human behavior 

- R3. Make everyone involved. 

- R4. Work with session participants as with group. 

- R5. Avoid working with too large groups of participants 

during EM sessions. 
- R6. Make sure that you are solving the right task that 

is given by right people. 

Shared language and 

terminology 

- R7. Conduct some kind of education for EM sessions 

participants (for example, warm-up introduction as 

start of EM sessions). 
- R8. Depending on audience ground your explanation 

on literature, experiences from previous projects or even 

on cases from everyday life. 

- R9. Consider specific terminology that is used by em-
ployees of particular enterprise (for example, some en-

terprises have word lists with definitions of key terms). 

- R10. Use concept model in order to create shared un-

derstanding between EM stakeholders. 

The purpose of EM 

and roles of stake-

holders within it 

- R11. Make participants understand what model is. 

- R12. Clarify the role of EM practitioner who is sup-

posed to lead modeling process. 

2. Transforming 
information into 

enterprise mod-

els 

Degree of formalism 
- R13. Be consistent with chosen modeling notation 
throughout the project, even on conditions that you ad-

just formalism degree to the audience. 

- R14. Avoid being too formal on early stages of EM, 

since it can make modeling process too complex for 
other participants. 

- R15. Keep the balance between readability of model 

and functionality of it depending on the given modeling 

task and audience. 

Degree of detail 
- R16. Lift a focus if models are unnecessary detailed. 
- R17. It is usually reasonable to work with different de-

gree of detail, since often it is important to see business 

on different levels. 
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- R18. When communicating with participants it is usu-

ally reasonable to step up from the current level of detail 

and start asking WHY question instead of HOW ques-

tion. 
- R19. Define the degree of detail on initial stage of EM 

taking into consideration goals and purpose of EM pro-

ject. 

Modeling perspec-

tive 

- R20. Modeling perspectives that you will work with 

need to be defined and clarified for other stakeholders 
on the initial stage of EM. 

Change and model 

dependencies 

- R21. Use capabilities of CASE-tools that are able to 

keep track of relationship and changes between models. 

- R22. Create enterprise models directly after modeling 

sessions, so that information that you have extracted 
will not become outdated. 

Scope of the area for 

investigation 

- R23. On the initial stage of EM look at a larger area 

than on what stakeholders are describing, however, stay 

focused on identified problematic areas during further 
stages. 

 

4.2 INTERMEDIATE ENTERPRISE MODELING 

FRAMEWORK 
In order to produce the intermediate EM framework the preliminary EM frame-

work was refined with the help of the focused literature review (step 3a in Figure 2) 

and then with the help of the second round of interviews (step 3b in Figure 2).  

Table 12 Knowledge grounding that has been used for generation (G) and validation (V) of the intermediate 
EM framework 

 G V 

Internal grounding   

External grounding   

Empirical grounding   

Thus, empirical (interviews) and external theoretical (literature reviews) ground-

ings were used for generation of the intermediate framework. First, the existing 

preliminary EM framework was validated with the help of the focused literature 

review, which means external theoretical grounding was used for validation. After 

that, the empirical material was used to validate the framework and add new con-

structs to it, which means that empirical grounding was used for validation. Inter-

nal grounding in terms of conceptualization of the findings was also used during 

the generation and validation of the framework. 

According to the description presented in Chapter 2, the intermediate EM frame-

work was generated on the basis of the preliminary one. The intermediate EM 

framework contains a set of challenges and recommendations for all three EM ac-

tivities: (1) extracting information about the enterprise – section 4.2.1, (2) trans-

forming information into enterprise models – section 4.2.2, and using enterprise 

models – section 4.2.3. Challenges related to the first two activities for the most 
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part overlap with the ones in the preliminary EM framework, as the interview re-

spondents have recognized most of the challenges from the preliminary EM frame-

work presented for their validation. However, in some cases challenges have been 

modified in terms of naming and wording according to the respondents’ sugges-

tions. For each challenge a number of recommendations are also presented. Rec-

ommendations from the preliminary EM framework have been modified based on 

the interviews, i.e. some recommendations have been reformulated, and others 

have been added. Selected statements of interview respondents were considered to 

generate and refine EM challenges. The combination of challenges and recommen-

dations, i.e. the intermediate EM framework, is presented below. 

4.2.1 CHALLENGES RELATED TO EXTRACTING INFOR-

MATION ABOUT THE ENTERPRISE 

This section presents challenges that EM practitioners face while obtaining infor-

mation about the enterprise during EM workshops and other information captur-

ing activities. After an explanation of challenges recommendations for dealing with 

them are presented. 

Obtaining reliable information 

This challenge is related to the fact that it is usually quite problematic to get infor-

mation that is really relevant for solving a problem at hand. According to the re-

spondents, EM practitioners often need to be very persistent while communicating 

with workshop participants in order to get their knowledge about the enterprise. 

Interviews also brought forward a problem with fuzziness in respect to the pieces 

of information received, due to “blank spots” that the participants do not know 

about or due to inaccuracies in the information that they provide. One dimension 

of this is the subjectification of information with the information being valid from 

a local or isolated individual perspective, but not from a shared inter-subjective 

perspective. 

“It is difficult to separate facts from opinions.” (Respondent 2-4) 

These issues pose a challenge for EM, as enterprise models should be based on ac-

curate and complete information. An even more challenging issue is the objective 

to obtain a non-contradictory view on enterprise functioning shared among the par-

ticipants. 

Recommendations: 

- R1. Capture what stakeholders know for sure, not what they believe is 

true. Cross-check with available company documentation regarding the 

subject matter, but be aware that corporate documents themselves may 

not be entirely valid. 

- R2. Put together a group of participants for the modeling sessions with 

relevant knowledge and suitable social skills. 

- R3. Make sure that the key stakeholders are involved. Stakeholder dia-

gram can be helpful. 
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Dealing with group dynamics and human behavior 

Another challenge is that EM practitioners have to deal with people who behave 

differently, and who have different inter-personal skills. These aspects must be con-

sidered and handled by the EM practitioner in order to coordinate the modeling 

sessions efficiently. Group dynamics and human behavior are competence areas not 

directly related to EM but part of what the EM practitioner needs to be capable to 

manage. As soon people with relevant knowledge are involved in modeling sessions, 

the EM practitioner needs to make sure that all participants contribute to the EM 

sessions with their domain knowledge. This can be tricky in some cases, for exam-

ple, when people are involved in EM sessions together with their managers. 

“If managers are attending modeling sessions then you should treat them in a spe-

cial way to make other participants express their true opinions about things. Also 

if someone has dominant personality then you should treat them differently in or-

der to get the best possible contribution from all participants.” (Respondent 2-4) 

This is also an area where enterprise models and methods have significant deficien-

cies when it comes to “common sense” and useful recommendations. 

Recommendations: 

- R4. Make sure all modeling session participants are involved and com-

mitted to the results. 

- R5. Make sure the modeling sessions are attended by participants who 

can contribute to the modeling purpose. 

- R6. Work with the participants as a group taking into account their dif-

ferent personalities. 

- R7. Avoid working with too large groups, 4 - 8 participants per session are 

recommended. 

- R8. Make sure that you are solving the right task that is given by the right 

people. Root-cause analysis can be helpful. 

Creating shared language and terminology 

During an EM project stakeholders usually have different backgrounds and conse-

quently different understandings of various concepts and their relations. This can 

lead to problems during EM sessions when stakeholders use different terms to ad-

dress the same phenomenon or the same terms when talking about different phe-

nomena. In addition, employees can use some unique terminology with which the 

EM practitioner is not familiar, so there is a need to learn and adapt rapidly. All 

these factors lead to the need to create a shared terminology and a common under-

standing between the EM practitioner and the stakeholders in order to create a solid 

ground for efficient communication. 

“Day by day we stumble on the fact that we have different perceptions of termi-

nology. What is a customer? What is a product? If there is a word list available 

for a modeled enterprise then use it to answer such questions!” (Respondent 2-4) 

A shared terminology or business language is vital along three dimensions, 1) dur-

ing the specific modeling sessions, 2) within the enterprise as a whole, and 3) in the 
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produced models. Often the vocabulary within an enterprise differs, and even when 

the vocabulary is the same people have different perceptions about the meaning of 

a concept. This issue can be managed through concept modeling at the beginning 

of a project. 

“It is good to start with concept modeling, as it can help you to settle the language 

for the group of participants.” (Respondent 2-4) 

Perhaps the most important part of this process is to a reach rational mutual agree-

ments in the specific situation in order to establish a common ground for the mod-

eling work. In this context the aim ought to be to create a common understanding 

that is “good enough” given the situation and the purposes at hand. 

Recommendations: 

- R9. Make sure all modeling participants have clear understanding of the 

key concepts used throughout the EM project. Concept modeling in the 

beginning of modeling can be helpful. 

- R10. In case certain concepts require special attention, it is helpful to use 

explanations from literature, previous projects, or even examples from 

everyday operations. 

- R11. Consider specific terminology that is used by employees in the enter-

prise. Use an enterprise word list or “enterprise glossary” with definitions 

of key concepts if available, otherwise create it. 

Explanation of the purpose of EM and the roles of  involved  

stakeholders 

One challenging issue of EM projects is to make project stakeholders understand 

the essence of EM as such, since they are usually not familiar with the idea and 

potentials of EM. 

“It was hard to make people understand why we use models at all! If you do not 

have this clarified then you will never get to the rest.” (Respondent 2-3) 

Clarification of EM might include different aspects like general explanation of pur-

poses and goals of the EM project, description of roles and responsibilities that 

stakeholders (including the role of EM practitioner) have during EM, and explana-

tions of key capabilities of the enterprise. Most of the respondents assert that peo-

ple quite often do not understand what a model is and do not appreciate the illus-

trative and semantic power of a model. 

Recommendations: 

- R12. Make participants understand what a model is, explain limitations 

and strengths of using models. 

- R13. Clarify the different rules during modeling sessions and the roles of 

participants involved, including the leading role of EM practitioner. 

- R14. Express the expectations from the EM project and each modeling 

session in a clear way. 
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4.2.2 CHALLENGES RELATED TO TRANSFORMING INFOR-

MATION INTO ENTERPRISE MODELS 

Transforming information about the enterprise into models is a process of model 

creation using different tools, for example, plastic sheets, post-it-notes, white-

boards and/or computerized tools. Models are created during modeling sessions 

together with the modeling sessions participants until a common agreement is 

achieved. Challenges and corresponding recommendations for this activity are pre-

sented below. 

Dealing with degree of formalism 

The notation of enterprise models can vary in formalism from formal machine in-

terpretable languages to informal models (as for example “rich pictures”). On one 

hand, it is preferable to conform to formal notational rules in the models, since this 

would make it easier to reuse enterprise models in other EM projects. 

“Being consistent and formal with modeling notation is very important, since cre-

ated enterprise models then can be used in the long-run, in future projects.”  

(Respondent 2-3) 

However, formal notation can also impede the modeling process as some partici-

pants might become overloaded by describing the enterprise in a way that is unfa-

miliar to them. 

“Too formal modeling notation that is difficult to understand can hinder modeling 

progress, since the energy of participants will be consumed by understanding the 

models instead of contributing with their knowledge.” (Respondent 2-2) 

“Be careful with following your modeling method “by the book” instead of adjust-

ing it to the situation. You can skip one or several steps in order to become more 

practical and flexible.” (Respondent 2-1) 

Opinions regarding the degree of formalism vary. Deciding upon the right level of 

formalism will be a challenging task for the EM practitioner to handle. The actual 

modeling situation quite often also calls for different degrees of formalism in dif-

ferent models. In this case another challenge emerges in terms of how to maintain 

the alignment between models that have different degree of formalism. 

Recommendations: 

- R15. Be consistent with chosen modeling notation throughout the project 

and conditions for adjustment of the degree of formalism. 

- R16. Avoid being too formal in early stages of EM, since it can make the 

modeling process too complex for the participants. 

- R17. Keep a balance between readability and functionality of the models 

given the specific modeling task and audience. Decomposing complex parts 

of models can be helpful. 

Dealing with degree of detail 

Models vary in the level of detail they provide. From one point of view it might be 

beneficial to describe an enterprise with a high degree of detail to allow seeing as 
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many elements and relations as possible. This should not be an end in itself, as it 

decreases the readability of enterprise models. 

“Sometimes models become too large, so in order to get good visualization of 

things you need to simplify a lot.” (Respondent 2-4) 

“If you need to have a detailed view on only one sub-process then you should not 

add details to the whole process model! We tend to detail too much, which some-

times just makes us busy.” (Respondent 2-2) 

“We are often wasting time if we dig into details that are not required. Discussions 

on unnecessary details should be stopped!” (Respondent 2-4) 

The goal of a modeling session is to reach a level that is “detailed enough” for the 

specific situation. The degree of detail is usually dependent on two things, 1) what 

is being communicated, and 2) the audience. Respondents stated that it is often 

hard to guide modeling session participants to a suitable level of detail in their dis-

cussions. The main reason for this is that participants often provide too many de-

tails to describe things that they consider important. Thus, such situations require 

that EM practitioners formulate rational and mutual agreements with the domain 

experts about suitable levels of detail in the models. 

Recommendations: 

- R18. It is reasonable to work with different degrees of detail, since it is often 

important to see businesses at different levels of abstractions. 

- R19. Raise the level of abstraction if the models are too detailed. This can 

be done through stepping up from current level of detail and start asking 

WHY questions instead of HOW questions. 

- R20. Define a suitable degree of detail in the initial stage of the EM session 

taking into account the goals and purpose of the project. 

Selecting modeling perspectives 

Selecting modeling perspectives involves deciding on a suitable points of view (focal 

areas) for the actual EM situation. In addition to choosing such perspectives, this 

also includes selection and tailoring of suitable EM method(s). Enterprise models 

can represent different focal areas of enterprises, which make them indispensable 

in dealing with the requirements of different stakeholders.  

However, it can also be problematic to understand the consequences of adopting 

certain perspectives on one layer of modeling when models need to be aligned both 

within the specific layer and between different layers. Therefore it might be not easy 

to see how certain perspectives (focal areas) on one layer will affect models on other 

layers or within a certain layer. 

“Some methodologies are fine to make changes in interconnected focal areas, but 

some are not that flexible.” (Respondent 2-1) 

In addition, it can be hard for EM practitioners to explain to the involved partici-

pants the difference between different perspectives within a project and the differ-

ence between AS-IS and TO-BE in the representation of the models. 
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Recommendations: 

- R21. Modeling perspectives need to be defined and clarified for involved 

stakeholders on the initial stage of EM. 

- R22. Simple examples illustrating required perspectives (focal areas) and 

clarifying difference between AS-IS and TO-BE perspectives can be helpful. 

Dealing with change and model dependencies 

This challenge is related to the reality that EM is usually undertaken in a constantly 

changing environment, creating the need to keep track of changes and updates to 

the models. During multilayered EM it can be quite challenging to keep track of 

how models influence models on other layers or within the same layer and it be-

comes even more challenging when there are different versions of the models. Some 

tools have partially automatic mechanisms for this purpose and the respondents 

suggested that these issues can be handled by using the capabilities of existing 

CASE tools. 

“If you have a good tool like [tool A], you can work with all models that you have 

loaded and see how models are related to each other.” (Respondent 2-2) 

It is even more beneficial if the perspectives that are supported by the tool are spec-

ified through some kind of meta-model or ontology; unfortunately such a feature is 

absent from many of the existing tools. These technical deficiencies for dealing with 

the problem of model dependencies and model versioning are an inhibitor to suc-

cess with BITA. 

Recommendations: 

- R23. Capabilities of CASE-tools can be used to keep track of relationship 

and changes between models. 

- R24. As modeling progresses document enterprise models, so that the ex-

tracted information does not become outdated. It is important though that 

models are of sufficient quality and stakeholders have agreed on models 

versions as they evolve. 

Defining the scope for the investigation 

Scoping the area of investigation needs to satisfy two, sometimes conflicting, crite-

ria. From one point of view it is important to have a rather broad overview of the 

enterprise, since this can provide a comprehensive view of all actors, actions, and 

cause-effect relationships in the enterprise. From another point of view there is also 

a need to stay focused and to delimit the area of investigation in order to be efficient. 

“In some cases you retrieve a lot of information, but you are not really focused on 

what information you need. If you do not know what question you are asking then 

you will not get the fundamental work done.” (Respondent 2-3) 

It is usually recommended to find a balanced mix between delimitation and focus, 

and to remember that there is also a need for the broad view (so called “helicopter 

view”). This broad view is needed in order to understand and to put details into 

context, whilst the detailed view is needed in order to represent knowledge specific 
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enough to satisfy the project goals. A problem with the broad view is that the EM 

practitioners can end up analyzing enormous amount of information instead of fo-

cusing on the most problematic areas. 

Recommendations: 

- R25. In the initial stage EM ought to address a larger area than the stake-

holders are describing to identify the most problematic areas. Root-cause 

analysis can be helpful as a means of scoping the investigation. 

4.2.3 CHALLENGES RELATED TO USING ENTERPRISE MOD-

ELS 

Challenges related to the third EM activity, the usage of enterprise models, have 

been classified according to the purposes behind the EM initiative. The interviewed 

respondents have validated the purposes for using enterprise models presented by 

Persson and Stirna (2001): (1) using enterprise models for developing the business 

(developing business vision or strategy; redesigning business operations; develop-

ing supporting IS) (2) using enterprise models to ensure the quality of the business 

(sharing knowledge about the business; supporting decision making). Table 13 pre-

sents the purposes of using EM and challenges that are specific for each of them. 

Table 13 EM challenges related to using EM, based on intentions behind EM efforts  

General 
Purpose 

For developing the business To ensure the quality of the 
business 

Specific 
purpose 

developing 
business vi-

sion or strat-
egy 

designing or 
redesigning 
business op-

erations 

developing 
supporting IS 

sharing 
knowledge 
about the 
business 

supporting 
decision 
making 

 
Challenge 

1. In time discussion of technical solutions  

2. Reuse of enterprise models 

3. Dealing with diverse stakeholders backgrounds, knowledge and interpretations 

4. Presenting relevant information in an understandable way 

In the table there is one challenge – in time discussion of technical solutions – that 

relates only to enterprise model usage for developing the business. This challenge 

itself is not specific to the other EM intentions, as it is mostly related to the situa-

tions where specific IS/IT solutions should be implemented. Other challenges are 

relevant for both groups of EM intentions. Each of the challenges is presented be-

low together with the corresponding recommendations. 

In time discussion of technical solutions 

During EM there is a tendency to involve technical people in the discussion process 

quite early, which can divert the discussions and create a risk of getting stuck in 

implementation details instead of discussing alternative solutions. The respond-

ents highlight the inclination of IT specialists to take over the analysis as soon as 

they get involved in the modeling sessions. That is why it is important to not let 

technical specialists dominate the modeling sessions. 
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“In many cases IT representatives want to take over the analysis too early. First 

experts from operations should make models explaining how operations are run-

ning (process models, concept model, etc.). If that is ready, then we start the dia-

logue with IT representatives.” (Respondent 2-2) 

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

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

make people 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 have shown that EM practitioners recommend to 

start the modeling efforts with a smaller group with strong domain knowledge that 

can identify key areas for continuing work. The analysis also shows that it is recom-

mended that people with technical domain knowledge (IT experts) should not be 

involved until the key areas and problematic issues have been identified. Then the 

EM effort can move on and focus on HOW to deal with these key areas, which then 

could initiate the involvement of IT experts. 

“Experts in operations should create models about how operations are running. 

When we are done with that we can involve IT representatives in the dialogue.” 

(Respondent 2-2) 

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

and have good quality. This is the best basis that you could have in order to set 

demands for the IT.” (Respondent 2-2) 

Recommendations: 

- R26. Start modeling with a group of participants who have strong domain 

knowledge of problematic areas. 

- R27. 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 created. 

Reuse of enterprise models 

This challenge is related to the fact that enterprise models are mainly only used 

once for a specific purpose and for the project for which they were created. This is 

highly inefficient but unfortunately, in many cases, a common practice. 

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

incomplete, since they were aimed to be used for developing one particular IT sys-

tem.” (Respondent 2-4) 

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

over time. One way to deal with this could be to appoint someone responsible for 

model maintenance and reuse through the use of model repositories. The respond-

ents have emphasized the importance of repositories to store and maintain enter-

prise models. Enterprise models maintenance is an important task due to the dy-

namic nature of today’s business environment, especially if the enterprise is cap-

tured and described in models that represent different parts and states of the en-

terprise. The reuse of enterprise models from previous modeling projects can be 
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facilitated by the adoption of a restricted set of notation rules for modeling, cover-

ing methods and tools. 

“Explain to people what is the value of models maintenance!” (Respondent 2-4) 

“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) 

Recommendations: 

- R28. Make sure the existing models are maintained in a repository and that 

they are kept up to date. 

- R29. 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 and abilities of people from administration 

differ from those of staff working in operations. This means that a separate group 

of stakeholders may have significantly different interpretations of the situation fac-

ing the enterprise. Creating mutual agreements about different enterprise aspects 

is therefore crucial during any EM effort. This means that an EM practitioner has 

to consider the varied backgrounds of involved stakeholders and to negotiate be-

tween people in order to create mutual agreements about different enterprise as-

pects. 

“If you have a workshop with people with different backgrounds - financial per-

sons, engineers, HR department, operations, product development - they are look-

ing at reality differently. They often have different solutions depending on their 

preferences, backgrounds and knowledge.” (Respondent 2-1) 

“One very important thing is to have a common understanding of the vision, to 

really interpret it in the same way and have the same understanding of what the 

vision is about.” (Respondent 2-1) 

Diverse backgrounds and interpretations among stakeholders might impact EM 

and this can be an obstacle for using models for any purpose. It is crucial to have a 

mutual understanding about the meaning of different models before analyzing or 

implementing them. To deal with this diversity it is therefore suggested to explain 

what the models really represent in the enterprise. It can also be useful to start with 

a brief explanation of the adopted modeling notation and/or method to get every-

one on the same page. However, the respondents have emphasized that at this 

stage, of using enterprise models (both for developing the business and for ensuring 

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 mix 

them together you have to do a "warm-up" – a short method introduction, so that 

all know how to understand the models.” (Respondent 2-2) 



CHAPTER 4  RESULTS 

 

65 

Recommendations: 

- R30. Provide the participants with a brief reminder of the purpose of the 

models being presented and with a summary of the notation. 

- R31. When using models as a basis for explanation and discussions, the di-

verse backgrounds and knowledge of the involved stakeholders should be 

considered and consolidated. 

Presenting relevant information in an understandable way 

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

practitioners to represent and deliver relevant information to stakeholders and to 

decision makers in a clear and understandable way. This can be challenging due to 

the diversity of stakeholders backgrounds and requires that EM practitioners have 

relevant pedagogical and communication abilities. 

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

(Respondent 2-1) 

“We are more likely to make decisions to act if we have clear understanding about 

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

The interviews have shown that enterprise models are often used for decision mak-

ing. One suggestion in this context is to use illustrative models of satisfactory qual-

ity. It was also suggested by the respondents to use models as a foundation for ex-

planation. The main reason for this is that models have greater explanatory power 

than ordinary textual and verbal descriptions. However, textual and verbal expla-

nations are still important, since models themselves also need to be explained. One 

thing to keep in mind is to situate the explanations when presenting the models to 

the stakeholders. 

“Good visualizations might work as a self-playing piano, since you will not need 

to give instructions – people can act by themselves if they have clear directions 

(regarding how to implement models).” (Respondent 2-1) 

“Use their language and talk their talk! Try to see, feel and understand their per-

spectives of the company and 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) 

Recommendations: 

- R32. Take benefit from the power of a good visualization when using mod-

els for different purposes. 

- R33. Make sure that the targeted audience can understand the models. 
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4.2.4 PROPOSED CHALLENGES AND RECOMMENDATIONS –  

INTERMEDIATE ENTERPRISE MODELING FRAMEWORK 

Table 14 summarizes the overview of EM challenges and corresponding recommen-

dations for the three activities of EM. 

Table 14 Intermediate EM framework 

EM activity Challenges Recommendations 

Extracting infor-

mation about an en-

terprise 

1.1 Obtaining relia-

ble information 

- R1. Capture what stakeholders know for sure, not 

what they believe is true. Check available company 

documentation regarding subject matter.  

- R2. Build group of participants for modeling ses-
sion from people with relevant knowledge and suit-

able social skills. 

- R3. Make sure that the key stakeholders are in-

volved. Stakeholder diagram can be helpful. 

1.2 Dealing with 
group dynamics and 

human behavior 

- R4. Make sure all modeling session participants 
are involved and committed to the results. 

- R5. Make sure participants who can contribute to 

the modeling purpose attend the modeling sessions. 

- R6. Work with the participants as a group taking 
into account their different personalities. 

- R7. Avoid working with too large groups, 4 - 8 par-

ticipants per session are recommended. 

- R8. Make sure that you are solving the right task 
that is given by the right people. Root-cause analy-

sis can be helpful. 

1.3 Creating shared 

language and termi-
nology 

- R9. Make sure all modeling participants have clear 

understanding of the key concepts used throughout 
the EM project. Concept modeling in the beginning 

of modeling can be helpful. 

- R10. In case certain concepts require special atten-

tion, it is helpful to use explanations from literature, 
previous projects, or even examples from everyday 

operations. 

- R11. Consider specific terminology that is used by 

employees in the enterprise. Use an enterprise word 
list or “enterprise glossary” with definitions of key 

concepts if available, otherwise try to create it. 

1.4 Explanation of 

the purpose of EM 

and the roles of in-
volved stakeholders 

- R12. Make participants understand what model is, 

explain limitations and strengths of using models. 

- R13. Clarify the rules that are valid during model-
ing sessions and roles of participants involved, in-

cluding the leading role of EM practitioner. 

- R14. Express your expectations from EM project 

and each modeling session clearly. 

Transforming infor-

mation into enter-

prise models 

2.1 Dealing with de-

gree of formalism 

- R15. Be consistent with chosen modeling notation 

throughout the project and conditions for adjust-

ment of the degree of formalism. 

- R16. Avoid being too formal in early stages of EM, 
since it can make modeling process too complex for 

the participants. 

- R17. Keep a balance between readability and func-

tionality of the models given the specific modeling 
task and audience. Decomposing complex parts of 

models can be helpful. 
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2.2 Dealing with de-

gree of detail 

- R18. It is reasonable to work with different degrees 

of detail, since it is often important to see busi-

nesses at different levels of abstractions. 

- R19. Raise the level of abstraction if the models are 
too detailed. This can be done through stepping up 

from current level of detail and start asking WHY 

questions instead of HOW questions. 

- R20. Define a suitable degree of detail in the initial 
stage of the EM session taking into account the 

goals and purpose of the project. 

2.3 Selecting model-

ing perspectives 

- R21. Modeling perspectives need to be defined and 

clarified for involved stakeholders on the initial 

stage of EM. 
- R22. Simple examples illustrating required per-

spectives (focal areas) and clarifying difference be-

tween AS-IS and TO-BE perspectives can be help-

ful. 

2.4. Dealing with 
change and model 

dependencies 

- R23. Capabilities of CASE-tools can be used to 
keep track of relationship and changes between 

models. 

- R24. As modeling progresses document enterprise 

models, so that the extracted information does not 
become outdated. It is important though that mod-

els are of sufficient quality and stakeholders have 

agreed on models versions as they evolve. 

2.5. Defining the 
scope for the investi-

gation 

- R25. In the initial stage EM ought to address a 
larger area than the stakeholders are describing to 

identify the most problematic areas. Root-cause 

analysis can be helpful as a means of scoping the in-

vestigation. 

Using enterprise 
models 

3.1 In time discus-
sion of technical so-

lutions 

- R26. Start modeling with a group of participants 
who have strong domain knowledge of problematic 

areas. 

- R27. 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 created. 

3.2 Reuse of enter-

prise models 

- R28. Make sure the existing models are main-

tained in a repository and that they are kept up to 
date. 

- R29. The benefit of models maintenance should be 

clarified for enterprise management. 

3.3 Dealing with di-

verse backgrounds, 
knowledge and in-

terpretations 

- R30. Provide the participants with a brief re-

minder of the purpose of the models being pre-
sented and with a summary of the notation. 

- R31. When using models as a basis for explanation 

and discussions, the diverse backgrounds and 

knowledge of the involved stakeholders should be 
considered and consolidated. 

3.4 Presenting rele-

vant information in 

an understandable 
way 

- R32. Take benefit from the power of a good visu-

alization when using models for different purposes. 

- R33. Make sure that the targeted audience can un-
derstand the models. 
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4.3 FINAL ENTERPRISE MODELING FRAME-

WORK 
The final EM framework considers all the challenges and recommendations from 

the intermediate EM framework, but structures and filters them taking into account 

the position of EM in the context of BITA. Thus, first the positioning of EM in the 

context of BITA is presented (see section 4.3.1), and then EM challenges and rec-

ommendations relevant to BITA are presented in a structured manner according to 

the generated positioning (see section 4.3.2). 

4.3.1 POSITIONING OF ENTERPRISE MODELING IN THE 

CONTEXT OF BUSINESS AND IT ALIGNMENT 

In order to position EM in the context of BITA a focused literature review (step 4 in 

Figure 2) was performed and then its findings validated with the help of interviews 

(steps 2b and 3b in Figure 2). Internal and external theoretical groundings have 

been used to generate the theory-based positioning first. Then these were validated 

with the help of internal and empirical grounding. Empirical grounding has also 

served as a source for generation of new constructs to the resulting position of EM 

in the context of BITA. 

Table 15 Knowledge grounding that has been used for generation (G) and validation (V) of the position of 
EM in the context of BITA 

 G V 

Internal grounding   

External grounding   

Empirical grounding   

The theories that influenced generation of this part of the results have been pre-

sented in section 3.1.1, 3.2 and 3.3. A special role was played by SAM (Henderson 

and Venkatraman, 1992) and by the hierarchy of EM intentions (Persson and 

Stirna, 2001). These theories served as the theoretical basis when defining the role 

of EM in the context of BITA. The description of how this was accomplished is avail-

able in 2.3.1. Thus, in this section the hierarchy of EM intentions is positioned 

within the SAM framework. As it has been mentioned earlier in 3.2.2, the benefits 

and effects of using EM are tightly connected to the intentions behind a particular 

EM initiative. Therefore an intention behind an EM effort can play different roles 

in improving different BITA perspectives (Figure 10). Descriptions of each EM in-

tention in terms of effects on one or several BITA perspectives is presented in the 

following sections and supported with relevant interview quotations.  
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Business strategy IT strategy

Business structure - 

organizational infrastructure 

and processes

IT structure - IS infrastructure 

and processes

Strategic

Integration

Strategic fit            

Functional

Integration

               Strategic fit

1.1. Ensure 

acceptance of 

business decisions

2.2. Design/

redesign business 

operations

1.2. Maintain and 

share knowledge 

about the business

AutomationLinkage

2.3. Develop 

supporting IS

2.1. Develop 

business visions 

and strategies

2.3. Develop 

supporting IS

1.2. Maintain and 

share knowledge 

about the business

2.1. Develop 

business visions 

and strategies

 

Figure 10 Positioning EM on the SAM (Henderson and Venkatraman, 1992) according to the intentions of 
EM use (Persson and Stirna, 2001) 

Using EM to ensure the quality of business operations 

Interview respondents have often used EM to ensure the quality of business opera-

tions. Two important success factors for doing this are that stakeholders under-

stand the business, and that stakeholders accept and commit to business decisions. 

Here, the role of EM is to create a multidimensional picture of the business and 

provide a common platform for communication between stakeholders. The com-

mitment of stakeholders to carry out business decisions is one of the critical success 

factors for achieving high quality business operations. 

a. Ensure acceptance of business decisions (EM intention 1.1) 

The commitment of stakeholders to carry out business decisions is one of the key 

factors for achieving high quality business operations. EM, particularly the partici-

pative approach, helps revealing and discussing different opinions about the busi-

ness, which in turn enables finding a consensus. Communication between stake-

holders that happens during EM sessions motivates stakeholders to commit and 

carry out the discussed business decisions. 

“The owner of created model should be committed to apply and realize it in the 

business.” (Respondent 2-1) 

The enterprise models created serve as documented instructions for further imple-

mentation, which enables strategic fit on the business side, as it allows to improve 

the way business coherently operates with existing business strategy. 
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b. Maintain and share knowledge about the business (EM inten-

tion 1.2) 

Keeping employees informed about how business is carried out and about existing 

business vision and strategies is an important step to ensure the quality of the busi-

ness. It has great importance for enterprise employees, who need to get clear un-

derstanding about the way business works, the types of infrastructure that exists to 

support it, and the vision and strategies that determine it. 

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

ating models together during particularly EM workshops, is an excellent way to 

do that!” (Respondent 2-4) 

Therefore, using EM for maintaining and sharing knowledge about the business can 

contribute to BITA from two perspectives – it facilitates strategic fit on the business 

side (the alignment of business strategy and business structure) and functional in-

tegration (the alignment of business and IT structures) (see Figure 10). 

Using EM to develop the business 

Interviews revealed that business development is one of the most common pur-

poses that EM is used for. Business development often requires dealing with busi-

ness change, for example, change that is required to achieve the visions and objec-

tives of an enterprise. Developing the business can entail one or several of the fol-

lowing intentions. 

a. Developing business visions and strategies (EM intention 2.1) 

Using EM for development of business vision and strategies potentially enables 

strategic integration, i.e. the alignment of business and IT strategy, since in this 

case EM is used as a tool for clarification and documentation of 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 strate-

gies. 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. A similar effect for strategic fit on IT 

side could not be indicated from interview data, though. 

“Good visualization (a model) of business vision and strategy might work as a 

self-playing piano, since there will be no need for instructions for making people 

follow these vision and strategy in day-to-day operations.” (Respondent 2-1) 

b. Redesigning business operations (EM intention 2.2) 

Sometimes organizations decide to reorient their business processes, which implies 

restructuring or redesigning business operations. For this purpose a number of 

business process models are usually created and used. In addition, existing vision 

and business strategy should be actively consulted. 
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“Often company would like to pick up some opportunities on the market. In some 

cases the board should make a decision if the company should enter another mar-

ket. In other cases – the board should decide if the company should start produc-

ing another type of products. In both cases we start EM by going through the vi-

sion and strategy. Based on that it is possible to set goals for new things.” (Re-

spondent 2-2) 

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

ment of business strategy and business structure. 

c. Developing the supporting IS (EM intention 2.3) 

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

illustration of the AS-IS state of the business, possibly including a description of the 

business processes. In other words, EM provides a clear picture on how the busi-

ness operates, which then serves as a basis for developing 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 pro-

cesses. Based on it I can see possible business use cases.” (Respondent 2-3) 

“You need to visualize IS – 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 from creating process models. After that we add a resource layer, where 

we can indicate the main areas for setting demands on new IS.” (Respondent 2-2) 

“Mostly you use enterprise models to show smarter ways of working that enter-

prise can realize. Often implementation of 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). The interviews did not clearly reveal an applicability of 

EM for cross-functional alignment of IT strategy with business structure or busi-

ness strategy with IT structure though. 

Use EM as a problem-solving tool 

EM can also be helpful for capturing, delimiting, and analyzing some problematic 

situation, which then provides a ground for deciding on a required problem solving 

action. Problematic situations can include, for example, a flaw in enterprise opera-

tions or inefficient distribution of roles and responsibilities among the staff. In such 

cases EM is mostly used as a communication tool. Enterprise models are used for 

documenting the problem at hand and not meant to be used for further develop-

ment work. 

“In many cases the problems that company has in operations are in fact symp-

toms, so it is first required to identify the root of the problems.” (Respondent 2-2) 

This scenario often ends up with one of the scenarios described above (using EM to 

ensure the quality of business operation or using EM to develop the business). This 

scenario of using EM does not directly influence BITA. 
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“EM workshops is an excellent way of sharing knowledge about business and the 

way it operates. But if knowledge sharing is the only purpose of using EM then it 

is quite an expensive way go!” (Respondent 2-4) 

An overview of the performed positioning 

The positioning of EM intentions in the chosen alignment framework indicates that 

EM can facilitate BITA in a number of ways. First, when EM is applied for develop-

ing business vision and strategies, it allows aligning business strategy with IT strat-

egy, enabling strategic integration. Secondly, using EM for developing supportive 

IS allows the alignment of IT strategy with the underlying IT structure, i.e. IS infra-

structure and processes. Thus, EM facilitates the strategic fit on the IT side. Third, 

the alignment of business and IT structures (organizational and IS infrastructures 

and processes) can be facilitated by applying EM for developing IS, as it helps to 

develop IS according to particular requirements from the business side, or when 

using EM for maintaining or sharing knowledge about the business, as it provides 

a common ground for the dialogue between the business and IT sides. Therefore 

EM can facilitate functional integration. Also, EM can facilitate the alignment of 

business strategy and business structure, i.e. the way business actually operates.  

In case of EM being used for redesigning business operations, it is possible to define 

the way the business should work together with the existing business strategy. Ad-

ditionally, a clearly modeled and documented business strategy is easier to follow 

in practice by enterprise employees than one undiscussed. Using EM to ensure ac-

ceptance of business decisions is a way to make people committed to the business 

decisions, which in turn helps to realize strategical decisions in practice. Using EM 

as a tool for creating shared knowledge and understanding, as enterprise models 

can serve as a compact source for articulating business strategy, can also facilitate 

realizing business strategy. Thus, EM enables strategic fit on the business side in a 

number of ways. However, the generated positioning does not show if EM can fa-

cilitate alignment of business strategy with IT structure (automation), and align-

ment of IT strategy with business structure (linkage). 

4.3.2 ENTERPRISE MODELING INTENTIONS, CHALLENGES 

AND RECOMMENDATIONS FOR THE BUSINESS AND IT 

ALIGNMENT PERSPECTIVES 

To produce such components of the final EM framework as EM intentions, chal-

lenges and recommendations, the intermediate EM framework has been conceptu-

ally structured according to the position of EM in the context of BITA. This concep-

tual positioning has been supported by internal grounding – both for generation 

and validation.  

Table 16 Knowledge grounding that has been used for generation (G) and validation (V) of the final EM 
framework 

 G V 

Internal grounding   

External grounding   

Empirical grounding   
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After generating the intermediate EM framework with its EM challenges and rec-

ommendations (section 4.2) and EM positioned in the context of BITA (section 

4.3.1), it was possible to conceptually refine the set of identified EM challenges and 

recommendations taking into account the presented positioning of EM within 

BITA.  

In other words, knowing EM challenges and recommendations that are specific for 

various EM intentions from the intermediate EM framework (Table 13), and EM 

intentions that support certain BITA perspectives (Figure 10), it was possible to re-

late some of the EM challenges and recommendations to the alignment perspec-

tives. This conceptual refinement resulted in the final EM framework that is pre-

sented in Figure 11 below.  

                    Strategic fit

Business strategy IT strategy

Business structure - 

organizational 

infrastructure and 

processes

IT structure - IS 

infrastructure and 

processes

Strategic fit                   

Functional
Integration

AutomationLinkage

Challenges

Recommendations

Table 18
EM intentions: 2.3. 

Develop supporting IS

Table 20
EM intentions: 1.2. Maintain 
and share knowledge about 
the business; 2.3. Develop 

supporting IS

Table 17
EM intentions: 1.1. Ensure 

acceptance of business 
decisions; 1.2. Maintain and 
share knowledge about the 

business; 2.1. Develop 
business visions and 

strategies; 2.2. Design/
redesign business 

operations 

Strategic
Integration

Table 19
EM intentions: 2.1. Develop 

business visions and 

strategies

Challenges

Recommendations

Challenges

Recommendations

Challenges

Recommendations

 

Figure 11 The final EM framework 

The main connective role in the refinement was played by the EM challenges iden-

tified for various EM intentions (Table 13), which was presented in the intermediate 

EM framework (section 4.2)  for the third EM activity: (3) using enterprise models. 

Challenges related to the other two EM activities, i.e. (1) extracting information 

about enterprise and (2) transforming information into enterprise models, have not 

been placed on the final EM framework, since the explicit connections of these chal-

lenges to the intentions of using EM has not been identified. 
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Figure 11 presents the overview of the refined framework, whereas the details are 

available in Table 17, Table 18, Table 19 and Table 20 where the different alignment 

perspectives are described. The alignment perspectives that are described below 

are: strategic integration, strategic fit on business side, strategic fit on IT side and 

functional integration.  

Alignment perspectives that are not included are linkage and automation, as the 

positioning of EM intentions within the SAM perspective did not identify a connec-

tion between EM intentions with neither of these two (see section 4.3.1). Each align-

ment perspectives is described with a number of EM challenges that are specific to 

it. Specified challenges are numbered according to the numbering used in Table 14. 

To deal with the specified EM challenges the recommendations from Table 14 are 

applicable. 

Table 17 EM intentions and challenges specific for strategic fit on business side 

Strategic fit on business side 

EM intentions Relevant EM challenges 

1.1 Ensure acceptance of busi-

ness decisions 

3.1 In time discussion of technical solutions 
3.2 Reuse of enterprise models 
3.3 Dealing with diverse backgrounds, knowledge and interpre-
tations 
3.4 Presenting relevant information in an understandable way 

1.2 Maintain and share 

knowledge about the business 

2.1 Develop business visions 
and strategies 

3.2 Reuse of enterprise models 
3.3 Dealing with diverse backgrounds, knowledge and interpre-
tations 
3.4 Presenting relevant information in an understandable way 2.2 Design/redesign business 

operations 

 

Table 18 EM intentions and challenges specific for strategic fit on IT side 

Strategic fit on IT side 

2.3 Develop supporting IS 3.2 Reuse of enterprise models 
3.3 Dealing with diverse backgrounds, knowledge and interpre-
tations 
3.4 Presenting relevant information in an understandable way 

 

Table 19 EM intentions and challenges specific for strategic integration 

Strategic integration 

2.1 Develop business visions 

and strategies 

3.2 Reuse of enterprise models 
3.3 Dealing with diverse backgrounds, knowledge and interpre-
tations 
3.4 Presenting relevant information in an understandable way 
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Table 20 EM intentions and challenges specific for functional integration 

Functional integration 

1.2 Maintain and share 

knowledge about the business 

3.1 In time discussion of technical solutions 
3.2 Reuse of enterprise models 
3.3 Dealing with diverse backgrounds, knowledge and interpre-
tations 
3.4 Presenting relevant information in an understandable way 

2.3 Develop supporting IS 3.2 Reuse of enterprise models 
3.3 Dealing with diverse backgrounds, knowledge and interpre-
tations 
3.4 Presenting relevant information in an understandable way 

 

4.4 SUMMARY OF THE CHAPTER 
This chapter presented the results of the study. The results were created using the-

oretical, empirical and conceptualization work that the research process of this 

study included. The main results are different versions of the EM framework – the 

preliminary, the intermediate and the final. All three versions of the framework rely 

upon three basic EM activities – (1) extracting information about the enterprise, (2) 

transforming information into enterprise models and (3) using enterprise models. 

These three versions of the EM framework evolved iteratively, as every new version 

has been grounded on the previous one. The preliminary version of the EM frame-

work identified four challenges when it comes to extracting information about the 

enterprise, and five challenges for transforming the information into enterprise 

models. The intermediate version of the EM framework identified yet another four 

challenges when it comes to using created enterprise models for with various inten-

tions. The final framework contains EM challenges and recommendations that are 

specific for alignment perspectives of SAM – strategic fit on IT side, strategic fit on 

business side, strategic integration and functional integration. EM was positioned 

in the BITA context by placing different EM intentions in the frame of SAM. For 

example, using EM to develop a supporting IS can facilitate alignment within stra-

tegic fit on IT side and functional integration. After that it was possible to identify 

EM challenges and recommendations that are specific for various EM intentions to 

the alignment perspectives. For example, for the strategic fit on IT side it was pos-

sible to indicate three challenges: reuse of enterprise models, dealing with diverse 

backgrounds, knowledge and interpretations, presenting relevant information in 

an understandable way. 
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CHAPTER 5  

DISCUSSION AND FUTURE WORK 

This chapter discusses the results and introduce some potential aspects of future 

work. First a reflection regarding the way research questions have been answered 

is presented. After that the knowledge contributions that this study generated are 

discussed from both an academic and a practical point of view. Then the applied 

research process including the chosen research methods is discussed. Finally, sev-

eral aspects of future work are presented. 

 

In the broad sense, this thesis investigated the role of EM in the context of BITA. 

To position EM in the context of BITA, the Strategic Alignment Model was used as 

a frame. The positioning was done considering the intentions of EM use, since the 

effect of EM is highly dependent on the purpose behind a particular EM effort. The 

resulting positioning suggests that EM can facilitate BITA in a number of ways. 

Particularly, it contributes to strategic alignment and functional integration, and 

what is more it facilitates 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 thesis identified challenges that EM practitioners face when 

using EM for BITA and suggested recommendations to deal with these challenges. 

Together these results are presented as the framework with a set of conceptually 

structured EM challenges and recommendations that are specific for different 

alignment perspectives. The framework provides a detailed view on the implication 

of EM in the light of various alignment perspectives, which has not been described 

in a structured manner in the literature so far. 

In order to connect EM challenges and recommendations to alignment perspectives 

the hierarchy of EM intentions was used. In order to generate EM challenges and 

recommendations for the final EM framework two versions of the framework have 

been generated first: the preliminary EM framework and the intermediate EM 

framework. These frameworks consisted of EM challenges and recommendations 

that were structured according to three activities: (1) extracting the information 

that is related to enterprise operations, (2) transforming the information into mod-

els, and (3) using enterprise models for certain purposes. Challenges for all three 

activities have been identified in the intermediate EM framework. 
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The first activity included such challenges as: obtaining reliable information, deal-

ing with group dynamic and human behavior, creating shared language and termi-

nology, explaining the purpose of EM and the roles of stakeholders within it. The 

second group of challenges involved: dealing with degree of formalism, dealing with 

degree of detail, selecting modeling perspective, dealing with change and model de-

pendencies, and defining the scope for the investigation. The third group included 

such challenges as: in time discussion of technical solutions, reuse of enterprise 

models, dealing with diverse backgrounds and knowledge of involved stakeholders 

leading to a diversity in interpretations, and presenting relevant information for 

decision makers in understandable way.  

The final EM framework includes only a part of these challenges – those that ap-

peared to have a relation to certain alignment perspectives. However, the prelimi-

nary EM framework and the intermediate EM framework served as an important 

step towards generating the main result of the study – the final EM Framework. 

Thus, the final EM framework presents EM challenges that are specific for a num-

ber of alignment perspectives and that are intention-specific. In addition, the final 

EM framework introduces a number of recommendations that can help EM practi-

tioners to deal with the identified challenges. In fact, the final EM framework pro-

vides much more narrow view on EM than the intermediate one, as it concentrates 

on the applicability of EM for BITA, whereas the intermediate EM framework gives 

a comprehensive overview of EM challenges and recommendations that are struc-

tured according to the generic model of main EM activities: extracting information 

about an enterprise in focus, transforming this information into enterprise models 

and then using these models for a certain purpose. 

An important characteristic of the study is related to the aspects of EM being con-

sidered. Most contemporary studies on EM challenges and recommendations focus 

on either (1) the collaborative nature of EM or (2) the required characteristics of 

created enterprise models, whereas only a few provide a combined view. Consider-

ation of both of these aspects gives an opportunity to get a broader view on EM 

practice and to generate more comprehensive support for EM practitioners. This 

study considered both. Various aspects of collaboration in EM were analyzed when 

investigating the extraction of information about the enterprise in participative set-

tings and the creation and the usage of enterprise models. The desired characteris-

tics of enterprise models have been taken into account when investigating how ex-

tracted enterprise-related information is usually transformed into enterprise mod-

els and how created models can be used for various purposes. The main result of 

the study, the final EM framework, contains challenges and recommendations for 

using enterprise models for various intentions, which imply both of the aforemen-

tioned aspects. 

5.1 ADDRESSED RESEARCH QUESTIONS AND 

KNOWLEDGE CONTRIBUTIONS 
The main research question of this study includes three research questions (Table 

21). Each of the questions has resulted in a knowledge contribution. Investigation 
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of the main research question is motivated by explicitly and implicitly specified re-

quests from the existing literature described in detail in section 1.1. The main argu-

ment that calls for raising the research questions of the study is that despite the 

overall recognition of EM’s potential to contribute to the achievement of BITA, 

there are currently no studies that illustrate the role of EM in solving BITA problem 

including its various perspectives, from a holistic point of view. Thus, the problem 

that this thesis addressed is grounded in relevant, clearly formulated and outlined 

research questions (SISA requirements for a thesis, SISA, n.d.). 

Table 21 Relationship between research questions and knowledge contributions 

Research Questions Knowledge Contributions 

1. How can EM contribute to BITA?  

 1.1 How can EM be positioned in the context of 
BITA? 

Knowledge contribution 1.1: Posi-
tion of EM in the context of BITA 

1.2 What challenges are associated with EM in 
the context of BITA? 

Knowledge contribution 1.2: EM 
challenges in the context of BITA. 

1.3 What could be suitable recommendations to 
deal with these challenges? 

Knowledge contribution 1.3: EM 
recommendations in the context of 
BITA. 

 

Thus, this thesis presents three knowledge contributions. These knowledge contri-

butions will be discussed in the sections 5.1.1, 5.1.2 and 5.1.3 below. The discussion 

will address the extent to which generated knowledge contributions answer the re-

search questions of the study and also similarities and differences between gener-

ated knowledge contributions and existing literature. Together the discussed 

knowledge contributions form the final EM framework (see section 4.3) that an-

swers the main research question. 

5.1.1 POSITION OF ENTERPRISE MODELING IN THE CON-

TEXT OF BUSINESS AND IT ALIGNMENT 

The position of EM in the context of BITA has been presented in section 4.3.1 where 

EM intentions have been placed within the alignment perspectives of the Strategic 

Alignment Model. This conceptual positioning has then served as the main constit-

uent of the final EM framework. This knowledge contribution shows that EM can 

facilitate strategic integration, and functional integration, strategic fit on the IT side 

and strategic fit on the business side. The ability of EM to influence linkage and 

automation has not been identified by the performed investigation, which is possi-

bly caused by the limited empirical base of the study, as a larger set of respondents 

could possibly provide more viewpoints on the questions in focus. This knowledge 

contribution answers research question 1.1 by illustrating the position of EM in the 

context of the Strategic Alignment Model. Strategic Alignment Model can be con-

sidered as one of the most suitable frame-models in the BITA area due to its clear-

ness and conciseness. However, this model has a strong focus on the strategic per-
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spective of BITA, whereas other perspectives (structural, cultural and social) re-

ceive rather insignificant attention. This raises one of the issues for future work that 

will be discussed in more detail in section 5.4. 

Existing theories that discuss the role of EM in the context of BITA have been de-

scribed in section 3.3. In general these theories emphasize the applicability of EM 

for development or refinement of IS/IT solutions according to particular business 

needs. EM serves in this respect serves as a means for representing the require-

ments and the details of a corresponding IS/IT solution. This view is usually based 

on the position that business and IT can be aligned via the alignment of their rep-

resentations (Wegmann et al., 2007; Kaczmarek et al., 2012). This way of consider-

ing EM to achieve BITA is associated with the strategic and structural alignment 

dimensions.  

Existing theories also point out another benefit of using EM for BITA, which advo-

cates that the challenging part of using EM in enterprise transformation efforts 

mostly lies in dealing with the stakeholders, not in representing a desired IS/IT so-

lution. This view can be associated with the cultural and social alignment dimen-

sions and it receives much less attention in existing literature. This thesis illustrates 

the position of EM in the Strategic Alignment Model that mostly focuses on the 

strategic and structural alignment dimensions. However, the important character-

istic of this study is that it has considered cultural and social aspects when investi-

gating EM practice and identifying challenges and recommendations. Thus, it is 

possible to say that this study covers all four alignment dimensions to different ex-

tents, despite focusing on structural and strategic dimensions in the final EM 

framework. In addition, all existing studies considered in the course of this research 

do not illustrate the role of EM in the context of BITA in a structured and detailed 

manner. It makes this presented knowledge contribution, i.e. the positioning of EM 

in the context of BITA, go beyond the high-level acknowledgement of EM potential 

to facilitate BITA, by providing a more detailed and structured overview of its ap-

plicability for different BITA perspectives. 

5.1.2 ENTERPRISE MODELING CHALLENGES IN THE CON-

TEXT OF BUSINESS AND IT ALIGNMENT 

This study presents the following challenges related to usage of EM for BITA: in 

time discussion of technical solutions; reuse of enterprise models; dealing with di-

verse backgrounds, knowledge and interpretations; and presenting relevant infor-

mation in an understandable way. After these challenges have been identified, they 

have been structured according to the hierarchy of EM intentions introduced by 

Persson and Stirna (2001). All four of these challenges are relevant for using EM 

for business development, which can include either developing business vision or 

strategy, redesigning business operations, or developing supporting IS. When using 

EM to ensure the quality of the business, which can include either sharing 

knowledge about the business or support decision making, the challenge of in time 

discussion of technical solutions is not relevant, since these two purposes of using 

EM do not imply discussion or implementation of a technical solution. This contri-

bution answers research question 1.2 by identifying challenging factors that take 

place when EM is used for BITA. 



CHAPTER 5  DISCUSSION  AND FUTURE WORK 

 

81 

According to the results of the literature reviews, there is only one study that ex-

plicitly describes challenging factors of EM practice in relation to BITA (Kaczmarek 

et al., 2012; see section 3.2.3). Other existing literature that describes challenging 

factors of EM does not deal with the potential contribution of EM to BITA. Kacz-

marek et al. (2012) identify four EM challenges in the light of BITA: dealing with 

the degree of formalism, degree of detail, accuracy of the view, and change and 

model dependencies. These four challenges are mostly related to the essential char-

acteristics of the resulting enterprise models and do not take into account the col-

laborative nature of EM.  

Kaczmarek et al. (2012) is a significant part of the theoretical foundation for this 

study, but their study has been complemented and refined taking into account the 

collaborative aspect of EM. Particularly, apart from the challenges that are specific 

for the creation of enterprise models, a number of challenges related to the extrac-

tion of enterprise-related information in participative settings and using created 

models for various purposes were identified in the intermediate EM framework. 

The challenges that are related to extracting information about an enterprise are 

not included in the final EM framework though, since the connection of these EM 

challenges to the alignment perspectives were not identified. 

An important aspect of the identified EM challenges is that they are structured ac-

cording to the intentions of EM usage. This is related to the idea that the outcomes 

of an EM effort are tightly connected to the intentions behind it. 

5.1.3 ENTERPRISE MODELING RECOMMENDATIONS IN THE 

CONTEXT OF BUSINESS AND IT ALIGNMENT 

There are a number of recommendations for dealing with BITA-specific challenges 

that are presented in this study (Table 14, recommendations for using enterprise 

models for various purposes). For instance, to avoid discussing the details of tech-

nical solutions too early it is suggested to start modeling with a group of partici-

pants who have strong domain knowledge of problematic areas. It is also strongly 

recommended to 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 created. There is a number of recommendations to deal with EM 

challenges that are specific for BITA presented, i.e. to reuse enterprise models, to 

deal with diverse backgrounds, knowledge and interpretations and to present rele-

vant information in an understandable way. This knowledge contribution answers 

research question 1.3 by proposing ways to overcome the challenging factors that 

have been identified specifically for BITA. 

A number of recommendations and guidelines that existing literature suggests to 

improve EM practice have been presented in 3.2.4. There are no studies that pro-

vide BITA-specific recommendations or guidelines, though. From this point of 

view, recommendations that are presented in this thesis represent an important 

step forward that provides a support for EM practitioners that would like to use EM 

specifically for BITA. 
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5.2 SUITABILITY OF THE APPLIED RESEARCH 

APPROACH 
In order to generate the results, the research approach of this thesis included spe-

cifically designed research process and a number of research methods (Figure 2). 

The research process employed literature reviews and interviews. Literature re-

views supported the theoretical part of the research process (steps 1, 2a, 3a and 4 

in Figure 2), whereas empirical part of the research process was supported by in-

terviews (steps 2b and 3b in Figure 2). 

A systematic literature review (step 1 in Figure 2) was used to investigate literature 

in the BITA domain and to generate a typology of the literature in this domain. Fo-

cused literature reviews (steps 2a, 3a and 4 in Figure 2) were used to discover ex-

isting studies regarding EM challenges and EM recommendations, and to identify 

what the literature says about the role of EM in the context of BITA. The systematic 

literature review allowed obtaining a detailed overview of BITA literature, which 

was particularly important at the beginning of the research process. Later, when 

generating the preliminary and intermediate versions of the EM framework, and 

the position of EM in relation to BITA, it was sufficient to use focused literature 

reviews, since it allowed paying significant attention to the empirical and concep-

tualization work. 

Interviews (steps 2b and 3b in Figure 2) were used to collect empirical data for an-

swering the research questions. Interviews allowed the identification of challenges 

and recommendations for EM practice, and also provided empirical material to in-

vestigate the role of EM in relation to BITA. The fundamental advantage of using 

interviews as a data collection technique in this study is that they allowed discover-

ing and analyzing the cumulated experience of EM practitioners obtained through 

many years of practice. The same effect would be hardly possible to achieve in case 

of applying case study for collecting empirical material, at least not within the allo-

cated timeframe. Two rounds of semi-structured interviews have been carried out, 

which allowed collecting empirical data to answer the research questions. It would 

be beneficial though to interview more respondents, on conditions of more time 

available, as this would provide a broader empirical base. 

It is important to mention that together with the description of the research process 

and the descriptions of the applied research methods, this thesis also presents the 

description of knowledge groundings used in the study. Applied knowledge ground-

ings are explained in section 2.2 (Table 3) and ensure the validity and reliability of 

the presented results. Knowledge grounding applied in this work rely on the level 

of action knowledge as such (corresponding to conceptualization work), the level of 

other knowledge (corresponding to theoretical work), and empirical level (corre-

sponding to empirical work). The detailed description of the research process of the 

study together with applied research methods and knowledge grounding in a broad 

sense are supposed to satisfy requirement for well-expressed and reflected research 

design (SISA, n.d.). Detailed description of the findings of the literature reviews 

(Chapter 3) and interviews (Chapter 4) are aimed on the requirements for the cu-
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mulative character of research with well-chosen and described theoretical founda-

tion, well- described empirical basis and reliability that is satisfied by empirical and 

theoretical groundings of the results (SISA, n.d.). 

5.3 ACADEMIC AND PRACTICAL CONTRIBU-

TIONS 
The presented EM challenges and recommendations presented in the final EM 

framework are valuable results from a practical point of view. There are a number 

of recommendations presented for the identified EM challenges that suggest a pos-

sible way to overcome them. From a practical point of view, the identified EM chal-

lenges and recommendations for each of the alignment perspectives can provide 

initial support for EM practitioners that use EM aiming to achieve BITA. Still, some 

of the identified challenges cannot be solved completely due to technical issues. 

Thus, the proposed recommendations can serve as a set of guidelines to deal with 

the identified challenges, but they should not be considered as instructions that 

alone can be used to solve the identified problems.  

Nevertheless, identification and structuring of EM challenges are important steps 

on the way towards suggesting solutions for them. In addition, discussing EM chal-

lenges with EM practitioners has served as a trigger for analysis and explanation of 

the challenges they face and it has provided an opportunity to conceptualize EM 

practice. Presented in the final EM framework, challenges and recommendations 

have been produced by refinement of the intermediate EM framework, which has a 

much more generic character. Despite the fact that the intermediate EM Frame-

work is an intermediate knowledge contribution of this study, it is a valuable prac-

tical contribution on its own. The intermediate EM framework provides a broad set 

of the challenges and recommendations for the three EM activities: extracting en-

terprise-related information in the participative settings, creating enterprise mod-

els out of the extracted information and using created models. It can be used by EM 

practitioners who use EM in a participative manner. 

The study contributes to the EM domain by consideration and application of the 

existing theories – the hierarchy of EM intentions (Persson and Stirna, 2001), and 

the process of EM (Persson and Stirna, 2012; Lind and Seigerroth, 2003). Applica-

tion of existing theories for building new ones provides contributes to the EM do-

main from an academic point of view. Another valuable contribution of this study 

from academic point of view is the positioning of EM in the context of BITA. It pro-

vides an initial conceptual illustration of the applicability of EM to achieve BITA, 

as at the moment there are no studies that could holistically illustrate the role of 

EM in terms of BITA facilitation. 

5.4 FUTURE WORK 
Each of the three knowledge contributions are discussed below in terms of possible 

future work and then there is a general discussion of the results and possible ways 

to continue and expand the study. 
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Knowledge Contribution 1.1: Position of EM in the context of BITA. 

The presented positioning of EM on the Strategic Alignment Model indicates that 

EM can facilitate BITA in number of ways. First, it allows aligning business strategy 

with IT strategy when EM is applied for developing business vision and strategies. 

Secondly, using EM for developing supportive IS allows the alignment of IT strategy 

with the underlying IT structure, i.e. IS infrastructure and processes. Third, align-

ment of business and IT structures (organizational and IS infrastructures and pro-

cesses) can be facilitated by applying EM for developing IS, as it helps to develop IS 

according to specific requirements from the business side, or when using EM for 

maintaining or sharing knowledge about the business, as it provides a common 

ground for the dialogue between the business and IT sides. In a number of ways EM 

can facilitate the alignment of business strategy and business structure, i.e. the way 

business actually operates. However, this study could not identify if EM can facili-

tate the alignment of business strategy with IT structure and the alignment of IT 

strategy with business structure. This is possibly due to the limited empirical base 

of the study, as larger set of respondents could potentially provide more viewpoints 

on questions in focus. 

Another potential weak point in the study lies in the choice of BITA framework, 

particularly the Strategic Alignment Model (SAM), which served as a frame for po-

sitioning. There is an obvious advantage of SAM - it contains the core components 

of business and IT and can ground further conceptualizations of strategic and op-

erational alignment. However, the interview respondents emphasized mostly the 

business-driven character of today’s enterprise transformation. To a large extent, it 

corresponds to the attitude towards transformation among most of today’s enter-

prises. However, this attitude does not entirely correspond to the underlying idea 

exposed in Henderson and Venkatraman’s framework, as out of its four approaches 

for enterprise transformation two are business-driven, and the other two are IT-

driven. In general, SAM suggests that the IT use of an enterprise can be driven both 

by IT and non-IT factors and by both internal and external forces. This issue can be 

related to one of the limitations of SAM mentioned by Burn and Szeto (2000) who 

argue that the underlying assumptions of SAM not always hold in reality. This mis-

match can serve as a hint to choose another alignment framework as a base for EM 

positioning. One candidate theory could be the IS strategy triangle (Pearlson and 

Saunders, 2010) that highlights that organizational and information strategies are 

driven by the business strategy, but at the same time these three elements mutually 

influence each other. In addition, it could be interesting to investigate BITA across 

several enterprises instead of BITA within an enterprise, which might require going 

beyond the boundaries of a single enterprise. This would require finding a suitable 

framework from the BITA domain or modify an existing one. 

In addition, it is important to view the BITA problem in a holistic way, which re-

quires taking into account not only the strategic and structural aspects of align-

ment, but also the cultural and social (Chan and Reich, 2007). It means that there 

is a need to further investigate the contribution of EM to all these aspects, whereas 

SAM concentrates mostly on strategic and structural aspects. On the other hand, 

the positioning of EM in the context of BITA might require the analysis of various 
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focal areas that are usually included in EM and their contribution to BITA dimen-

sions. 

Knowledge Contribution 1.2: EM challenges in the context of BITA 

This study presents the following challenges related to usage of EM for BITA: in 

time discussion of technical solutions; reuse of enterprise models; dealing with di-

verse backgrounds, knowledge and interpretations; and presenting relevant infor-

mation in an understandable way. According to the results of literature reviews, 

there is only one study (Kaczmarek et al., 2012) that explicitly describes challenging 

factors of EM practice in relation to BITA, which means that this study has made 

an initial step into this specific topic. Future investigation is nonetheless required 

to understand if there any other challenging factors that can be identified for EM 

application for BITA. This investigation would in turn require a broader empirical 

basis. 

Knowledge contribution 1.3: EM recommendations in the context of BITA 

There are a number of recommendations that are presented in this study for dealing 

with BITA-specific challenges. Similarly to the identified challenges, these recom-

mendations have a preliminary character, as there are no studies that provide 

BITA-specific recommendations or guidelines. Future work with respect to recom-

mendations for EM for BITA might require a broader empirical basis, which poten-

tially could provide more answers for both the WHAT (related to created enterprise 

models) and the HOW (related to EM process) dimensions of applying EM for 

BITA.  

The main contribution of this study has been formed from these three parts and 

resulted in the final EM framework. The final EM Framework links EM challenges 

and recommendations against the background of multi-intentional application of 

EM for BITA. Having EM challenges and recommendations in the framework is a 

fundamental part to assist EM practitioners, but there is a need for further valida-

tion and more thorough investigation of their applicability for the purpose of BITA. 

Such investigation would require the positioning of EM in the context of BITA con-

sidering various EM focal areas, as processes, actors, resources and alignment di-

mensions, and various BITA dimensions, such as strategic, structural, social and 

cultural. This way of considering EM and BITA would provide the grounds for un-

derstanding identified challenges and for applying recommendations in a more rea-

sonable way. 

From Enterprise Modeling to Enterprise Architecture Modeling 

It is important to mention that the final EM framework contains just a part of the 

EM challenges and recommendations that have been identified in the intermediate 

EM framework in this thesis. The intermediate EM framework has much more ge-

neric character than the final one and provides challenges and recommendations 

for EM with respect to both the quality of the created enterprise models (see activity 

“Transforming information into enterprise models”) and the process of EM (see 

activities “Extracting information about an enterprise” and “Using enterprise mod-

els”). It means that in general the intermediate EM framework can be used as a 

basis to analyze the applicability of EM not only for the purpose of BITA, but also 

for other purposes. For example, it can be interesting to move from Enterprise 
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Modeling to Enterprise Architecture Modeling and verify how the challenges and 

recommendations from the intermediate EM framework can be specified for that 

specific context. 

5.5 SUMMARY OF THE CHAPTER 
This chapter discussed the generated knowledge contributions, how they answer 

research questions of the study, and how the presented knowledge contributions 

differ from existing theories. The chapter also provided a reflection regarding the 

research approach and the applied research methods that allowed to generate the 

results. Academic and practical contribution of the presented results were also ad-

dressed. Finally, several issues for future work were presented. 
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APPENDIX A 

Part 1 - Challenges 

 

1.1. Is it usually the case that you first create models and then apply (implement) 

them? 

1.2. When creating and/or applying enterprise models what modeling-related 

factors do you usually consider as important? 

 Before modeling 

 During modeling 

 After modeling 

1.3. When creating enterprise models what challenges do you usually face? 

 Do you consider degree of formalism of modeling notation as a crucial is-

sue? 

 Do you consider degree of details of a model as a crucial issue? 

 Do you consider accuracy of the view of a model as a crucial issue? 

 Do you consider model dependencies as a crucial issue? 

1.4. When applying enterprise model what challenges do you usually face? 

 Do you consider degree of formalism of modeling notation as a crucial is-

sue? 

 Do you consider degree of details of a model as a crucial issue? 

 Do you consider accuracy of the view of a model as a crucial issue? 

 Do you consider model dependencies as a crucial issue? 

1.5. How do you usually deal with stakeholders that do not share the same termi-

nology within modeled domain? 

 Do you refer to some sort of external sources? (for example, on-line dic-

tionaries, available taxonomies from Internet, classifications and defini-

tions you have form your previous projects, classification and definitions 

that already exist within enterprise that is supposed to be modeled)? 

 Do you create some sort of classifications and definitions of the most im-

portant terms within the domain? 
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Part 2 - Consequences on enterprise modelling and enterprise 

models 

In the context of our research we assume that here people deal with two key pro-

cesses: 

1. Creation of enterprise models 

2. Application of enterprise models for the purpose of business and IT align-

ment 

 

What consequences does degree of for-
malism have on enterprise models crea-

tion? 

What consequences does degree of for-
malism have on enterprise models applica-

tion? 

 How do you choose formalism for par-
ticular modeling case? (Do you often 
choose the most familiar formalism? 
How often do you use totally new for-
malism that seems more suitable for 
particular modeling task?) 

 Have you faced the situation when 
chosen formalism was not suitable for 
further improvement or use of model 
or for further model application? 

 Have you ever changed chosen formal-
ism during or after modeling has 
started? 

 

 Have you faced difficulties with imple-
menting models that had unsuitable 
for application formalism degree (too 
formal, too informal) 

What consequences does degree of detail 
have on enterprise models creation? 

What consequences does degree of detail 

have on enterprise models application? 

 How do you choose detail degree for 
particular modeling case? 

 Have you faced the situation when de-
tail degree was not suitable for further 
improvement or implementation of 
model? 

 Have you changed details degree of the 
model (redo the model) after it was al-
ready created? 

 Can you see missing details of the 
model at the final stage of model crea-
tion? Is it often the case that you enrich 
model with some missing details at the 
final stage of model creation? 

 

 Have you faced the situation when it 
was needed to elaborate model in 
terms of increasing/decreasing the de-
tail degree in order to implement it? 

What consequences does accuracy of the 

view have on enterprise models creation? 

What consequences does accuracy of the 

view have on enterprise models application? 

 How do you select the point of the view 
(aspect to represent) during the model-
ing? 

 Do you often create enterprise models 
that depict only one aspects of enter-
prise? 

 Do you often create enterprise models 
that depict more than one aspects of 
enterprise? 
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 Have you faced the situation when cre-
ated enterprise models did not depict 
all required aspects of enterprise func-
tioning? 

 In case of using models to implement 
IT solution, is it often the case that this 
solution adopt only one aspect of busi-
ness? 

What consequences do change and model 

dependencies have on enterprise models 
creation? 

What consequences do change and model 

dependencies have on enterprise models 
application? 

 Have you faced the situation when the 
circumstances on the enterprise has 
changed during modeling (due to some 
external factors), so that you had to 
change enterprise models accordingly? 

 Do you usually keep track of depend-
encies between several models when 
one of them needs to be changed? 

 How do you keep track of dependen-
cies between several models when one 
of them needs to be changed? 
(tool/manually) 

 

What issues would you consider as Top-3 challenges in EM? 
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APPENDIX B 

 

Part 1 

 
1. Could you specify what are typically the intention of using enterprise models? 

 

a. Have you ever used enterprise models with intention to: 
 Developing business vision or strategy 

 Redesign business operations 

 Develop supporting IS 
b. Have you ever use enterprise models with intention to: 

 Sharing knowledge about business (vision/the way it operates) 

 To support decision making  
2. Do you use enterprise models to represent the fol-

lowing aspects: 
a. IT aspect (AS-IS, TO-BE) 
b. Business aspect (AS-IS business pro-

cesses and organizational structure, TO-
BE business operation and organiza-
tional structure) 

What are the 
key chal-

lenges that 

are related to 

it? 

How do you 
address these 

challenges? 

3. Is it often the case when you need to analyze how 
there aspects are interconnected? (practitioner and 
his/her thinking) 

What are the 

key chal-
lenges that 

are related to 

it? 

How do you 

address these 
challenges? 

4. Is it often the case when you need to describe how 
these aspects are interconnected to involved stake-
holders?  

What are the 

key chal-
lenges that 

are related to 

it? 

How do you 

address these 
challenges? 

5. Have you ever created models that represent the 
following aspects: 

a. Business 
b. Process 
c. Integration 
d. Software 
e. Technology (infrastructure)  

 

What are the 
key chal-

lenges that 

are related to 

it? 

How do you 
address these 

challenges? 
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Part 2 

1. Read through challenges related to the two Enterprise Modelling (EM) 

activities (1, 2 presented on diagram in the beginning) and mark those 

which you recognize. Are there any challenges missing and require to be 

added? 

2. Read through general recommendations of how to deal with identified 

challenges and mark those which you recognize. Are there any recommen-

dations missing and required to be added? 

EM activity Challenges Recommendations 

1. Extracting 
information 

about enter-

prise 

The right infor-
mation 

R1. Capture what stakeholders know for sure, not what 
they believe is true. 

R2. Build group of participants for modeling session 

from people with relevant knowledge and suitable social 

skills. 

Group dynamics 
and human behav-

ior 

R3. Make everyone involved. 
R4. Work with session participants as with group. 

R5. Avoid working with too large groups of participants 

during EM sessions. 

R6. Make sure that you are solving the right task that is 
given by right people. 

Shared language 

and terminology 

R7. Conduct some kind of education for EM sessions 

participants (for example, warm-up introduction as 

start of EM sessions). 
R8. Depending on audience ground your explanation on 

literature, experiences from previous projects or even on 

cases from everyday life. 

R9. Consider specific terminology that is used by em-
ployees of particular enterprise (for example, some en-

terprises have word lists with definitions of key terms). 

R10. Use concept model in order to create shared under-

standing between EM stakeholders. 

The purpose of EM 
and roles of stake-

holders within it 

R11. Make participants understand what model is. 
R12. Clarify the role of EM practitioner who is supposed 

to lead modeling process. 

2. Transform-
ing infor-

mation into 

enterprise 

models 

Degree of formal-
ism 

R13. Be consistent with chosen modeling notation 
throughout the project, even on conditions that you ad-

just formalism degree to the audience. 

R14. Avoid being too formal on early stages of EM, since 

it can make modeling process too complex for other par-
ticipants. 

R15. Keep the balance between readability of model and 

functionality of it depending on the given modeling task 

and audience. 

Degree of detail 

R16. Lift a focus if models are unnecessary detailed. 
R17. It is usually reasonable to work with different de-

gree of detail, since often it is important to see business 

on different levels. 

R18. When communicating with participants it is usu-
ally reasonable to step up from the current level of detail 

and start asking WHY question instead of HOW ques-

tion. 
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R19. Define the degree of detail on initial stage of EM 

taking into consideration goals and purpose of EM pro-

ject. 

Modeling perspec-

tive 

R20. Modeling perspectives that you will work with 

need to be defined and clarified for other stakeholders 
on the initial stage of EM. 

Change and model 

dependencies 

R21. Use capabilities of CASE-tools that are able to keep 

track of relationship and changes between models. 

R22. Create enterprise models directly after modeling 

sessions, so that information that you have extracted 
will not become outdated. 

Scope of the area 

for investigation 

R23. On the initial stage of EM look at a larger area than 

on what stakeholders are describing, however, stay fo-

cused on identified problematic areas during further 
stages. 
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