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Resumo 

Hoje em dia, as Transformações Organizacionais são um procedimento comum à maioria, se não todas, 

as organizações. Não existe ênfase suficiente na gestão dos aspectos humanos, comportamentais e 

culturais da transformação, assim como na motivação dos stakeholders para a mudança. Identificámos 

os erros comuns que ocorrem durante a transformação, tendo constatado o potencial na aplicação de 

uma Gestão de Valor por parte das organizações na execução dos seus projectos. 

A investigação foca-se no papel da Arquitectura Empresarial e dos Artefactos Tecnológicos nas 

transformações. Defendemos que as organizações não têm um instrumento viável que lhes permita 

compreender a transformação geral que ocorre ao longo dos seus projectos – levando à entrada nas 

cinco etapas de agravamento relacionados com a necessidade de transformação. 

Estudámos vários conceitos relevantes e o estado da arte, os quais se tornaram os pilares desta 

dissertação, nomeadamente Engenharia Empresarial, Governance e Transformação Organizacional. 

A nossa proposta centra-se no principal produto desta tese – a η Framework que visa permitir uma 

visão holística da transformação relacionada com a adopção de artefactos tecnológicos. 

A metodologia de investigação utilizada foi Design Science Research Methodology. A demonstração 

da nossa proposta foi realizada em duas organizações reais. 

Foram aplicadas duas estratégias distintas para realizar a fase de avaliação: (1) entrevistas a 

académicos e profissionais, bem como (2) a submissão de um artigo científico numa conferência 

internacional. 

Concluímos que a nossa investigação e correspondente framework obtiveram resultados satisfatórios, 

respeitando os critérios da Moody and Shanks Quality Management Framework e os quatro princípios 

de Österle. 

 

 

 

Palavras-chave: Transformação Organizacional, Arquitectura Empresarial, Avaliação de 

Transformação Organizacional, η Framework. 
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Abstract 

Nowadays Enterprise Transformation (ET) is a common procedure for most, if not all, organizations. 

There is not enough emphasis on managing the human, behavioural and cultural aspects of ET and 

motivating stakeholders to buy into the change. We identified the common mistakes that can occur 

during ET, while perceiving that there is much that organizations can gain from a comprehensive value 

management throughout projects. 

Our research addresses the role of Enterprise Architecture (EA) and Technological Artefacts in ET, while 

advocating that organizations do not have any feasible instrument which allows them to understand the 

overall ET occurring during their projects – hence the problem of entering the five aggravation stages of 

transformation need. 

We study several relevant concepts and related work that became the cornerstones of this Master 

Thesis, namely regarding Enterprise Engineering, Governance and Transformation. 

Our proposal focuses on the main product of this Master Thesis – the η Framework which aims at 

enabling a holistic vision of ET related to the adoption of Technological Artefacts. 

The research methodology used to conduct this Master Thesis was the Design Science Research 

Methodology and the demonstration of our proposal was performed in two real organizations. 

Two distinct strategies were applied to do the corresponding evaluation: (1) interviews to academics 

and practitioners, as well as (2) submission of a scientific paper to an International Conference. 

Finally, we concluded that our research and corresponding framework achieved satisfactory results, 

while meeting the Moody and Shanks Quality Management Framework criteria and the four Österle 

principles. 

 

 

 

 

Keywords: Enterprise Transformation, Enterprise Architecture, Enterprise Transformation Assessment, 

η Framework.  
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Chapter 1  

Everything must have a beginning (…) 

And that beginning must be linked to something that went before. 

– Mary Shelley 

Introduction 

1.1 Context 

Organizations across industries keep transforming their businesses to stay ahead of the game. There 

are many successful transformations to report: Apple, the former producer of computer hardware, is one 

of the most expensively evaluated company at NYSE (New York Stock Exchange). The business model 

has changed dramatically from hardware-only to integrated consumer solutions. This led to an increase 

in net income from about US$1.3 billion in 2005 to almost US$26 billion in 2011. Apple’s success is not 

only a result of the perfectionism and the aura of its legendary former leader Steve Jobs, but also on its 

strong ability to understand customer needs and to transform along with the constant changes and 

advancements of today’s market (Uhl & Gollenia, 2012). 

Conversely, organizations that do not transform their business fail. Recent studies show that companies 

that did not see the need or did not take successful actions to transform are no longer around. The 

comparison of the Fortune 100 list from 1966 with the one from 2006 compellingly demonstrates that as 

many 66 of those companies do not exist anymore. The rest of them have managed to survive (by 

adaptation and transformation) but only 19 are still featured on the mentioned list (Uhl & Gollenia, 2012). 

One recent example of such a failure is Kodak. A market leader in film-based business, Kodak at some 

point of time was not able to deal with the technological change from film-based business model to 

digital photography. In January 2012 the company eventually filed for bankruptcy. Ironically, Kodak even 

had invented the digital camera. However, the company was not able to tackle the challenges of this 

new technology and to transform its business model accordingly. Hence, the downturn of Kodak did not 

result from its incapability to innovate but from its fear of change and the consequences of a required 

Enterprise Transformation (ET) during a time when they were very successful (Uhl & Gollenia, 2012). 

The important question is: What makes one organization succeed in their ET and others fail? 

A fundamental aspect is to be a proactive organization and perform a transformation analysis to 

investigate the effects that the transformation drivers have on the organization as well as the associated 

opportunities and risks. For companies in aggravated stages, however, an analysis and crisis 

assessment is an integral part of the appraisal. It is important to understand that a sustainable ET cannot 

1 



be brought about without removing the causes of all crisis situations (Uhl & Gollenia, 2012). We are able 

to outline the different stages of ET need, which can also be considered as aggravation stages (depicted 

in Figure 1.1). 

 

Figure 1.1: Different aggravation stages of transformation and consequences (Uhl & Gollenia, 2012). 

Firstly, Stage 0 corresponds to proactive organization which monitors the market developments, 

business environment, social and environmental changes, and adapts accordingly. In doing so, it has a 

high degree of flexibility in terms of the period and options available for readjustments. 

The first stage of aggravation (Stage 1) corresponds to a lack of awareness and transparency on the 

part of management with regard to transformation needs creates the basis for future problems such as 

a lack of stakeholder commitment during the transformation process. The difficulties, however, are not 

visible at this point in time. 

In Stage 2, we have stakeholders which are not in agreement about the future company orientation. 

There are personal conflicts at top management level. Key changes in direction are blocked. In many 

cases, decisions regarding personnel are not taken or the wrong personnel choices for key positions 

are made. The economic consequences, however, are not evident at this point in time. 

Afterwards, in Stage 3 the company starts to lose key clients because it has not adapted to the change 

in requirements. It also experiences a decrease in sales and inventory stocks start to grow. The 

company typically responds by reducing overtime and introducing short-time work. It fails to make the 

necessary product developments and investments in human capital, or it makes the wrong investments. 

Growing dissatisfaction among management and employees can also give rise to a loss of core know-

how. In turn, this can benefit competition and promote uncertainty among the workforce. 

Subsequently to the previous stage comes Stage 4, where operating results are no longer reliable. In 

addition, the absence of positive results is preventing the management team from implementing key 

projects. Key stakeholders no longer have confidence in management. Fundamental problems are 

typically ignored, glossed over or even concealed. Corporate culture represents a major business 
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potential that encompasses the common values and conceptions. Any change processes involving 

corporate culture must be supported by the workforce. A continued or progressive crisis will harm a 

positive corporate culture and can significantly impede business potential. 

Lastly, Stage 5 is characterized by capital consumption and a negative cash flow. The company loses 

credibility and experiences more and more difficulties in raising the capital it so urgently needs. In turn, 

this frequently leads to later bankruptcy. The company culture is further damaged or even destroyed. 

In this Master Thesis, our research focuses on the role of Enterprise Architecture (EA) and Technological 

Artefacts in ET, while also advocating that organizations do not have any feasible instrument which 

allows them to understand the overall ET occurring throughout their projects – hence the problem of 

entering the five cascaded stages of aggravation that affect organizations to succeed in their ET (or fail). 

1.2 Research Methodology 

Design Science Research Methodology (DSRM) has been used as the research methodology for our 

work developed. DSRM is a system based on principles, practices and procedures applied to a given 

branch of knowledge (Peffers, Tuunanen, Rothenberger, & Chatterjee, 2008). In order to overcome 

organizational problems DSRM proposes the creation and evaluation of an artefact that may be a 

construct (vocabulary and symbols), a model (abstractions and representations), a method (algorithms 

and practices) or an instantiation (implemented and prototype systems).  

These types of artefacts are the tools that IT researchers have to develop and maintain – namely 

information systems. Apart from artefacts, DSRM is also based on a process which is highly iterative 

and includes precise methods needed to be done in order to produce and evaluate the artefacts. The 

six steps of the DSRM process, which can be seen in Figure 1.2, are: 

1. Problem identification and motivation: The research problem is defined and the value of 

the solution is justified; 

2. Definition of the objectives for a solution: Infer the objectives of a solution from the 

problem definition and knowledge of what is possible and feasible; 

3. Design and Development: The creation of the artefact that supports the defined objectives. 

This activity includes determining the artefact’s desired functionality and its architecture and 

then creating the actual artefact; 

4. Demonstration: Demonstrate that the artefact developed solves the problem purposed. This 

can be accomplished by experimentation, simulation, case study, proof, interview with 

experts or other appropriate activity; 

5. Evaluation: Observe and evaluate the utility, quality and effectiveness of the artefact 

developed in solving the problem. We may compare the initial objectives of the solution with 

the actual results obtained from the demonstration. Moreover, we rely on interviews to 

academics and practitioners; 
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6. Communication: The communication step is fundamental because only with support from 

the experts in the field it is possible to assure that the problem and the artefact are important, 

useful, novel, rigorous and effective. Usually this step is accomplished with the submission 

of scientific papers. 

DSRM is a process structured in a sequential order. However we can differ from the starting point of the 

process, as we can see in the Figure 1.2 there are several solutions: problem-centred approach, 

objective-centred solution, design and development-centred approach and client/context initiated 

solution (Hevner, March, & Park, 2004). In a problem-centred approach the research begins with the 

definition of the problem. An objective-centred solution is triggered when there is pre-defined set of 

objectives. Design & development-centred approaches result from the existence of an artefact not yet 

formally analysed in the problem domain. Lastly, client/context initiated approaches are based on 

evaluating practical working solutions. DSRM has been chosen as the research methodology for this 

work since it is appropriate for research that seeks to extend the boundaries of human and 

organizational capabilities by creating new and innovative artefacts. 

According to Robert Winter in (Winter, 2008), Design Research (DR) and Design Science (DS) are 

different concepts, though interrelated. While DR is aimed at creating solutions to specific classes of 

relevant problems by using a rigorous construction and evaluation process, DS reflects the DR process 

and aims at creating standards for its rigour. Notice that not every artefact construction is DR. 

“Research” implies that problem solutions should be generic to some extent, i.e., applicable to a set of 

problem situations. The trade-off between the level of solution generality and the problem scope is 

addressed by situational artefacts. Since a unique solution is not applicable to many problem situations 

without generalizations, which diminish its solution power, situational adaptations should be 

incorporated in order to preserve application value (i.e., solution specificity) while covering a broad 

problem scope. 

In this research, the DSRM processes started with an objective-centred approach and the artefact 

developed and evaluated is a model (η Framework). This artefact aims to enable organizations to 

adequately comprehend ET, ensuring its effectiveness in a set of problem situations (such as the 

adoption of Technological Artefacts) while capable of being adaptable to different contexts. 
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Figure 1.2: DSRM Process Model (Peffers, Tuunanen, Rothenberger, & Chatterjee, 2008). 

1.3 Dissertation Structure 

In order to better express the contents of this dissertation in DSRM terms, we opted to structure the 

whole document with a direct relation to the DSRM steps. This relationship between DSRM steps and 

dissertation chapters can be seen in Table 1.1. 

DSRM Steps Dissertation Chapters 

Identify Problem and Motivate 
1 - Introduction 
2 - Problem 
3 - Related Work 

Definition of the Objectives for a Solution 2 - Problem 
3 - Related Work 

Design and Development 4 - Proposal 
Demonstration 5 - Demonstration 
Evaluation 6 - Evaluation 
Communication 7 - Conclusion 

Table 1.1: Dissertation structure based on DSRM steps. 

 
Firstly, in Chapter 1 it was presented a brief introduction of the general context related to this Master 

Thesis and the work methodology that we have adopted (DSRM). 

Chapter 2 introduces the problem of this Master Thesis and the research questions derived. 

Later, in Chapter 3 encompasses the Related Work and relevant Concepts, which are the Theoretical 

and Practical Background related to this Master Thesis. Furthermore we address important topics, 

namely: Enterprise Architecture which is encompassed in Enterprise Engineering, the framework COBIT 

5 and the Organizational Configuration Map that are related to Enterprise Governance, and finally the 

Business Transformation Management Methodology (BTM²) and several Change Management Models 

that are relevant to properly deal with Enterprise Transformation. 
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In Chapter 4 we present our proposal concerning the role of EA and Technological Artefacts in ET – 

focusing our η Framework. 

Afterwards, in Chapter 5 we present experiments where we applied our proposal, followed in Chapter 
6 by an evaluation of these results. 

To conclude, Chapter 7 describes the lessons learned from these experiences and a summary of the 

main conclusions we can take from our research. 
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Chapter 2  

It's impossible to map out a route to your destination 

if you don't know where you're starting from.  

– Suze Orman 

Problem 

Successful adoption of Technological Artefacts depends on implementing the appropriate change 

(including governance or management of IT) in the appropriate way. In many enterprises, there is a 

significant focus on the first aspect – core governance or management of IT – but not enough emphasis 

on managing the human, behavioural and cultural aspects of the change and motivating stakeholders 

to buy into the change (ISACA, 2012) (Uhl & Gollenia, 2012). 

It should not be assumed that the various stakeholders involved in, or impacted by, new or revised 

Technological Artefacts will readily accept and adopt the change. The possibility of ignorance and/or 

resistance to change needs to be addressed through a structured and proactive approach. Also, optimal 

awareness of the implementation program should be achieved through a communication plan that 

defines what will be communicated, in what way and by whom, throughout the various phases of the 

program (ISACA, 2012). 

Sustainable improvement can be achieved either by gaining the commitment of the stakeholders 

(investment in winning hearts and minds, the leaders’ time, and in communicating and responding to 

the workforce) or, where still required, by enforcing compliance (investment in processes to administer, 

monitor and enforce). In other words, human, behavioural and cultural barriers need to be overcome so 

that there is a common interest to properly adopt change, instil a will to adopt change, and to ensure the 

ability to adopt change (ISACA, 2012). 

Unfortunately, workers who are the majority of stakeholders affected by the adoption of an artefact are 

still instrumentally viewed as parts of the enterprise “machine”. But this notion is starting to change, 

especially in the Enterprise Engineering community which advocates that (Dietz, et al., 2013): 

− Employees must be seen as a social group that can significantly enhance enterprise 

effectiveness and efficiency. Enterprises and corresponding employees are systems that 

must be jointly designed since they can mutually support each other to enhance enterprise 

effectiveness and efficiency; 

− The mere instrumental view on employees – workers as labour resources – undervalues 

human cognitive and social capacities.  
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This shift in focus considers employees, and their involvement and participation, as the critical core for 

enterprise success. Providing behavioural guidance through shared purpose, goals, norms and values 

ultimately boils down to providing meaning such that individuals orient themselves to the achievement 

of desirable ends (Uhl & Gollenia, 2012) (Dietz, et al., 2013). 

In a change process, some mistakes can happen that sometimes are not even identified. Several errors 

may occur in relation to the leadership of a change. In sum, the most common mistakes that can occur 

during ET are (Páscoa, 2012):  

− Investment allow excessive complacency; 

− Lack of a sufficiently powerful guiding coalition; 

− Underestimate the power of vision; 

− Inefficiently communicate the vision; 

− Allow new obstacles to vision; 

− Failure to create short-term wins; 

− Declare victory prematurely; 

− Neglect the incorporation of changes to the solid culture. 

In addition, due to the increasing amount of shareholder value (and/or taxpayer’s money) that is tied up 

in such transformations, one can expect that the requirements on the transparency with which these 

decision are made will increase (Proper & Lankhorst, 2013).  

Research surveys in over 200 international organizations show that there is much that organizations 

can gain from a comprehensive value management applied throughout the transformation lifecycle, 

mainly because a large percentage of stakeholders are still not satisfied with their current approach on 

(Uhl & Gollenia, 2012): 

− Identifying value and benefits (68%); 

− Investment business cases and benefit plans (69%); 

− Managing the delivery of benefit plans (75%); 

− Evaluation and review of value realized (81%). 

This Master Thesis addresses these identified issues that affect the ability of organizations to 

successfully achieve ET. Our research focuses on the role of Enterprise Architecture (EA) and 

Technological Artefacts in ET. Furthermore, we advocate that organizations do not have any feasible 

instrument which allows them to understand the overall ET occurring throughout their projects – crucial 

to avoid the progression through the aggravation stages 1-5 presented in Chapter 1 – Introduction 

(depicted in Figure 1.1). 
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2.1 Research Questions 

In order to better organize our Master Thesis, we outlined three Research Questions (RQ) to steer our 

research concerning the role of Technological Artefacts and EA in ET. Therefore, this Master Thesis 

aims to answer: 

− RQ 1: What is the role of EA in ET? 

− RQ 2: What is the impact of Technological Artefacts in ET? 

− RQ 3: How can organizations manage and deal with overall ET occurring throughout their 

projects? 

2.2 Summary 

In this chapter we define the problem of this Master Thesis and the research questions derived. We 

conclude that there is not enough emphasis on managing the human, behavioural and cultural aspects 

of the change and motivating stakeholders to buy into the change. In addition, we identify the common 

mistakes that occur during ET, while perceiving that there is much that organizations can gain from a 

comprehensive value management. 

Our research focuses on the role of Enterprise Architecture (EA) and Technological Artefacts in ET, also 

advocating that organizations do not have any feasible instrument which allows them to understand the 

overall ET occurring throughout their projects – hence the problem of entering the five cascaded stages 

of aggravation that affect the success of ET. 
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Chapter 3  

It is not the strongest of the species that survives, 

nor the most intelligent that survives. 

It is the one that is most adaptable to change.  

– Leon C. Megginson 

Concepts and Related Work 

3.1 Enterprise Engineering 

The actual situation in the organization sciences resembles the one that existed in the Information 

Systems (IS) sciences back in 1970. Since then, a complete revolution took place in the way people 

conceived IT and its applications. People started to be aware of the distinction between the forms, 

content and importance of information. This lead to the transition from the era of Data Systems 

Engineering to the era of IS Engineering (Gomes, 2011). As previously, we are currently facing a 

transition from the era of IS Engineering to the era of Enterprise Engineering (EE). The explained roots 

of EE approach are depicted in Figure 3.1 below. 

 

Figure 3.1: The roots of Enterprise Engineering (Hoogervorst, 2009). 

An increasing number of scholars and practitioners advocate that in order to make conscious (and well 

informed) decisions, an engineering-like approach to the design of enterprises is necessary (Greefhorst 

& Proper, 2011). 

EE advocates that an enterprise is a designed, engineered, and implemented system. In order to ensure 

such premises there are two core notions associated: Enterprise Ontology (EO) and EA. These notions 

ensure that the designing, engineering, and implementing of an enterprise is performed coherently and 

consistently, which leads to a truly integrated resulting system. Nevertheless, EO does not belong to the 

scope of this Master Thesis, as opposed to EA, which is one of the most relevant topics and it is 

explained in the following section. 
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In conclusion, EE can be defined as “the whole body of knowledge and know-how regarding the 

development, implementation and operational use of enterprises, as well as their practical application 

in engineering projects” (Dietz J. L., 2006). 

3.1.1 Enterprise Architecture 

To deal with complexity of any large system, we need architecture. The same concept applies in 

designing an organization. To create an overview of the structure of an organization, its business 

processes, their application support, and the technical infrastructure, you need to express the different 

aspects and domains, and their relations (Lankhorst, M., et al., 2005). Therefore, to address this concern 

we need EA, which is one of the main components of EE. But first, we must understand the meaning of 

each of the words that compose it: 

− Enterprise is “any collection of organizations that has a common set of goals and/or a single 

bottom line” (Lankhorst, M., et al., 2005); 

− Architecture is “the fundamental organization of a system embodied in its components, their 

relationships to each other, and to the environment, and the principle guiding its design and 

evolution” (Lankhorst, M., et al., 2005). 

Therefore EA can be defined as: “a coherent whole of principles, methods, and models that are used in 

the design and realization of an enterprise’s organizational structure, business processes, information 

systems, and infrastructure” (Lankhorst, M., et al., 2005). Moreover, the key concepts in the field of EA 

are (Greefhorst & Proper, 2011): 

− Stakeholders, who typically are individuals, a team, or an organization (or classes thereof) 

with interest in, or concerns relative to, a system (such as an enterprise). An organization 

has many stakeholders, and the future development of the organization is likely to impact on 

the interests of these stakeholders. Concerns are interests pertaining to the system’s 

development, its operation or any other aspect that is critical or otherwise important to one 

or more stakeholders; 

− Models, which are generally understood to be purposeful abstractions of (some relevant part 

of) reality. Models can be used to represent systems, and actually can be regarded as 

systems themselves; 

− Views, which are representations of a system from the perspective of a related set of 

concerns. Different views based upon the stakeholders concerns are an important 

communication means to obtain the cooperation of the stakeholders. Views are typically 

derived from models; 

− Architecture Frameworks, which provide architects with some structure to select views. 

These frameworks intend to aid architects by providing an ontology, which uses different 
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abstraction levels to map all kinds of information needed. Architecture frameworks position 

architecture results and enable diverse communication. 

Zachman in (Zachman, 1997) says that EA is the "issue of the century" by closing the set of 

representations of the relevant description of the organization so that it can be produced according to 

requirements (quality) and can be maintained over time (change), allowing flexibility and independence 

of different architectures, such as: Organizational Architecture (OA), Business Architecture (BA), 

Application Architecture (AA), Informational Architecture (IA) and Technological Architecture (TA). This 

enables organizations to face the challenges of great change and instability surrounding the business, 

given the need for constant change and innovation (Gama, da Silva, Caetano, & Tribolet, 2007). 

3.1.1.1 Organizational Architecture 

In OA are included all aspects related to the intrinsic characteristics of the organization that are normally 

associated with human and organizational factors. These characteristics are neither directly related to 

the specific conduct of business nor the mechanisms used in the creation of value. Therefore, OA 

involves aspects such as hierarchical structure, organizational culture, tacit and implicit relationships 

that guide the internal relations of the organization, the roles of different actors, rules, goals and, 

crucially, human resources (Gama, da Silva, Caetano, & Tribolet, 2007). 

3.1.1.2 Business Architecture 

BA results from the implementation of business strategies and defining business processes, which are 

a set of activities to be performed that alter the state of the business assets. A business process can be 

seen as a logical sequence of activities with inputs and outputs, interacting with people, which contribute 

to the achievement of certain business goals and occur in a specific location during a certain period of 

time (Laudon & Laudon, 2012). 

3.1.1.3 Applications Architecture 

AA consists in modelling applications necessary to support the business processes and information that 

feeds them. However, AA does not have the level of abstraction of BA and IA. First, AA automates 

business processes by making use of Informational Entities necessary for its operation, thus resulting 

from the relationship business process / information. The CRUD matrix arises in this context as a 

reference for determining applications that ensure the correct relationship between business processes 

and Informational Entities (Gama, da Silva, Caetano, & Tribolet, 2007). 
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3.1.1.4 Information Architecture 

IA brings together all that is perennial in the organization – Information – describing the structure 

required for the organization to know in order to develop business processes. For this, we define in an 

abstract manner the information required for business, independently of systems, technologies and 

business processes, structured in the form of Informational Entities. You can change the business 

strategy, business processes, applications and technology platform, however, the information remains 

practically perennial and unchanging over time. Nevertheless, the understanding and the way that you 

treat information can be change (Gama, da Silva, Caetano, & Tribolet, 2007). 

3.1.1.5 Technology Architecture 

TA is related to the implementation of architectures in an infrastructure of support and communication, 

i.e. the choice of technologies to be used as support for systems and applications that are defined in AA 

and IA (Gama, da Silva, Caetano, & Tribolet, 2007). 

Often IA, AA and TA appear grouped in the so-called Information Systems Architecture (ISA). This 

aggregation sometimes even includes BA. 

 

Figure 3.2: EA and its components (Gama, da Silva, Caetano, & Tribolet, 2007). 

3.2 Enterprise Governance 

Governance is often mixed up with Management. On one hand, Management is related to the 

responsibility of execution of a certain activity. On the other hand, Governance does not focus on the 

execution but on the guidance that enables the correct execution of a certain activity (ISACA, 2012). A 

good example is stated in (Henriques, 2010): “We can think in IT management, the role of management 

here is to assure the effective delivery of IT products and services… If we think in IT services delivery 
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case, governance is concerned with the creation of principles, frameworks, methodologies that can 

guide the effective services delivery”.  

Governance can be exercised at different levels and contexts within an organization. In (Hoogervorst, 

2009) it is given the definition of two important themes: Corporate Governance (CG) and IT Governance 

(ITG). 

Corporate Governance is defined as “the totality of internal structures and systems, as well as external 

rules and legislation, for internal control and risk management that ensures that enterprises exercise 

their responsibilities towards shareholders effectively and adequately” (Hoogervorst, 2009). 

IT Governance can be defined as “the organizational competence that exercises guidance (governance 

notion) over the IT strategy and IT architecture development which comprise the design, engineering, 

implementation and operation of IT systems” (Hoogervorst, 2009). 

The lack of alignment between CG and ITG, and also the need to guide enterprise development in a 

holistic manner led to a still maturing notion of Enterprise Governance (EG), which has its origins in CG 

limitations. It resulted from the need to assure the interests of shareholders by concerning also strategic 

issues (and not only compliance aspects), since strategic implementation is one of the main reasons of 

failures and consequently for changes in share prices. Therefore, EG is essentially about properly 

governing at the enterprise-wide level in order to ensure success in the implementation of the 

organization strategy (Henriques, 2010). Based on (Hoogervorst, 2009), we adopt the definition of EG 

as “the organizational competence for continuously exercising guiding authority over enterprise strategy 

and architecture development, and the subsequent design, implementation and operation of the 

enterprise”. 

 

Figure 3.3: Relationships between governance perspectives (Hoogervorst, 2009). 

Figure 3.3 depicts the relationships between the three different governance perspectives within the 

enterprise. It is shown that both ITG and CG should be an integral part of EG. 
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EG should not primarily concern management-oriented activities such as planning, decision making or 

risk management. Instead it should focus on developing a coherent and consistent overall enterprise 

design, which is crucial for the strategic and operational success. EG is responsible for the design 

guidance, integrating the various enterprise skills, knowledge and Technological Artefacts, enabling the 

enterprise to achieve the following crucial qualities in the current dynamic environment (Henriques, 

2010): 

− Adaptability: “ability to respond rapidly to change requirements”; 

− Flexibility: “ability to adapt rapidly to change requirements”; 

− Integration: “ability to operate as an unified system”; 

− Optimization: “ability to continually improve the efficiency of processes”. 

3.2.1 COBIT 5 

Successful enterprises have recognized that the board and executives need to embrace IT like any 

other significant part of doing business. Boards and management – both in the business and IT functions 

– must collaborate and work together, so that IT is included within the governance and management 

approach (ISACA, 2012).  

COBIT 5 is a comprehensive framework which assists enterprises in achieving their objectives for the 

governance and management of enterprise IT. Since COBIT started to be an IT Governance 

Framework, it still leans more towards IT Governance than Enterprise Governance. Simply stated, it 

helps enterprises create optimal value from IT by maintaining a balance between realizing benefits and 

optimizing risk levels and resource use. COBIT 5 enables IT to be governed and managed in a holistic 

manner for the entire enterprise, taking in the full end-to-end business and IT functional areas of 

responsibility, considering the IT-related interests of internal and external stakeholders. COBIT 5 is 

generic and useful for enterprises of all sizes, whether commercial, not-for-profit or in the public sector 

(ISACA, 2012). 
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Figure 3.4: COBIT 5 Key Principles (ISACA, 2012). 

COBIT 5 is based on five key principles (shown in Figure 3.4) for governance and management of 

enterprise IT, which are presented in the following sections (ISACA, 2012). 

3.2.1.1 Principles 

Meeting Stakeholder Needs. Enterprises exist to create value for their stakeholders by maintaining a 

balance between the realization of benefits and the optimization of risk and use of resources. COBIT 5 

provides all of the required processes and other enablers to support business value creation through 

the use of IT. Since every enterprise has different objectives, an enterprise can customize COBIT 5 to 

suit its own context through the goals cascade, translating high-level enterprise goals into manageable, 

specific, IT-related goals and mapping these to specific processes and practices. 

Covering the Enterprise End-to-end. COBIT 5 integrates governance of enterprise IT into EG: 

− It covers all functions and processes within the enterprise, i.e., COBIT 5 does not focus only 

on the “IT function”, but treats information and related technologies as assets that need to 

be dealt with just like any other asset by everyone in the enterprise; 

− It considers all IT-related governance and management enablers to be enterprise wide and 

end-to-end, i.e., everything and everyone – internal and external – that is relevant to 

governance and management of enterprise information and related IT. 

Applying a Single, Integrated Framework. There are many IT-related standards and best practices, 

each providing guidance on a subset of IT activities. COBIT 5 aligns with other relevant standards and 

frameworks at a high level, and thus can serve as the overarching framework for governance and 

management of enterprise IT. 
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Enabling a Holistic Approach. Efficient and effective governance and management of enterprise IT 

require a holistic approach, taking into account several interacting components. COBIT 5 defines a set 

of enablers to support the implementation of a comprehensive governance and management system 

for enterprise IT. Enablers are broadly defined as anything that can help to achieve the objectives of the 

enterprise. The COBIT 5 framework defines seven categories of Enablers: 

1. Principles, Policies and Frameworks; 

2. Processes; 

3. Organizational Structures; 

4. Culture, Ethics and Behaviour; 

5. Information; 

6. Services, Infrastructure and Applications; 

7. People, Skills and Competencies. 

Separating Governance from Management. COBIT 5 framework makes a clear distinction between 

governance and management. These two disciplines encompass different types of activities, require 

different organizational structures and serve different purposes. COBIT 5’s view on this key distinction 

between governance and management is: 

− Governance: ensures that stakeholder needs, conditions and options are evaluated to 

determine balanced, agreed-on enterprise objectives to be achieved; setting direction 

through prioritization and decision making; and monitoring performance and compliance 

against agreed-on direction and objectives; 

− Management: plans, builds, runs and monitors activities in alignment with the direction set 

by the governance body to achieve the enterprise objectives. 

Together, these five principles enable the enterprise to build an effective governance and management 

framework that optimizes IT investment and use for the benefit of stakeholders (ISACA, 2012). 

3.2.1.2 Enablers 

As previously stated in principle “Enabling a Holistic Approach”, COBIT 5 defines a set of enablers to 

support the implementation of a comprehensive governance and management system for enterprise IT. 

Enablers are broadly defined as anything that can help to achieve the objectives of the enterprise. The 

COBIT 5 framework defines seven categories of Enablers (ISACA, 2012): 

− Principles, policies and frameworks are the vehicle to translate the desired behaviour into 

practical guidance for day-to-day management; 

− Processes describe an organized set of practices and activities to achieve certain objectives 

and produce a set of outputs in support of achieving overall IT-related goals; 

− Organizational structures are the key decision-making entities in an enterprise; 
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− Culture, ethics and behaviour of individuals and of the enterprise are very often 

underestimated as a success factor in governance and management activities; 

− Information is pervasive throughout any organization and includes all information produced 

and used by the enterprise. Information is required for keeping the organization running and 

well governed, but at the operational level, information is very often the key product of the 

enterprise itself; 

− Services, infrastructure and applications include the infrastructure, technology and 

applications that provide the enterprise with information technology processing and services; 

− People, skills and competencies are linked to people and are required for successful 

completion of all activities and for making correct decisions and taking corrective actions. 

All enablers have a set of common dimensions, which are depicted in Figure 3.5. This set of common 

dimensions has the following benefits (ISACA, 2012): 

− Provides a common, simple and structured way to deal with enablers; 

− Allows an entity to manage its complex interactions; 

− Facilitates successful outcomes of the enablers. 

 

Figure 3.5: Enablers dimensions (ISACA, 2012). 

3.2.2 Organization Configuration Map 

Páscoa in (Páscoa, 2012) advocates the use of an Organizational Configuration Map in order to 

overcome the absence of mechanisms that allow a real time steering within the organizational context. 

The Organizational Configuration can be defined as “a set of organizational artefacts that drive its 

means, in an optimal and orchestrated manner, in order to achieve its ends”, and must clearly define 

the following topics. 
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3.2.2.1 WHAT are the concepts that compose the configuration? 

It is systematically proposed the WHAT on the Organizational Configuration Map, which is divided in 

three main areas: 

− Being, defines the present identity of the organization and identifies its business model, 

structure, governance and resources;  

− Becoming, defines what the organization wants to be, in the future, and identifies its ends, 

means, influencers, business processes, assessment, potential impact, strategy 

map/balanced scorecard, context diagram and activity plan concepts; 

− Behaving, identifies how the organization is doing in reaching its future state. It 

encompasses the concepts simulator, dashboard and adjustment mechanisms. 

3.2.2.2 WHO manages the configuration?  

Depending on the organization size and on the context we can identify four kinds of composite actor 

roles: 

− Monitor: handles the arrival of influencer facts; 

− Analyst: assesses impact on the wholeness of the organization of a certain influencer impact 

and builds a proposal based on previously analysed organizational configuration elements 

that entail the modification of organizational artefacts; 

− Manager: manages the organizational governance process; 

− Decider: decides about the solution that will be taken to solve the influencer impact. 

3.2.2.3 WHEN is the configuration managed? 

There are two moments when a configuration analysis has to be performed: 

− The planning cycle is initiated: need for being proactive and to develop several 

organizational configurations based on the analysis and on previous experience; 

− A relevant influencer fact is detected: perform an analysis in order to change the 

organizational configuration or change a parameter in the organizational parameter. 

The organizational configuration map considers diverse organizational configurations for different 

scenarios and a knowledge base of previous actions and the corresponding contexts. The main concept 

behind organizational configurations, near real time adaptation and dealing with multiple restrictions is 

to maintain the macro change process. Using this process, another form to adapt is to go on and consult 

the adaptation history which will, at the best case, find out a situation where the wholeness of the 

organization had to react to a similar influencer fact. Although similarities can be consulted and used as 
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reference, the organization should always preclude building organizational configurations using current 

scenarios. 

3.2.2.4 Benefits from near Real Time Steering 

It implies that the Organizational Configuration is well known and that actors that act upon it know what 

to change and when. The Organizational Configuration should allow the following: 

− Fast decisions: If events appear fast, decisions will have to be fast to prevent that a line of 

events will be waiting, thus having a negative impact on the organization’s performance; 

− Reliable decisions: Reliability decreases the need for repeated decisions that correct others 

and therefore has a clear effect on the number of decisions that need to be taken; 

− Accurate decisions: Precise decisions will have a decisive effect to correct problems and 

solve dysfunctions; 

− Repeatable decisions: Situations from the past would have to be recognized in order to 

identify if the same decisions can be applied with success. 

3.3 Enterprise Transformation 

ET is a common procedure for most, if not all, organizations. On one hand, exogenous changes such 

as sustainability, technological innovations, globalization, economic conditions and the changing nature 

of the workforce have a deep impact on the way organizations execute business. On the other hand, 

endogenous changes such as product innovation, restructuring and new business model adoption also 

potentially result in large-scale ET and consequently a disruption in the workplace. Organizations require 

an excellent ET in order to sustain competitive advantage (Uhl & Gollenia, 2012). 

3.3.1 Business Transformation Management Methodology 

Business Transformation Management Methodology (BTM²) provides a holistic and integrative 

perspective on the organizations and the entire complexity of its ecosystem. It does not reinvent the 

individual Management Disciplines (Strategy Management, Value Management, Process Management, 

Risk Management, Transformational IT Management, Process Management, Competence and Training 

Management, and Program Management) but rather provides a framework that integrates each one of 

them. The bases of the framework are the Meta Management Discipline, which provide the foundations 

for the success of the other Management Disciplines. BTM² is a generic framework that can be applied 

to different ET use cases, such as implementation of Enterprise Resource Planning (ERP) systems, 

introduction of shared service centres, business process outsourcing or post-merger integration (Uhl & 

Gollenia, 2012). BTM² is the methodology selected by us as the most adequate to deal with ET. 
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3.3.1.1 Meta Management 

Meta Management is a general discipline for ET, which is based on a holistic and integrative 

management approach. Meta Management is business-driven value-oriented, and integrates three 

pillars, namely: (1) Management Disciplines, (2) Transformation Lifecycle and (3) Leadership. 

Meta Management provides the overarching frame for different Management Disciplines and offers the 

linkages among the Management Disciplines, Leadership, culture and communication which allow the 

transformation process to be effective. In summary, the method has the following advantages (Uhl & 

Gollenia, 2012): 

− It provides an iterative lifecycle model (depicted in Figure 3.6), which allows understanding 

business transformation as a holistic process; 

− It offers an overall ET structure, including management layers, formal and informal 

management roles; 

− It focuses on the dimensions of the balanced scorecard for planning and controlling 

measures. Thus, Meta Management reuses a widely used performance management 

method; 

− It delivers decision criteria for choosing the right leaders and promoters for key positions and 

facilitates transformational Leadership; 

− It helps to create culture and values on the basis of transformation principles and guidelines 

to internalize and institutionalize the transformation goals; 

− It provides communication and engagement principles, and supports feedback loops. 
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Figure 3.6: The Meta Management Framework (Uhl & Gollenia, 2012). 

3.3.1.2 Individual Management Disciplines 

Each individual Management Discipline is well developed, including a large body of knowledge 

supporting them, and targets a specific group of professional people. Although, each group is crucial for 

organizations, there exists a strong tendency for separation and a lack of integration among different 

departments. Many sources refer to this fragmentation of the organization as a major reason for failure 

during ET and for increased risk of resistance – thus the importance of Meta Management (Uhl & 

Gollenia, 2012). 

The eight different individual Management Disciplines are (Uhl & Gollenia, 2012): 
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1. Strategy Management: analyses the needs and the causes for ET, as well as 

transformation readiness; 

2. Value Management: covers the objectives of ET and explains how key stakeholders can 

define business benefits and necessary changes in order to realize those objectives; 

3. Risk Management: elaborates on strategic and operational risks, which might jeopardize 

the success of ET; 

4. Business Process Management: defines the scope of process changes and the expected 

improvements in performance; 

5. Transformational IT Management: assesses to which extent IT changes are essential to 

enable a successful ET; 

6. Organizational Change Management: identifies the required types of changes and 

analyses their impact on various parts of the organization, as well as external ecosystem; 

7. Competence and Training Management: focuses on the organizational competencies and 

individual skills as critical success factors of ET; 

8. Program and Project Management: considers the program governance structure, roles 

and team structures, and reporting relationships to enable “best practice” program and 

project approaches and techniques to be deployed in executing ET. 

3.3.1.3 Transformation Lifecycle 

Transformation Lifecycle provides an overall map of the change territory and allows understanding of 

the iterative nature of ET. Based upon the transformation lifecycle, ET can be efficiently organized. The 

mistake that hampers a smooth ET is considering the transformation process as strictly linear; in 

essence, the transformation process is iterative and goes through different stages in recurring cycles. 

Therefore, a stage model with recurring phases is required. Figure 3.7 shows the four steps: (1) 

Envision, (2) Engage, (3) Transform and (4) Optimize. It is natural that the emphasis on the directional 

disciplines will be more in the early stages, and the enablement disciplines later. 
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Figure 3.7: ET Iterative Lifecycle (Uhl & Gollenia, 2012). 

3.3.1.4 Leadership 

In change management theory, an often neglected aspect of the process is the need to build a coalition. 

Communication plays an important role in ET and involves (Uhl & Gollenia, 2012): 

− Communication of reasons for transformation (“why can’t we stay the same”) is needed – 

that is, its purpose and the main goals; 

− Establishing a common language to ensure unambiguous interpretation of key concepts – 

for example, through a glossary or EA; 

− Communication of transformation values, principles and guidelines to create the cultural 

“ground” for transformation. 

The basis for Leadership is to build an organization that can effectively achieve its goals, by ensuring 

effective communication, motivation and also empowerment of all team members. There is a wide range 

of Leadership theory, from instrumental approaches to inspirational ones. All centre on the nature of the 

relationship between the leader and the followers (Uhl & Gollenia, 2012). 
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3.3.2 Change Management Models 

The introduction or alteration of an IS has a powerful behavioural and organizational impact. Changes 

in the way that information is defined, accessed, and used to manage the organization’s resources often 

lead to new distributions of authority and power. This ET breeds resistance and opposition and can lead 

to the demise of an otherwise good system. A very large percentage of IS projects stumble because the 

process of organizational change surrounding system building was not properly addressed. Successful 

system building requires careful change management (Laudon & Laudon, 2012). There are several 

Change Management models and theories with different approaches to address this concern, namely 

(Pryor, Taneja, Humphreys, Anderson, & Singleton, 2008):  

− The Action Research Model/Theory; 

− Lewin’s Three-Step Model; 

− Schein’s Extension of Lewin’s Change Model; 

− The Lippit, Watson and Westley model of planned change (which expanded Lewin’s Three-

Step Model to a Five-Phase Model); 

− Kotter’s Strategic Eight-Step Model; 

− Mento, Jones and Dirmdofer’s Twelve-Step Model; 

− Jick’s Ten-Step Model; 

− Shield’s Five-Step Model.  

A comparison of the steps required in each model is summarized in Table 3.1. Nevertheless, these 

Change Management models are general without focusing on specific dimensions of an organization, 

such as IT changes.  
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Action 
Research 

Model/Theory 
Collier, 1945 
Lewin, 1946 
French, 1969 
Schein, 1980 

Lewin’s Model 
(1945) & 
Schein’s 

Model (1980) 
(Adaptation of 
Lewin’s Model) 
*1958 Lippitt, 

Expanded 
Lewin 

Kotter’s Model 
(1996) 

Jick’s Model 
(2003)  

Mento/Jones/ 
Dirmdofer’s 
Model (2002) 

Shield’s Model 
(1999) 

Identify 
Problem(s) 

Lewin-Step 1 
Unfreezing 

Establish a sense 
of urgency 

Analyse the 
organizational 
need for change 

The idea and its 
concept 

Define the 
desired results 
and change plans 

Consult with 
Behavioural 
Science Expert 

Schein-Stage 1 
Need for Change; 
People must be 
dissatisfied with 
the present. 

Form a powerful 
guiding coalition 

Create a shared 
vision and 
common direction 

Define the 
change initiative 

Create capability 
and capability to 
change 

Gather Data & 
Begin Preliminary 
Diagnosis 

Lewin-Step 2 
Moving/ Changing 

Create a vision Separate from the 
past 

Evaluate the 
climate for 
change 

Design innovation 
solutions 

Provide Feedback 
to Client 

Schein-Step 2 
Cognitive 
Restructuring 

Communicate the 
vision 

Create a sense of 
urgency 

Develop a change 
plan 

Select and deploy 
solutions 

Behavioural 
Science expert & 
client members 
diagnose 
problems 

Lewin-Step 3 
Refreezing 
change to make 
permanent. 

Empower others 
to act on the 
vision 

Support a strong 
leader role 

Find and cultivate 
a sponsor 

Reinforce & 
sustain business 
benefits 

Behavioural 
Science expert & 
client jointly plan 
actions 

Schein-Step 3 
Refreezing 
involves self and 
others. 

Plan for and 
create short term 
wins  

Line up political 
sponsorship 

Prepare target 
audience, the 
recipient of 
change 

 

Take action Schein - To be 
permanent, 
change becomes 
a part of self, 
relations with 
others, & system 
in which people 
exist. 

Consolidate 
improvements 
producing more 
change 

Craft an 
implementation 
plan 

Create the 
cultural fit making 
the change last 

 

Gather data after 
action 

*Lippitt, Watson, 
Westley expand 
Lewin’s Model 

Institutionalize 
new approaches 

Develop enabling 
structures 

Develop and 
choose a change 
leader team 

 

Measure & 
Evaluate results 

*After Step 1, add 
Establish a 
change 
relationship 

 Communicate, 
involve people 
and be honest 

Create small wins 
for motivation 

 

Feedback results *After Refreezing, 
add Achieve a 
terminal 
relationship 

 Reinforce and 
institutionalize the 
change 

Constantly and 
strategically 
communicate the 
change  

 

Re-diagnose *Lippitt, et al Five 
Phase Change 
Model (1958) 

  Measure progress 
of the change 
effort 

 

New action if 
necessary 

   Integrate Lessons 
learned 

 

Table 3.1: Change Models Comparison (Pryor, Taneja, Humphreys, Anderson, & Singleton, 2008). 
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3.4 Summary 

During our research we studied several relevant concepts and related work that became the 

cornerstones of this Master Thesis, which are presented in this chapter. 

EE advocates that an enterprise is a designed, engineered, and implemented system, where EA allows 

to create an overview of the structure of an organization, its business processes, their application 

support, and the technical infrastructure, while expressing the different aspects and domains in 

corresponding architectures, and also their interrelations. The main motivation for the use of EA in this 

Master Thesis is due to the fact that it allows organizations to prepare and deal with ET. Changes are 

inevitable and those that require an immediate response to ensure the competitiveness of organizations 

in a world increasingly tough and dynamic. These changes always involve Governance and knowledge 

of the organization itself, which is the basis for defining and planning ET. 

EG focuses on developing a coherent and consistent overall enterprise design, which is crucial for the 

strategic and operational success. Moreover, it is responsible for the design guidance, integrating the 

various enterprise skills, knowledge and Technological Artefacts, enabling the enterprise to achieve 

fundamental qualities in the current dynamic environment, such as adaptability, flexibility, integration 

and optimization. COBIT 5 appears as a comprehensive framework which assists enterprises in 

achieving their objectives for the governance and management of enterprise IT. Although it started as 

an IT Governance Framework, nowadays it guides enterprise development in a holistic manner. We 

studied its five Principles and also the seven categories of Enablers that help organizations to achieve 

their objectives. In addition, the Organizational Configuration Map also enables a real time steering 

within the organizational context. This is relevant because it gave us the vision of which are the 

enterprise dimensions – later influencing our ET dimensions. 

Finally, in what concerns to ET we studied the BTM². This is a methodology, which provides a holistic 

and integrative perspective on the organizations and the entire complexity of its ecosystem, allowing to 

adequately deal with ET. Moreover, the Transformation Lifecycle provides an overall map of the change 

territory and allows understanding of the iterative nature of ET. Since the introduction (or alteration) of 

an IS typically has a powerful behavioural and organizational impact, we studied and compared several 

Change Management Models. 
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Chapter 4  

A fact is a simple statement that everyone believes. 

It is innocent, unless found guilty. 

A hypothesis is a novel suggestion that no one wants to believe. 

It is guilty, until found effective. 

– Edward Teller 

Proposal 

This chapter presents our proposal concerning the role of EA and Technological Artefacts in ET. 

Furthermore, we present the η Framework which has been published and presented as a Full Paper at 

the 16th International Conference on Enterprise Information Systems (Dionísio & Tribolet, 2014). This 

conference (ICEIS 2014) took place in Lisbon during 27-30 April 2014. 

4.1 Role of EA in ET 

Developments such as globalization, the fusion of business and IT, new technologies, the introduction 

of new business models and new regulations, occur at a higher pace than ever. This requires modern 

day enterprises to be able to adapt themselves swiftly to these changes. Furthermore, this puts a 

challenge on managers to make the right decisions at the right time for both short and longer term needs. 

The increasing complexity of the issues involved, as well as the growing diversity and heterogeneity of 

the concerns and stakes of the stakeholders involved, render pre-existing approaches less adequate. 

This calls for a new governance instrument, a call that is to be answered by the instrument of EA (Land, 

Proper, Waage, Cloo, & Steghuis, 2008). 

The emerging instrument of EA promises to provide management with insight and overview to harness 

complexity. Where classical approaches will handle problems one by one, EA aims to deal with these 

issues in a coherent and integral fashion, while at the same time offering a medium to achieve a shared 

understanding and conceptualization among all stakeholders involved and govern enterprise 

development based on this conceptualization. As such, EA plays a key role in the governance of 

organizations and their evolution (Land, Proper, Waage, Cloo, & Steghuis, 2008). In this Master Thesis, 

we therefore consider EA as being an integral part of the governance of an enterprise’s change and 

transformation processes. 
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4.1.1 Programmatic Steering of Change 

Typically, the implementation of a strategy (at a strategic level) is executed through programs (at a 

tactical level). A program can be considered as a layer above individual projects. It consists of multiple 

interdependent projects that together deliver some defined objective(s) for an organization. The 

objectives of a program are typically at a tactical level, aiming to achieve benefits and improvements in 

the business. We now will briefly explain what instruments are available for programmatic steering of 

change, namely (Land, Proper, Waage, Cloo, & Steghuis, 2008): 

− Governance and Portfolio Management: On the one hand, governance is a business 

challenge, which becomes increasingly important in the networked economy. To make 

overall change and governance processes of the enterprise possible, governance needs a 

clear insight into the substance and coherence of the entire value chain. On the other hand, 

Portfolio management is a means to manage initiatives and programs in an integrated, 

coherent fashion. For defining these programs, a common language is needed for the 

business and IT aspects involved and also for (expected and realized) outcomes and added 

value; 

− Program Management: This is an instrument to achieve business benefits. It is a way to 

manage uncertainties, changes, and coherence between projects. In coherence with the 

complete portfolio, rankings for the projects or interventions have to be made to develop a 

route consisting of projects toward the desired state. Program management focuses on the 

managerial aspects of this body of projects; 

− Projects: These aim to realize parts of the to-be situation. In doing so, the projects need to 

have a clear view of the to-be and the as-is situation. In the end, project results should not 

only answer the concerns of the project’s stakeholders, but it should also be aligned to 

strategic directions and constraints. 

To make large ET feasible and manageable, it will also typically be split into programs and eventually 

into projects. Even more, larger enterprises typically do not just have one transformation program, but 

rather multiple, which all need to be kept in sync and aligned to the strategy of the enterprise. According 

to (Greefhorst & Proper, 2011), there are roughly three key granularity levels at which ET can be 

regarded, which correspond with the three previous instruments for programmatic steering of change. 

These levels are: 

− Strategic transformation level: this level is tied into the strategy formulation and execution 

processes. It is concerned with the strategic direction of the enterprise’s transformation; 

− Tactical transformation level: this level is concerned with the portfolio of transformation 

programs needed to execute the overall ET. At this level we find the definition of the 

transformation programs, their overall planning and mutual synchronization; 
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− Operational transformation level: at this level, we are concerned with the day-to-day 

progress of the ET. This level concerns the projects within the programs. This is where the 

actual work of the transformation takes place. 

The previous ET levels and corresponding instruments are depicted in Figure 4.1. 

 

Figure 4.1: ET Levels and Instruments, adapted from (Greefhorst & Proper, 2011) (Land, Proper, 
Waage, Cloo, & Steghuis, 2008). 

4.1.2 Key EA Applications 

EA can be applied to steer and support ET and other purposes, providing an instrument to make 

informed decisions as well as to ensure compliance of the transformation to these decisions, at several 

levels of specificity (Land, Proper, Waage, Cloo, & Steghuis, 2008): 

− Situation Description: EA is a means for goal/cause analysis to investigate 

problems/shortcomings in an existing situation. This also involves the creation of a shared 

understanding of the existing situation (among stakeholders); 

− Gap Analysis: Identify key problems, challenges, issues, impediments, chances, threats, 

etc., as well as make well-motivated design decisions that enable a move from the existing 

situation into the desired strategic direction; 

− Strategic Direction: Express (and motivate) the future direction of an enterprise, as well as 

investigate (and evaluate) different alternatives. This also involves the creation of a shared 

conceptualization (among stakeholders) of the (possible) future directions, and shared 

agreement for the selected alternative; 

− Tactical Planning: Provide boundaries and identify plateaus (intermediary steps) for the 

transformation of the enterprise toward the articulated strategic direction. In this context, EA 

is used as a planning tool, making the realization of a strategy more tangible; 

− Operational Planning: Give a clear context and direction for a portfolio of projects working 

toward the realization of the steps defined at the tactical planning level; 
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− Selection of Partial Solutions: Select one or more standard solutions and/or packages that 

are to become part of the solution and/or decide to outsource an entire business 

process/service to another enterprise; 

− Solution Architecture: Create the high level design of an actual step in the ET as it will be 

realized (and implemented) in the context of a specific project; 

− Organizational Self-Awareness: EA allows capturing the organization reality, which 

enhances consciousness of the organization as a whole. This organizational self-awareness 

(OSA) aims at the combination of human and machines, resources and procedures, in order 

to provide, to the organization, the knowledge about who are its members and what (and 

how) are they acting (Tribolet & Sousa, 2013). 

 
Figure 4.2: Key applications for EA (Land, Proper, Waage, Cloo, & Steghuis, 2008). 

EA does not aim to replace the classic (mostly Program Management) approach, but rather to 

complement it. Program Management and EA need each other. Program Management cares for 

effectiveness and the control of time and budget. EA focuses on steering toward coherent solutions, 

aligning projects with this coherent solution, as well as setting boundaries for and providing guidance to 

the implementation of complex systems (Land, Proper, Waage, Cloo, & Steghuis, 2008). 
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4.2 Role of Technological Artefacts in ET 

We developed the η Framework (which is pronounced as ETA Framework, standing for Enterprise 

Transformation Assessment Framework) in order to enable organizations to have a feasible instrument 

at the Operational Level of Transformation, which allows them to understand the overall ET occurring 

throughout their projects. These projects mainly concern the adoption of Technological Artefacts. 

4.2.1 Enterprise Transformation Assessment 

The η Framework aims at enabling a clear understanding of overall Enterprise Transformation (ET) 

related to the adoption of Technological Artefacts, by focusing on changes upon the organization, 

corresponding benefits and stakeholder engagement. 

We advocate that the η Framework should be used from the beginning until the conclusion of ET 

projects. Notice that when we refer to an ET project we mean “transformation process with the 

purposeful intention to transform the organization as a means to achieve some goal” (Tribolet & Sousa, 

2013). 

The η Framework is designed to be used in the Operational Transformation Level, where we are 

concerned with the day-to-day progress of the ET. This level concerns the projects within the programs, 

where the actual work of the transformation takes place (Tribolet & Sousa, 2013). 

As previously stated, stakeholders demand to have a clear understanding of what changes will happen 

upon their organization and the corresponding benefits. Moreover, it is important to align transformation-

related objectives with goal-setting and incentive systems (Uhl & Gollenia, 2012). Therefore, we should 

map each change in the organization to its resulting benefits. By doing so we can easily communicate 

with our project stakeholders and explain to them why we are adopting a certain Technological Artefact, 

namely an Information System (IS). 

The η Framework is depicted in Figure 4.3 and encompasses three components, which are: 

− Stakeholders and corresponding classification according to their level of influence and 

attitude towards artefact; 

− Enterprise Transformation and its five dimensions, namely Governance Changes, 

Business Model Changes, Business Process Changes, Structure Changes, and Resource 

Changes; 

− Benefits and their different degree of explicitness, which in ascending order are Observable, 

Measurable, Quantifiable, and Financial benefits. 
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Figure 4.3: Example of applying the η Framework to an ET project. 

4.2.1.1 Stakeholders Engagement 

Stakeholders are critical to the successful adoption of the Technological Artefact since they can (and 

often do) significantly influence its development and outcome. The effective identification and 

management of stakeholders is essential to the success of ET (Nightingale & Srinivasan, 2011) (Uhl & 

Gollenia, 2012).  

A project’s success is related to stakeholder perceptions of the added value that is made possible 

through ET both at large and for themselves in particular, and also the nature of their relationships as 

stakeholders with the artefact. Consequently, stakeholder engagement is a critical success factor. If 

stakeholders are not fully engaged it is likely that there will be resistances to the implementation of the 

artefact (Uhl & Gollenia, 2012). 

The stakeholder management has the following objectives (Uhl & Gollenia, 2012): 

− Identify and list all stakeholders who are impacted by, or who can influence ET at the very 

beginning of the design and deployment of the artefact; 

− Conduct high-level change impact analysis that the artefact will have on the current 

organization and identified stakeholders; 

− Evaluate, analyse and record the degree of support and importance of each stakeholder; 

− Align communication activities to reflect the needs and demands of specific stakeholder 

groups; 

− Manage stakeholder (groups) individually along the artefact’s lifecycle. 

Stakeholder management helps to anticipate negative reactions to changes and supports to derive 

appropriate strategies to overcome potential resistances. At the beginning of ET all relevant 

stakeholders have to be identified, described and listed. This information helps to understand who are 

affected by ET. The high-level ET impact analysis provides information about the intensity of the 

changes for each different stakeholder groups and supports the anticipation of possible reactions. 
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Afterwards, all relevant stakeholder groups are evaluated and classified based on two dimensions (Uhl 

& Gollenia, 2012): 

− Level of influence: This is the ability of the identified stakeholders to influence the 

deployment and operation of the artefact and is determined using a high to low scale. For 

example, a high level of influence can result in decisions or actions from this stakeholder 

being attributed to the success of the artefact and/or leading to delays in timing, or may 

influence the overall scope and/or resourcing related to the artefact. A low level of influence 

means that the stakeholders have little or no influencing power over the progress or outcome 

of the artefact. Nevertheless, it is still important to capture their perceptions to minimize 

potential resistance; 

− Attitude towards artefact: This is the attitude of the stakeholders towards the artefact and 

can contribute to the successful adoption of it. A negative attitude may lead the stakeholders 

to withdraw support and actively seek ways of working around it. 

Therefore, each stakeholder can be classified as one of four basic stakeholder categories: promoter, 

enthusiast, resister or opponent. These categories can be briefly described as (Uhl & Gollenia, 2012): 

− Promoter: Stakeholders who have been identified as having a high level of influencing 

power and a positive attitude towards the artefact. These stakeholders can directly influence 

the scope of the artefact and the progress to date; they can also highly influence other 

people’s views on the artefact. Moreover, these stakeholders should be used as much as 

possible to help promote the artefact to other employees and to ensure that a “positive voice” 

is being heard; 

− Enthusiasts: Stakeholders who have low influence but a positive attitude can be used to 

help promote the artefact and to gain support from other employees. It should be made an 

effort to use them as promoters; 

− Resisters: Stakeholders with a low influence and a negative attitude towards the artefact 

should not be forgotten. Although their impact on the overall success of the artefact is not 

critical, these stakeholders should still be kept informed during ET. Stakeholders with a more 

positive attitude and higher influence may be able to convert Resisters to have a more 

positive attitude through regular communication and adequate information to ensure that 

these stakeholders understand the artefact and become involved in ET; 

− Opponents: Stakeholders who have been identified as having a high level of influencing 

power and a negative attitude towards the artefact are also likely to be critical weakness to 

a successful adoption of the artefact. Therefore, since these stakeholders can directly 

influence the scope of the artefact and its progress, and can highly influence other people’s 

views on the artefact, particular attention needs to be paid to them in order to bring them on 

board with ET. It must be ensured that ET does not face significant resistance. It may be that 

these stakeholders do not fully understand the artefact or why it is needed, or even do not 
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feel properly involved. No matter what the case is, their issues must be addressed in order 

to prevent spreading a negative attitude to other stakeholders. 

 

Figure 4.4: Stakeholder portfolio matrix (Uhl & Gollenia, 2012). 

The stakeholder portfolio matrix helps to derive organizational change management activities that need 

to be taken to mobilize specific stakeholders (especially opponents). These activities should be targeted 

at enable stakeholder engagement, with the purpose of increasing their commitment to ET and 

consequently allowing ET to fulfil its benefits. 

A revaluation of stakeholder groups on a continuous basis helps to consider the ever-changing 

environments of the artefact that will affect stakeholder perceptions, interests, or priorities. In addition, 

a reiteration of the stakeholder analysis supports the measurement of the impact of the applied artefact 

on the organization. 

4.2.1.2 Enterprise Transformation Dimensions 

One ought to assess the high-level organizational change impacts that an artefact will have on the 

existing organization and corresponding stakeholders. The ET component of the η Framework gives a 

perspective of the contribution/impact of a Technological Artefact on each ET Dimension. We propose 

five dimensions of ET, which are: Governance Changes, Business Model Changes, Business Process 

Changes, Structure Changes, and Resource Changes. Each of them is explained below. In Figure 4.3 

these changes are depicted in a radar chart, enabling all stakeholders to easily understand the overall 

impact of an artefact on their organization.  

Business Model Changes. Organizations appear as a response to the needs presented by society. 

Since their appearance, their business practice, irrespective of their activity, should produce something 

in order to receive value in return (Páscoa, 2012). A Business Model “describes the rationale of how an 

organization creates, delivers, and captures value” (Osterwalder, Pigneur, & Clark, 2010). 
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Although it can be used any Business Model variant, we suggest the Business Model Canvas 

(Osterwalder, Pigneur, & Clark, 2010). The Business Model Canvas advocates the need of a business 

model concept that everybody understands: one that facilitates description and discussion. It is crucial 

to start from the same point and talk about the same thing. The challenge is that the concept must be 

simple, relevant, and intuitively understandable, while not oversimplifying the complexities of how 

enterprises function. This concept can become a shared language that allows you to easily describe 

and manipulate business models to create new strategic alternatives. Without such a shared language 

it is difficult to systematically challenge assumptions about one’s business model and innovate 

successfully. Moreover, a business model has nine basic building blocks that show the logic of how an 

enterprise intends to create value (Osterwalder, Pigneur, & Clark, 2010). 

The nine basic building blocks are (Osterwalder, Pigneur, & Clark, 2010): 

1. The Customer Segments Building Block which defines the different groups of people or 

organizations an enterprise aims to reach and serve; 

2. The Value Propositions Building Block which describes the bundle of products and services 

that create value for a specific Customer Segment; 

3. The Channels Building Block which describes how a company communicates with and 

reaches its Customer Segments to deliver a Value Proposition; 

4. The Customer Relationships Building Block which describes the types of relationships a 

company establishes with specific Customer Segments; 

5. The Revenue Streams Building Block which represents the cash a company generates from 

each Customer Segment (costs must be subtracted from revenues to create earnings); 

6. The Key Resources Building Block which describes the most important assets required to 

make a business model work; 

7. The Key Activities Building Block which describes the most important things a company 

must do to make its business model work; 

8. The Key Partnerships Building Block which describes the network of suppliers and partners 

that make the business model work; 

9. The Cost Structure which describes all costs incurred to operate a business model. 

Business Model Changes encompass any modification in the previous building blocks made by the 

adoption of Technological Artefacts. 
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Figure 4.5: The building blocks of Business Model Canvas (Osterwalder, Pigneur, & Clark, 2010). 

Governance Changes. Governance is the systems and processes put in place to direct and control an 

organization in order to increase performance and achieve sustainable shareholder value. As such, it 

concerns the effectiveness of management structures, including the role of directors, the sufficiency and 

reliability of corporate reporting and the effectiveness of risk management systems (Páscoa, 2012). 

Governance encompasses Authority, Responsibility, Communication and Management. Thus, 

Governance Changes are related to any modification in these concepts. 

Business Process Changes. These changes cover transformations among “dynamically coordinated 

set of collaborative and transactional activities that deliver value to customers” (Páscoa, 2012).  

Resource Changes. These refer to modifications related to materiel (equipment), information, human, 

techniques, knowledge, skills and activities used to convert raw materials to valuable resources for the 

organization – or from a systems perspective, the means by which inputs are transformed into outputs 

(Páscoa, 2012). 

Structure Changes. These represent transformations in how the organization is decomposed to best 

fit its goals. It designates the formal reporting relationship in number of levels and span of control, it 

identifies the grouping together into departments (or sub-systems) and of departments (or sub-systems) 

into the total organization and it includes design systems to ensure effectiveness, communication, 

coordination and integration of efforts across departments (or subsystems). An effective organization 

structure and design is one that optimizes the performance of the organization and its members by 

ensuring that tasks, work activities and people are organized in such a way that goals are achieved. An 

efficient organization’s structure and design is one that uses the most appropriate type and amount of 

resources (e.g., money, materials, people) to achieve goals. Structure is normally reflected in the 

organization chart and is also the visual representation of the whole set of underlying activities (included 

in business processes) (Páscoa, 2012). 
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4.2.1.3 Benefit-Driven Change 

It is important to have all key stakeholders interested in the benefits provided by the artefact, motivating 

them to contribute with their knowledge, influence and time. Furthermore, it is crucial to obtain their buy-

in (or even better – engagement) regarding the ET project by making clear why it is important. Initially it 

is essential to capture the benefit in the words that the stakeholders use, rather than in generic or too 

much specific technical terms. This allows to gain their commitment to achieve ET and to ensure its 

meaning is fully understood (Uhl & Gollenia, 2012) (Bridges, 2003). 

According to surveys made (Uhl & Gollenia, 2012), the more successful organizations include a wide 

range of benefits, more than just Financial Benefits, in their business cases. Benefits may be 

Observable, Measurable, Quantifiable or Financial. 

Table 4.1 shows a framework for structuring these benefits according to the degree of explicitness. Any 

benefit can be initially allocated to the “Observable Benefits” row. Evidence must then be provided in 

order to move it to the rows above, which represent increasing levels of explicitness and knowledge 

about the value of the benefit (Uhl & Gollenia, 2012). 

Although some benefits are more difficult, but not impossible, to quantify they enable to assess the 

business value that many projects produce. The less successful organizations tend to limit the benefits 

included to those associated with efficiency improvements and cost savings. Furthermore, while some 

senior managers are primarily interested in the financial benefits, many other stakeholders, such as 

customers and employees can be more interested in the “softer” or more subjective benefits (such as 

observable ones). It is this last type of benefits, rather than the financial ones that are likely to lead to 

greater commitment from those stakeholders to making the investment successful. Notice that the 

sequence of expressing the benefits also matters, which means that they should be ordered according 

to the intended stakeholders if needed, mainly for three reasons (Uhl & Gollenia, 2012): 

− Externally facing changes that will benefit customers will have broader organizational 

acceptance than changes that suggest benefits to particular internal groups; 

− Positive and creative about new and better things that will happen should come first, since 

they are more likely to encourage action than negative or reductionist changes; 

− The story around ET benefits being told should be memorable, if the changes are truly 

worthwhile. Nevertheless, having more than a few simultaneous changes makes ET benefits 

too difficult for most people to remember or even too complicated for them to deal with ET. 

It can be difficult to quantify the benefits of implementation or improvement initiatives, and care should 

be taken to commit only to benefits that are realistic and achievable. Studies conducted across a number 

of enterprises that already have adopted the identical artefact could provide useful information on 

benefits that have been achieved (Uhl & Gollenia, 2012). In addition, it should also be provided a 

template of the η Framework with expected changes and corresponding benefits related to the adoption 

of a specific artefact. This way it is easier for organizations to fill in and understand how the framework 
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works. Nevertheless, it is essential to adapt the η Framework to the organization’s reality by adjusting 

changes and expected benefits. 

As previously mentioned, a feasible benefits management rationale implies that benefits and changes 

are inextricably linked and have to be considered at the same time, rather than creating a list of benefits 

and later working out how to achieve them. That is why it is essential to have these two components 

(Changes and corresponding Benefits) in the η Framework. There is often some confusion between 

changes and benefits: for example, “standardized or consistent processes” are often quoted as a benefit, 

but in reality are just changes; the benefit could be, for example: “reduced loss of orders due to 

unpredictable service levels” or “reduced staff training costs”. 

Degree of Explicitness Description 

Financial Benefits By applying a cost/price or other valid financial formula to a quantifiable 
benefit, a financial value can be calculated. 

Quantifiable Benefits Sufficient evidence exists to forecast how much improvement/value should 
result from the change. 

Measurable Benefits This aspect of performance is currently being measured (or an appropriate 
measure could be implemented). But is not possible to estimate by how 
much performance will improve when the changes are complete. 

Observable Benefits By use of agreed criteria, specific individuals/groups will decide, based on 
their experience or judgment, to what extent the benefit has been realized. 

Table 4.1: Framework for structuring benefits (Uhl & Gollenia, 2012). 

4.2.1.4 Mapping between Changes and Benefits 

The first goal when applying the η Framework is to map all changes with corresponding benefits (Figure 

4.6). Therefore we are able to easily answer the following relevant questions related to the ET leveraged 

by a Technological Artefact:  

− What are the expected changes? 

− What are the expected benefits? 

− What are the expected benefits for this specific change? 

− Which changes enable this specific benefit? 

 

Figure 4.6: Mapping between changes and corresponding benefits. 
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4.2.1.5 Ownership 

As initially stated, stakeholders’ involvement and participation is a critical core for enterprise success. 

Providing behavioural guidance through shared purpose, goals, norms and values ultimately boils down 

to providing meaning such that individuals orient themselves to the achievement of desirable ends (Uhl 

& Gollenia, 2012) (Dietz, et al., 2013). 

Selecting “Change Owners” to be responsible for both changes and corresponding benefits is also an 

essential aspect when applying the η Framework. They are the cornerstones to define the AS-IS and 

achieve the TO-BE. Therefore they help building a robust and accurate ET against which success will 

eventually be measured. In addition, an accurate assessment of the current situation will normally reveal 

priority areas of improvement within the transformation and help schedule the changes to deliver “quick 

wins” (Uhl & Gollenia, 2012). 

“Change Owners” are those named individuals or job role holders who accept responsibility for doing all 

they can to make the changes happen successfully, or to work with those making changes to ensure 

that the benefits are achieved (Uhl & Gollenia, 2012). Therefore, each pair of change and corresponding 

benefit in the η Framework must have an owner or in some cases joint owners (Figure 4.7). This way 

we are also able to answer the following relevant question: 

− Who is responsible for ensuring that changes and corresponding benefits are achieved? 

 

Figure 4.7: Mapping between changes/benefits and assigned owners. 

Furthermore, the role of these “Change Owners” is to make sure that: 

− Change and corresponding benefit is achieved; 

− Define how the benefit is measured; 

− Decide whether it can be quantified and valued in advance; 

− Define the current baseline (AS-IS); 

− Measure the extent to which it has been achieved (update the AS-IS). 

The η Framework allows having an accurate and updated holistic vision of the ET, which increases its 

credibility for many stakeholders, leading to greater commitment and involvement in improving the 

situation. 
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4.2.1.6 Iterative Approach 

Organizations are dynamic systems that are constantly in motion. They change their purpose (for 

instance, the core business of a company), their customers and services, and their external and internal 

structure in a pace that is much higher and much less planned than it used to be. This is partly due to 

the dynamic environment in which they operate, but also, to a certain extent, a choice of their own. To 

handle this motion, the successful enterprises of today have well-defined managerial responsibilities 

and understandable project priorities while also enable the processes to be enough agile, even 

improvisational and continuously changing. ET therefore comprises more than just planned change, 

initiated by people that think the organization is not agile enough to respond to its environment – it is a 

combination of deliberate and organic change. Although previous research in the field of Enterprise 

Transformation hardly expanded on “nonlinear processes,” they do imply that to properly understand 

ET one must allow for emergence and surprise. Moreover, the possibility of ET must be taken into 

account when having ramifications and implications beyond those initially imagined or planned 

(Harmsen & Molnar, 2013).  

In sum, it is crucial to apply and update the η Framework on a regular basis, from the beginning of an 

ET project, through all outlined changes and unexpected ones, until eventually all changes and 

corresponding benefits have been successfully achieved. At that point in time, one can expect having 

the Technological Artefact entirely operational and delivering its full potential to all involved stakeholders. 

4.2.2 Applying the framework according to ET Lifecycle 

This section illustrates how to correctly apply the η Framework during an ET project related to the 

adoption of a Technological Artefact by an organization. 

In order to successfully put into practice the η Framework we must bear in mind the Transformation 

Lifecycle, which provides an overall map of the change territory and allows understanding of the iterative 

nature of ET. Based upon this, ET can be efficiently organized. The mistake that hampers a smooth ET 

is considering the transformation process as strictly linear; in essence, the transformation process is 

iterative and goes through different stages in recurring cycles. Therefore, a stage model with recurring 

phases is required (Uhl & Gollenia, 2012). In Chapter 3, Figure 3.7 depicted the four steps encompassed 

in ET: (1) Envision, (2) Engage, (3) Transform and (4) Optimize. 

In the following subsections, we summarize the four phases of the Transformation Lifecycle as well as 

the corresponding steps required to properly apply the η Framework. Moreover, the requirements and 

expected outcomes of each phase are presented. It is also explained why the selection of “Change 

Owners” relies on their level of influence and primarily on their attitude towards the artefact. 
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4.2.2.1 Envision 

Envision is a phase that embraces the “why” as well as the “how” questions of ET. “Why is change 

needed and how capable is the organization to manage the transformation?” This phase diagnoses the 

need of the organization to adopt a Technological Artefact. In addition, the strategy and vision in dealing 

with the change need are also developed. Thus, it combines both analytical capabilities with creativity 

and foresight (Uhl & Gollenia, 2012). 

A further goal of the “Envision” phase is to create stakeholders’ commitment to the developed ET 

strategy within the top management team and subsequently in middle management and employees. For 

that reason ET must have a clear focus, be objective and transparent (Uhl & Gollenia, 2012) (Nightingale 

& Srinivasan, 2011). 

In this phase the main goal is to study the best feasible option of a Technological Artefact to solve a 

number of difficulties that the organization is facing. After the artefact has been chosen, the team 

responsible for this project should address it as an ET project, monitoring the overall impact that this 

artefact will have on their organization since the moment it was chosen. The first step is to map all 

related changes with corresponding expected benefits. This enables them to adopt a holistic approach 

to ET which must serve the “enterprise value proposition” – the basic reason the whole undertaking 

exists (Nightingale & Srinivasan, 2011). This mapping is the cornerstone of sharing the sense of urgency 

and vision of overall change in the organization. 

4.2.2.2 Engage 

Engage phase represents mobilizing commitment in the organization. Involvement and communication 

are essential here, as well as the establishment of discrete projects to deliver change and drive 

momentum. Engagement would entail delivering both behavioural and attitudinal buy-in to the 

transformation (Uhl & Gollenia, 2012). For that, ET requires a clear understanding throughout the entire 

organization of what change is required, why it is required, and what benefit will be obtained – which is 

described in the mapping of changes and benefits referred in the previous phase. 

At this phase, identify relevant stakeholders (such as managers and employees) and determine their 

value propositions. These stakeholders must support the adoption of the Technological Artefact and 

believe in the benefits it will grant to the organization – as well as to them. A comprehensive analysis of 

all relevant stakeholders is difficult but essential. First identify them and then prioritize each (single or 

group of) stakeholder(s) (Nightingale & Srinivasan, 2011) (Uhl & Gollenia, 2012). The previously 

presented Stakeholder classification allows categorizing, studying and selecting stakeholders according 

to their attitude towards artefact and level of influence.  

On the one hand, it should be selected stakeholders with a positive attitude towards the artefact (such 

as promoters and enthusiasts) to become “Change Owners”. Notice that each “Change Owner” must 

comprehend the environment in which “his/her” changes (and benefits) are taking place, in order to be 
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able to successfully monitor them. Remember to keep demands reasonable. Do not expect stakeholders 

to do more than is humanly possible. Try to put them through only one change/benefit at a time. If 

several changes are going to happen simultaneously, prepare stakeholders to cope with them and 

ensure that they know how the whole picture fits together. In addition, be prepared to scrap old rules. 

Drop policies and ways of working that make the transition harder than it has to be. And most importantly, 

work with concise goals by setting goals that are achievable, namely in the short term to keep spirits up. 

Finally, keep communicating with “Change Owners” and help them communicate within the organization 

(Bridges, 2003). 

On the other hand, stakeholders with a negative attitude (such as resisters and opponents) must also 

be addressed though in a different way. Take special attention to opponents due to their high level of 

influence. To make it as easy as it can be for these stakeholders to put an end to what went before, 

begin by forcing yourself (and your team) to see clearly what is going to end and who is going to suffer 

what losses as a result. Develop a strategy to help them through the inevitable shocks (Bridges, 2003). 

Pay attention to their opinions and help them to better understand changes/benefits that concern them. 

Since benefits are classified according to their level of explicitness related to the assessment of the 

business value that a change produces to the organization, it is possible to present the most relevant 

benefits to each type of stakeholder. For example, while some senior managers are primarily interested 

in the financial benefits, many other stakeholders, such as customers and employees can be more 

interested in the “softer” or more subjective benefits (such as observable ones) (Uhl & Gollenia, 2012). 

4.2.2.3 Transform 

Transform phase encompasses achieving all previously defined changes, including Governance 

Changes, Business Model Changes, Business Process Changes, Structure Changes, and Resource 

Changes in the organization. In this phase it is where transformation in occurs, such as reorganization 

of resources, new business processes and relationships, including creating new business entities, 

relocation and redeployment of staff, creating and utilizing new capabilities and enhancing employee 

competencies, and changing their behaviour, attitudes and shared value. People need to understand 

the need for transformation and commit to a pace which is acceptable to them while enabling inhibiting 

walls between departments and businesses to be removed. The rational and the emotional elements 

have to be brought together to win hearts and minds (Uhl & Gollenia, 2012). Only by then will the 

organization be able to take full advantage from all efforts made. 

Keep in mind to focus on enterprise effectiveness before efficiency. An effective enterprise delivers 

adequate value to all stakeholders. An efficient enterprise operates at the lowest possible cost. 

Efficiency has great value, but it is not the most desirable quality. Effectiveness is crucial to enterprise 

viability. Enterprises should strive to be both effective and efficient, but lean organizations are built on 

effectiveness (Nightingale & Srinivasan, 2011). The same applies to ET. 
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The main goal at this phase is to assess if each change has been made and whether its corresponding 

benefit has been achieved. As previously stated, only afterwards we should focus on increasing 

efficiency. Nevertheless, throughout ET we must update the η Framework on a regular basis in order to 

maintain a holistic and updated model of transformation occurring in the organization. 

4.2.2.4 Optimise 

Optimise is a phase where transformation must be embedded and internalized as the new “business as 

usual”. The institutionalization of transformation – ensuring that quick wins are consolidated, processes 

and achievements are measured, and any laggard behaviour is addressed – will create conditions for 

effective ET and ensure that change capability is enhanced (Uhl & Gollenia, 2012). 

It is crucial to ensure stability and flow within and across the enterprise since it is unfeasible to develop 

a useful baseline for ET amid turbulent operations. Organizational stability helps to identify bottlenecks 

and eliminate them (Nightingale & Srinivasan, 2011).  

ET in practice is often messy and, to some stakeholders engaged in it, as multiple activities vie for 

attention and the realities of dealing with obstacles confounds the best-laid plans. The iterative nature 

of ET must therefore be addressed. The constant iteration and the preparedness to return to phases of 

the cycle to solve problems and reinforce messages is a key element of the transformation process (Uhl 

& Gollenia, 2012) – and this is where the η Framework must excel. 
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4.3 EA and η Framework in ET 

Up until now we explained ET levels and corresponding instruments: Strategic transformation level 

supported by Governance and Portfolio Management, Tactical transformation level supported by 

Programs, and finally the Operational transformation level enabled by Projects. In addition, we also 

presented the η Framework. Although we clarified the role of each other in ET, it is important to tackle 

how both relate in an ET context. 

On the one hand, EA enables organizations to steer and support ET and other purposes by providing 

an instrument to make informed decisions as well as to ensure compliance of the transformation to these 

decisions, at all three levels of ET. On the other hand, the η Framework is designed to be used in the 

Operational Transformation Level, where we are concerned with the day-to-day progress of ET projects. 

In short, Figure 4.8 depicts both EA and the η Framework applied in an ET context, which encompasses 

its three different levels and corresponding instruments. Together, EA and η framework aim at enabling 

a holistic vision of ET, while providing means to successfully steer and coordinate it. 

 

 

Figure 4.8: EA and η Framework with corresponding ET Levels and Instruments. 
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4.4 Summary 

In this chapter we presented our conclusions on the role of Enterprise Architecture (EA) and 

Technological Artefacts in ET. 

On the one hand, we discussed how EA enables organizations to steer and support ET and other 

purposes by providing an instrument to make informed decisions as well as to ensure compliance of the 

transformation to these decisions, at all three levels of ET. In addition, we presented the key applications 

of EA, namely: Situation Description, Gap Analysis, Strategic Direction, Tactical Planning, Operational 

Planning, Selection of Partial Solutions, Solution Architecture, and Organizational Self-Awareness. 

On the other hand, we presented the η Framework which aims at enabling a holistic vision of Enterprise 

Transformation (ET) related to the adoption of Technological Artefacts. We also advocate that this 

framework is a tool which allows organizations to adequately understand and measure the role of a 

Technological Artefacts on the transformation of their organizations. 

We discussed the three interrelated components of our framework: (1) Stakeholders and corresponding 

classification according to their level of influence and attitude towards an artefact; (2) ET which 

encompasses five dimensions, namely Governance Changes, Business Model Changes, Business 

Process Changes, Structure Changes, and Resource Changes; and (3) Benefits classified according to 

their different degree of explicitness and hence importance to each stakeholder. 

In order to assess ET in a feasible way, we proposed mapping every single change with its 

corresponding benefit. Subsequently, these pairs of changes and benefits are assigned to a group of 

“Change Owners”, who are responsible for ensuring that ET is measured and successfully achieved. 

The selection of these “Change Owners” relies on their level of influence and primarily on their attitude 

towards the artefact, where promoters and enthusiasts are fundamental to promote the artefact and 

engage with other stakeholders in order to gain their support. 

Later we summarized the four phases of ET Lifecycle (Envision, Engage, Transform, and Optimise 

phase) along with the corresponding steps in each phase required to properly apply the η Framework. 

In addition, we stated that ET is an iterative process, which implies that our framework must be applied 

and updated on a regular basis. 

Finally, we conclude that both EA and η framework aim at enabling a holistic vision of ET, while providing 

means to successfully steer and coordinate it.  
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Chapter 5  

In theory there is no difference between theory and practice. 

In practice there is. 

– Yogi Berra 

Demonstration 

This Chapter corresponds to the demonstration phase of DSRM. In order to demonstrate our proposal, 

we have developed a prototype in Microsoft Office Excel of the η Framework. We chose Microsoft Office 

Excel because it is an accessible and easy to use tool, available in almost all organizations. We applied 

this prototype in two real organizations: 

− General Secretariat of the Ministry of Justice (Secretaria-Geral do Ministério da Justiça – 

SGMJ); 

− Portuguese Bar Association (Ordem dos Advogados – OA). 

The framework was used in both cases to assess the impact of a Document Management Solution – 

Edoclink by Link Consulting. Section 5.2 contains a brief explanation regarding this artefact. 

Although these are distinct organizations, since we still have not finished our demonstration in SGMJ 

and the artefact (IS) is exactly the same in both organizations, we will only present in a single section 

the demonstration related to the OA Case. 

5.1 Portuguese Bar Association Case 

Initially the mapping between changes and corresponding benefits was made with the help of a 

Coordinating Manager from Link Consulting. Since this person is involved in projects related to 

Document Management Solution (Edoclink), she was able to effectively trace the relationship between 

changes that would be made by the artefact in most organizations and also the benefits they would 

enable. Notice that the mapping obtained is an excellent basis to start an assessment in almost every 

organization which adopts a Document Management Solution (in this case: Edoclink) since there are 

several changes and benefits that will be common to these organizations. Moreover, the content of the 

mapping was based exclusively on the assumptions and experience of the Coordinating Manager. Thus, 

our role was to simply explain and assist in the structuring of this knowledge into our framework. 

The next step was to meet with a Director in OA. We presented our framework and the main goals of 

this prototype. This was received with a great interest, mainly because it is considered to be an 

instrument for overall steering and assessment of a project (concerning the adoption of an artefact). 
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Nevertheless, despite all the interest and support given, we had to arrange another meeting in the 

following week because there were a few problems related to resistance shown by some crucial 

stakeholders in OA in what concerned to the acceptance of the system. This was actually eye-opening 

to the importance of the stakeholders in the success of an artefact. Without their acceptance and 

commitment to regularly use Edoclink, it became completely useless – while the workforce continued to 

use paper-based processes. 

The second meeting went according to plan. The artefact finally started being used, while the 

stakeholders who have been resisting it had been properly handled. Therefore, we were now able to 

assess the impact of the artefact in OA. Firstly, we identified all relevant stakeholders. Then these 

stakeholders were classified according to their level of influence and attitude towards Edoclink. The 

results (in Portuguese) are depicted in Table 5.1. Notice that in order to preserve their privacy, all 

stakeholders’ names were replaced by letters ranging A-F. 

 

Table 5.1: Results of stakeholders’ classification in OA’s case (in Portuguese). 

The result of the assessment of the Stakeholder dimension was the following: 

− 4 Promoters (high level of influence and positive attitude towards the artefact); 

− 1 Enthusiast (low level of influence and positive attitude towards the artefact); 

− 1 Opponent (high level of influence and negative attitude towards the artefact). 

With the Stakeholders dimension of the framework completed, we could easily evaluate, analyse and 

record the degree of support and importance of each stakeholder in order to later align communication 

activities to reflect the needs and demands of specific stakeholder groups. Therefore, able to manage 

each relevant stakeholder (single or group) throughout the project. Unfortunately due to some 

constraints in time available related to this Master Thesis and also to this project in the OA, it was only 

possible to assess the AS-IS of the ET occurring. This means that no further actions and updates were 

made to this dimension. To be able to properly apply it in the correct way, we would have had to apply 

the framework since the beginning of the project – something unfeasible because of the time interval for 

developing this Master Thesis. 

In addition to the Stakeholder management, we completed the assessment related to changes and 

corresponding benefits. Since much of the mapping was previously made with the help of Link 

Consulting, the assessment of the AS-IS on both changes and benefits was rapidly completed. Hence, 

we filled each row (pair of change/benefit) according to the Director of OA with the help of a consultant 

from Link Consulting. The result of this assessment (in Portuguese) is depicted in Table 5.3. 
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The results obtained regarding the assessment on the Mapping between pairs of Changes and 

corresponding Benefits are easily understood due to a simple mechanism implemented in the Microsoft 

Office Excel prototype. Depending on the achievement of each change and corresponding benefit, we 

are able to identify in a feasible way which are the pairs of Change-Benefit that need to be addressed, 

as well as the ones that have already been successfully realized.  

The rationale behind the mechanism applied is based on the implementation of the change and also in 

the achievement of the corresponding benefit. Furthermore, there are three distinct states that a pair of 

Change-Benefit can acquire (shown in Table 5.2), namely: 

− Completed ( ) – This state represents situations in which a change has been realized and 

the corresponding benefit has been achieved; 

− Uncompleted ( ) – This state represents situations in which a change has been realized 

but the corresponding benefit has not been achieved; 

− N/A ( ) – This state represents situations in which a specific change is pending or even not 

applicable, which means that it is irrelevant to measure whether the corresponding benefit 

has been achieved.  

 

Table 5.2: Rational behind the distinct states of a pair of Change-Benefit. 

Therefore, the result of the assessment made to the mapping of changes and benefits was the following: 

− 22 pairs of Change-Benefit completed, i.e. the changes were realized and the corresponding 

benefits were achieved; 

− 1 pair of Change-Benefit not applicable since the change (electronic form) was not yet 

realized, which means that the corresponding benefit (reducing filing errors) could not be 

achieved; 

− 2 pairs of Change-Benefit uncompleted. In these cases, the change had already been 

realized (MS Word Integration – automatic filling of fields) but the 2 corresponding benefits 

were not achieved yet (improvement in workflow and normalization of forms in the 

organization). These pairs required their attention in order to take full advantage of the 

potentials enabled by the artefact. 

As previously stated, our role in these meetings was to help in the filling of our framework according to 

the informal assessment made. At any moment we interfered in the evaluation of the ET, which means 

that the results obtained concern to the OA’s stakeholder understanding – the interviewed Director. 
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Moreover, the Link’s Consultant who also took part in these two meetings helped us understand the 

pairs of Change-Benefit available in the template. 

The framework also allowed the Director of OA and the consultant of Link Consulting to discuss about 

overall ET occurring in OA but also to identify bottlenecks that needed urgent attention. One example 

of an identified problem was that there were a few jobs that were affected (became not applicable) by 

the adoption of the Document Management System, demanding a reformulation of the roles of these 

stakeholders in OA. 

Once more, there were a few important steps that were not applied due to the lack of time available to 

apply our framework entirely. The relevant skipped steps were: 

− Pairs of Change-Benefit were not assigned to a set of Change Owners, which means that it 

was not applied a Stakeholder Engagement approach; 

− Although this was considered to be an unbiased evaluation, the only assessor was the 

interviewed OA’s Director. It is much more valuable if the assessments are made by a group 

of relevant stakeholders instead of a single one. Unfortunately this may cause the 

assessment of Stakeholders and overall ET success to be biased according to the 

assessor’s personal opinion; 

− No metrics (such as KPI’s) were applied to assess the changes and benefits enabled; 

− This assessment only focused on the current state of ET (AS-IS), lacking of the past states 

and, unfortunately, the future ones. 

We would like to highlight that perhaps if the framework was applied since the initial phase of the project, 

OA could have been able to adequately deal with the ET due to the adoption of Edoclink – and that it is 

still facing. 
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Table 5.3: Results of the assessment made on both changes and benefits (in Portuguese).
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The final result of the ET assessment is depicted in Figure 5.1 (in Portuguese). From this assessment 

we can retain the big picture of ET in OA enabled by the artefact, namely: 

− Stakeholders: Almost every identified stakeholder supports this artefact and its use in OA. 

Only one stakeholder gave initial resistance. Since it has a high level of influence, it is 

classified as an Opponent. The main reason for this resistance it was because this system 

could lead to her loss of influence in OA. This issue led to a disciplinary action. Further details 

are not discussed in this dissertation in order to maintain employee’s privacy; 

− Changes: Since the artefact is a Document Management System, it was already expected 

the highest impact on the Resources dimension. This is followed by several changes in 

Governance and Structures. Then finally a few changes in OA’s Business Processes and 

slight impact in the OA’s Business Model (more specifically, the relationship with its clients); 

− Benefits: On the one hand, all expected Financial and Quantifiable benefits have been 

achieved, though they have not been adequately measured. On the other hand there was 

one Measurable and two Observable benefits who have not been achieved yet. Although 

this perspective of classifying the benefits according to their degree of explicitness allow us 

to understand how we are able to effectively evaluate them, it is also true that a quick glimpse 

at the overall achievement of benefits (i.e. Benefit Dimension depicted in Figure 5.1) does 

not bring too much added value. Therefore we also used a different approach, where we 

classified the identified benefits according to the four different dimensions of the BSC 

(Balanced Scorecard). The result of this classification is depicted in Figure 5.2 (in English). 

This way we can conclude that the artefact has already enabled the organization to achieve 

nearly all expected benefits, which are highly related to the learning and growth of the 

organization itself, but also several improvements in its internal processes. Additionally, all 

Financial and Customer related benefits have also been confirmed. 

Notice that by mapping benefits according to four dimensions of the BSC, we obtain a feasible way of 

supporting the BSC and take advantage of an effective organizational performance measurement and 

a tool to implement Enterprise’s Strategy. 

To summarize the current state of the overall realization of ET (i.e. by comparing the AS-IS with the TO-

BE state based on the realization of the pairs in our mapping between changes and benefits), our 

prototype shows that 88% of the pairs Change-Benefit are Completed ( ), 8% are Uncompleted ( ), 

and 4% are N/A ( ). 
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Figure 5.1: Final result of the ET assessment in OA’s case (in Portuguese). 
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Figure 5.2: Another approach to classification of benefits in OA’s case (in English). 
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5.2 Edoclink 

The impact of the adoption of IT/IS Artefacts ranges extensively in benefits. In this section we introduce 

the artefact Edoclink, which is important for the assessment of Technological Artefacts’ role in ET. 

Link Consulting developed Edoclink1, which is an integrated Document Management and Decision 

Support developed for the Web environment and integrated with Microsoft Office SharePoint Server. 

Edoclink ensures registration activities, forwarding of documents and management of internal 

processes. It may also use associated electronic forms. The new version complies with MoReq2 

concepts2. 

Edoclink includes a set of additional modules (Figure 5.3), namely3: 

− Edoclink BPM Designer: Creating and changing document flows via graphical interface with 

BPMN notation; 

− Edoclink Capture: Batching scanning, validating and processing paper documents, OCR 

reading and module for managing barcodes; 

− Edoclink Connectors: Modules for integration with ERPs; 

− Edoclink DigiSign: Digital signature module for dispatches and documents combining the 

use of scanned signatures in templates for document production; 

− Edoclink MultiSite: Network connection of different Edoclink systems using Microsoft 

BizTalk; 

− Edoclink OnlineDesk: Dematerialization of customer service channels, including 

management of Web forms; 

− Edoclink Reporting: Usage statistics and management indicators. 

This Document Management solution brings the following main benefits to an organization4: 

− Dematerialization of documents and related process proceedings; 

− Standardization of working processes; 

− Increased speed in documents availability, access and processing; 

− Security while processing and accessing information; 

− Increased productivity; 

− Cost reduction. 

1  http://www.link.pt/edoc/  
2  MoReq2: Model Requirements for the Management of Electronic Records (http://www.moreq2.eu/moreq2) 
3  http://www.link.pt/edoc/detalhe_modulo.aspx?idsc=1988 
4  http://www.link.pt/edoc/detalhe_artigo.aspx?idsc=1986 
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While making information processing easier and increasing access speed, Edoclink will contribute for 

improving the operation of the Organizations and will consequently increase their productivity, adapting 

to the working methods and thereby minimizing the impacts of the change. 

 

Figure 5.3: Modules available for Edoclink. 

5.3 Summary 

In this Chapter we presented our Demonstration. We applied the prototype based on the η Framework 

to two real organizations: 

− General Secretariat of the Ministry of Justice (Secretaria-Geral do Ministério da Justiça – 

SGMJ); 

− Portuguese Bar Association (Ordem dos Advogados – OA). 

The framework was used in both cases to assess the impact of a Document Management Solution – 

Edoclink by Link Consulting, which was briefly presented. Since there were still some meetings needed 

to finish the SGMJ Case (mainly regarding their feedback), we only presented the complete OA Case. 

Regarding the OA Case, we talked about the topics addressed in the meetings, namely the two main 

assessments made to Stakeholders and the achievement of expected changes and corresponding 

benefits. Throughout this chapter we also show figures illustrating our work developed and the results 

obtained in our prototype. Furthermore, we captured the big picture of ET occurring in OA, which was 

enabled by the adoption of a Technological Artefact. 
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Chapter 6  

Strive not to be a success, 

but rather to be of value. 

– Albert Einstein 

Evaluation 

6.1 Strategies for Design Research Evaluation 

The evaluation step is considered to be one of the most important steps in the Design Science Research 

of Information Systems. It enables to verify the real contribution of the proposed artefact and its 

effectiveness on the problem (Hevner, March, & Park, 2004). 

In (March & Smith, 1995) the authors define evaluation in DSRM as the development of criteria and the 

assessment of the artefact’s performance in comparison to the criteria. It is important to notice that 

evaluation must not only comprises if the artefact worked, but also how and why it did work. 

To fill in this gap it was developed a framework (Pries-Heje, Baskerville, & Venable, 2008) that could 

help researchers use and rigorously evaluate Design Science Research and its artefacts. This 

framework consists on distinguishing evaluation in two separated dimensions: 

− Form of the evaluation: can either be artificial or naturalistic. On the one hand, in an artificial 

evaluation, the solution is evaluated in a contrived and non-realistic way (using for example 

simulations, laboratory experiments and mathematical proofs). On the other hand, in a 

naturalistic evaluation the solution’s performance is tested in real environments using real 

users, real systems and to solve real problems; 

− Moment of the evaluation: can be ex-ante or ex-post. On the one hand, ex-ante means 

that the evaluation takes place before the artefact is developed, meaning that it is not 

absolutely necessary to construct an artefact to evaluate a theory. On the other hand, ex-

post means that when the evaluation is conducted, the artefact is already developed.   

The framework indicates that the artefact can either be a process or a product. Figure 6.1 depicts the 

two dimensions and the possible combinations. 
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Figure 6.1: DSR Evaluation Strategies (Pries-Heje, Baskerville, & Venable, 2008). 

In order to evaluate the artefact, the framework proposes a strategy based in three questions: 

− When does evaluation takes place?  

− What is actually evaluated? 

− How is it evaluated? 

Table 6.1 summarizes the essential characteristics of the evaluation Process (P) and corresponding 

evaluation Criteria (C) that we have selected. 

In our research the evaluation is inserted on the two quadrants, since it was done after the development 

of the artefact in Naturalistic and Artificial ways. In the first case we did the demonstration on a real 

organization and we have evaluated the proposed artefact. Furthermore, the used process (P) was 

interviews, which were based on (C) the eight principles of Österle and the Moody and Shanks Quality 

Management Framework (MSQMF). In addition, we submitted a scientific paper to an International 

Conference concerning the η Framework (P), which allowed to get positive appraisal of the scientific 

community (C). 

The questionnaire used to gather feedback is presented in Appendix A, while the Acceptance Letter of 

ICEIS 2014 is in Appendix B.   

 Ex Ante Ex Post 

Naturalistic N/A 

P: Demonstration to experts, academics, and 
professionals, who gave their feedback through a 
questionnaire 

C: Österle and MSQMF principles 

Artificial N/A 
P: Submission of scientific paper to an International 

Conference 
C: Scientific Community appraisal 

Table 6.1: DSR Evaluation Strategy Instantiation. 
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The DSRM outline five evaluation methods: Observational, Analytical, Experimental, Testing, and 

Descriptive (Hevner, March, & Park, 2004). In this research we will use the Observational method, 

when the artefact is studied in a business environment; the Analytical, to examine the structure and/or 

behaviour of an artefact; and the Descriptive, to build a convincing argument for the artefact’s utility 

through the use of relevant research and construct detailed scenarios around the artefact in order to 

demonstrate its utility (Hevner, March, & Park, 2004). 

Finally, after the conclusion of the steps encompassed in this chapter, we are able to gather enough 

knowledge in order to decide if we need to revisit (or even modify) the previous objectives defined for 

the solution, or perform adjustments to the proposed artefact, advance and communicate the results of 

this research (Peffers, Tuunanen, Rothenberger, & Chatterjee, 2008). 

6.2 Practitioners Feedback 

As previously stated, we applied η framework by using our prototype in two different organizations: 

− General Secretariat of the Ministry of Justice (Secretaria-Geral do Ministério da Justiça – 

SGMJ); 

− Portuguese Bar Association (Ordem dos Advogados – OA). 

Although these are distinct organizations and we have not finished our demonstration in SGMJ, the 

feedback gathered until this moment can be summarized as follows. 

6.2.1 Main Positive Feedback 

The main positive aspects obtained related to the η framework are: 

− Holistic approach to ET: assessment of the real impact of an artefact on the organization, 

while measuring changes and benefits achieved; 

− Stakeholder engagement: interesting approach to stakeholders, with a simple way of 

managing and empowering them to act on ET; 

− Simplicity: The ease of applying the framework even in different scenarios and 

organizations realities (from small projects to extensive projects), as well as the ease of 

updating it makes this framework a feasible tool for organizations to properly deal with ET; 

− Adaptability: each organization may pick their classification criteria for each of the three 

components of the framework, according to their specific needs. 
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6.2.2 Main Suggested Improvements 

The main aspects asked to be improved in the η framework are: 

− Benefit Management: The classification of benefits into four different types depending on 

their degree of explicitness tends to be of little relevance to some of the inquired. In this case 

we showed that we could use another approach that fitted better their concerns, such as the 

mapping into to the four different dimensions of the BSC – This improvement was easily 

made thanks to the simplicity and adaptability of our framework; 

− ET progress: Although this problem is related to technology chosen to develop our prototype 

(Microsoft Office Excel), there is a lack of vision related to the progress made during ET. In 

our specific case, we could only have this feature in the prototype by having multiple files, 

each one related to a single point in time. 

6.3 Academic Feedback 

Our Master Thesis was presented in the course POSI-E3, which is a post-graduation in Information 

Systems with specialization in Enterprise Engineering held by IST (Instituto Superior Técnico) and 

INESC (Instituto de Engenharia de Sistemas e Computadores). This course is presented as a new 

platform for knowledge essential for the adaptation of businesses to new and increasing demands of 

the twenty-first century market through solid and serious one preparation in the fields of engineering and 

business information systems.  

One of its main modules is EA, in which we presented this Master Thesis and focused on obtaining 

valuable feedback related to our framework. The inquired ranged from roles such as Directors, Project 

Managers, Enterprise Architects, HR Chiefs of Department, Students, Controllers, and Senior IT 

Technicians. Their organizations ranged from public to private, as well as from different sectors. These 

organizations were: 

− AMA (Agência para a Modernização Administrativa); 

− ANACOM (Autoridade Nacional de Comunicações); 

− AT (Autoridade Tributária e Aduaneira); 

− AXA;  

− BCP (Banco Comercial Português); 

− BPI (Banco Português de Investimento); 

− EDP (Energias de Portugal); 

− INAC (Instituto Nacional de Aviação Civil); 

− INOV (INESC Inovação); 

− SUCH (Serviço de Utilização Comum dos Hospitais); and 

− Sportinvest. 

62 



In total there were 13 inquired, who gave their feedback after we presented our research and 

demonstrated the related framework. In sum, the feedback gathered is very similar to the one obtained 

in the OA and SGMJ Cases, with the audience getting very interested in our work and encouraging us 

to continue to improve the framework. 

6.4 Moody and Shanks Quality Management Framework 

The Moody & Shanks Quality Management Framework (MSQMF) proposes eight quality factors (Moody 

& Shanks, 2003):  

− Completeness: the artefact contains all user requirements; 

− Simplicity: the artefact contains the minimum possible entities and relationships; 

− Flexibility: the ease with which the artefact can support business and/or regulatory change 

without the need for change itself; 

− Integration: the consistency of the artefact within the organization; 

− Understandability: the ease with which the concepts and structures in the artefact can be 

understood; 

− Implementability: the ease with which the artefact can be implemented in the time, budget 

and technology available for the project; 

− Integrity: business rules and/or constraints are defined from the user requirements in order 

to guarantee the artefact integrity; 

− Correctness: is defined as whether the model is valid, i.e., conforms to the rules of the 

modelling technique. 

6.4.1 Analysis 

In this section we present the results obtained for the MSQMF. This framework was used to evaluate 

the quality of the η Framework. 

The questionnaire used can be seen in Appendix A and took around 10 min to answer. The respondents 

had to classify from 1 to 4 the given topics related to the MSQMF criteria, where 1 stands for ineffective, 

2 for not very effective, 3 for fairly effective, and 4 for effective. The respondents ranged from OA, SGMJ, 

Link Consulting and attendees at the presentation in the POSI-E3 class. This evaluation was done 

without our intervention, allowing respondents to use only the definitions of the MSQMF criteria free of 

our interpretation. The results are presented in Figure 6.2. 
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Figure 6.2: Results of the questionnaire based on MSQMF. 

After analysing the answers from the inquired and the feedback gathered, we can infer the following 

results for the MSQMF: 

− Completeness: The η framework is considered fairly complete, containing all user 

requirements to properly deal with ET; 

− Simplicity: The interviewees agree that the framework contains the minimum possible 

dimensions, while keeping it simple and focus on the three essential ones: Stakeholders, ET 

and Benefit; 

− Flexibility: The ease with which the framework can support any kind of business and/or 

regulatory change without the need for change itself it is considered to be one the most 

relevant criteria to deal with ET. One important example is the possibility to modify the criteria 

used in each of the three dimensions of the framework according to the user’s needs (such 

as mapping benefits to their impact on the BSC dimensions); 

− Integration: The framework is consistent within the organizations since it can be 

implemented and used accordingly with the organizations needs and adapted to any project; 

− Understandability: Since the framework is straightforward and it is based on a simple 

mapping between changes and benefits, all interviewees found it easy to understand; 

− Implementability: Interviewees agreed that the framework can be implemented in the time, 

budget and technology available for any project, becoming a feasible and valuable tool for 

organizations; 

4 – Effective 
3 – Fairly effective 
2 – Not very effective 
1 – Ineffective 

64 



− Integrity: Although the framework was not based on specific user requirements, it was 

based on the research we made and the need to adequately deal with ET during projects. 

Our framework was gradually improved with the feedback obtained from interviewees and, 

according to them, this framework is fairly aligned with business rules and/or constraints; 

− Correctness: The results gathered from the demonstrations shown that the interviewees 

have considered the framework fairly correct and valid within the requirements of their 

organization. 

Finally, the results and analysis allow us to conclude that the proposed framework achieves acceptable 

results and meets the MSQMF criteria. 

6.5 Österle et al. Principles 

According to (Österle, et al., 2011), an artefact evaluation can be done through interviews, surveys, 

expert review or field experiments. In this Memorandum it is specified that one Scientific Research must 

comply with four basic principles: 

− Abstraction: the artefact must be applicable to a class of problems; 

− Originality: the artefact must substantially contribute to the advancement of the body of 

knowledge; 

− Justification: the artefact must be justified in a comprehensible manner and must allow 

validation; 

− Benefit: the artefact must yield benefit, either immediately or in the future, for the respective 

stakeholder groups. 

These principles are fundamental to evaluate researches that use DSRM and also have a great support 

by the scientific community. Next, we will present the evaluation of our research using this framework. 

This evaluation is also based on the feedback received from academics and practitioners. 

6.5.1 Analysis 

We present the evaluation of the research (obviously focusing on the η Framework). This evaluation is 

based on the feedback gathered during the Demonstration phase, which we have described in previous 

sections: 

− Abstraction: the η Framework was applied in different organizations that operate in different 

sectors. Along with that, most interviewees from POSI-E3 referred that the η Framework can 

be applied to their organization’s projects; 
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− Originality: during the interviews and the demonstration stages none of the interviewees 

shown knowledge about any similar framework. Neither did us in the Related Work of our 

research; 

− Justification: The artefact is justified by all the evaluations and positive feedback we 

gathered during this Master Thesis. Furthermore it was validated on an International 

Conference – being accepted and presented as Full Paper in ICEIS 2014 (see Appendix B); 

− Benefit: Based on the research we made and also according to interviewees, the η 

Framework provides a feasible way to obtain an updated holistic vision of ET. It enables 

organizations to assess the real impact of an artefact on their organization while adequately 

dealing with stakeholders, who influence the success of enterprise projects. 

In conclusion, the results and previous analysis allow us to conclude that our research and 

corresponding framework achieves acceptable results and meets the Österle criteria. 

6.6 Summary 

In our research the evaluation is based on two distinct strategies, since it was done after the 

development of the artefact (i.e. ex-post) in Naturalistic and Artificial way. In the first case we did the 

demonstration on a real organization and we have evaluated the proposed artefact. Furthermore, the 

used process (P) was interviews, which were based on (C) the eight principles of MSQMF. On the 

second case, we submitted a scientific paper to an International Conference concerning the η 

Framework (P), which allowed to get positive appraisal of the scientific community (C). 

In our Naturalistic approach, we gathered Practitioners Feedback in the SGMJ and OA Cases, while 

Academic Feedback was obtained after presenting our research in a postgraduate class related to 

Information Systems with specialization in Enterprise Engineering. Moreover, we acknowledged the 

main positive aspects of our framework, as well as the major improvements suggested. 

After analysing the answers of the questionnaires and the feedback gathered, we inferred the results 

for the MSQMF criteria: Completeness, Simplicity, Flexibility, Integration, Understandability, 

Implementability, Integrity, and Correctness. These results and analysis allowed us to conclude that the 

proposed framework achieves acceptable results and meets the MSQMF criteria. 

In addition, we presented the evaluation of our research (obviously focusing on the η Framework) using 

the four Österle principles. These principles are fundamental to evaluate researches that use DSRM 

and also have a great support by the scientific community. We concluded that our research and 

corresponding framework also achieves acceptable results and meets the Österle criteria.  
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Chapter 7  

Everybody wants to transform, 

but nobody wants to change. 

– Frederica Mathewes-Green 

Conclusions 

We started this dissertation by showing that ET is a common procedure for most, if not all, organizations. 

Afterwards, we enumerated the five cascaded stages of aggravation that affect the success of ET, 

namely concerning lack of: (1) Transformation awareness and transparency, (2) Stakeholder 

commitment, (3) Transformation strategy, (4) Business success, and ultimately (5) Liquidity. 

Later, we defined the problem addressed by this Master Thesis and the Research Questions derived. 

We concluded that there is not enough emphasis on managing the human, behavioural and cultural 

aspects of the change and motivating stakeholders to buy into the change. In addition, we identified the 

common mistakes that can occur during ET, while perceiving that there is much that organizations can 

gain from a comprehensive value management throughout projects. Therefore, we defined our research 

problem to address the role of EA and Technological Artefacts in ET, while advocating that organizations 

do not have any feasible instrument which allows them to understand the overall ET occurring 

throughout their projects – hence the problem of entering the five cascaded stages of aggravation that 

affect the success of ET. 

We studied several relevant Concepts and Related Work that became the cornerstones of this Master 

Thesis. This allowed us to develop conclusions on the role of EA and Technological Artefacts in ET. On 

the one hand, we concluded that EA enables organizations to steer and support ET and other purposes 

by providing an instrument to make informed decisions as well as to ensure compliance of the 

transformation to these decisions, at all levels of ET – Strategic, Tactical and Operational. On the other 

hand, we developed the η Framework which aims at enabling a holistic vision of Enterprise 

Transformation (ET) related to the adoption of Technological Artefacts. It is our belief that this framework 

is a feasible tool at the Operational Transformation Level, which allows organizations to adequately 

understand and measure the role of Technological Artefacts on ET. 

A prototype based on our Framework was developed later and applied to two real organizations. On 

both cases it was assessed the impact of a Document Management Solution. Two distinct strategies 

were used to do the corresponding evaluation: (1) interviews based on the eight principles of MSQMF 

and (2) submission of a scientific paper to an International Conference concerning the η Framework in 

order to obtain appraisal of the scientific community. In addition, we presented the evaluation of our 

research using the four Österle principles. Finally, we concluded that our research and corresponding 

framework achieve satisfactory results, while meeting the MSQMF criteria and the Österle principles. 
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7.1 Lessons Learned 

Over the course of this Master Thesis there were several issues that were raised throughout the steps 

of the DSRM process used in this research, mainly in the problem identification, the objective definition, 

the design and corresponding evaluation. We will structure this section according to these steps. 

Firstly, we concluded that there is a lack of emphasis on managing the human, behavioural and cultural 

aspects of the change and motivating stakeholders to buy into the change. Since stakeholders are an 

engine that propels ET, it became quite obvious that we would need to find a way of motivating them to 

commit to the desired changes through a clear and understandable benefit-driven approach. 

With the previous conclusion in mind, the creation of the η Framework was based on the three main 

components: Stakeholders, Changes and Benefits. The next important question to be addressed was: 

How do these components relate with each other? We concluded that by setting a simple mapping 

between changes and corresponding benefits (both enabled by the adoption of an artefact) we were 

able to apply an intuitive cause-effect approach, which would be used to communicate with stakeholders 

and gain their commitment. In addition, we understood that besides having an instrument of Stakeholder 

Management, it would be much more valuable to enable a Stakeholder Engagement approach. 

Therefore we added the concept of Change Owner. This permits the active participation of stakeholders 

in ET, while allowing them to have the chance to influence the decision-making process - instead of just 

being forced to agree with decisions that have already been made. 

During our demonstrations, we noticed that the framework naturally became an instrument to ease 

communication between the organization that adopted the artefact and also the one that developed it. 

Furthermore, both organizations were able to collaborate with each other in order to capture the big 

picture of ET and identify bottlenecks – by focusing on the three central components we talked earlier.  

In fact, in one of the cases we saw that the IT Project had already been concluded – with the artefact 

fully operational. Nevertheless, the artefact was not being used at all. This was due to the majority of 

stakeholders, who simply refused to start using it. In other words, although the IT Project had already 

been concluded, the ET was way far from being successfully completed. And worse than that: without 

the responsible team for the adoption of the artefact understanding why they had failed, while 

instinctively blaming other stakeholders for building resistance without any rational reason. 

Later, in the evaluation phase we obtained several positive feedback with numerous people becoming 

interested in our framework as well as giving their support for us to continue to improve our research. 

Obviously we have also gathered some pertinent suggestions of improvements. Nevertheless, there 

were a few who did not quite understand what problem we were tackling or even if our framework was 

a feasible and engineered approach to solve it. This resistance is something quite natural – in fact is 

one of the main reasons we ought to continue researching and improving ET-related instruments with 

Change Management being taken into account. Our ultimate goal is to increase overall awareness and 

commitment to a Benefit-driven approach for ET led by Stakeholders. 
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In last, we learned that both EA and η Framework are themselves artefacts of ET – making significant 

changes per si in organizations, while enabling corresponding benefits. 

7.2 Limitations 

There are some limitations that we acknowledged during this Master Thesis. Most are related to the 

application of the η Framework. 

Firstly, a limitation identified concerns the capability of understanding ET progress. Although this 

problem is related to technology chosen to build our prototype (Microsoft Office Excel), there is a lack 

of vision related to the progress made during ET. In the specific case of our Microsoft Office Excel 

prototype we had to create multiple file versions, each one related to a single point in time. 

Secondly, another limitation is related to our scope of organizations addressed. We only applied it to 

two organizations and assessed ET enabled by a single artefact. It would be much more valuable if we 

applied it to a wider range of projects, from small and medium enterprises (SMEs) to large scale 

enterprises, as well as to different artefacts. 

In addition, we only used a set of classification in the components. The framework is able to be adapted 

(and should be) to each organization’s reality and specific needs. We gave a good example, which 

consisted in modifying the classification criteria on the Benefits component: instead of focusing on the 

benefits degree of explicitness, we suggested to classify them according to the four different dimensions 

of the BSC. A wider range of demonstrations would lead to several improvements in identifying relevant 

criteria to apply to each component – and maybe even how they relate with each other. 

Lastly, one of the main limitations identified is that this framework should have been applied throughout 

a complete ET lifecycle (and its multiple iterations). Due to lack of time and resources available, we were 

not able to apply the following steps: 

− Pairs of Change-Benefit were not assigned to selected Change Owners, which means that 

it was not applied a feasible Stakeholder Engagement approach; 

− Although this was considered to be an unbiased evaluation, the only assessor was an 

interviewed Director. It is much more valuable if the assessments are made by a group of 

relevant stakeholders instead of a single one. Unfortunately, this may cause the assessment 

of Stakeholders and overall ET success to be biased according to the assessor’s personal 

opinion; 

− No metrics (such as KPIs) were applied to assess the changes and benefits enabled; 

− The assessments made only focused on the current state of ET (AS-IS), lacking of the past 

states and, unfortunately, the future ones (TO-BE). 
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7.3 Communication 

This section corresponds to the communication step of DSRM, which consists in communicating to the 

proper audience research (mainly focusing our framework) and its contributions. 

In order to communicate, we chose to use two channels: demonstrations and a questionnaire to 

practitioners/academics (see Appendix A) and submission of a scientific publication (see Appendix B). 

The first one was performed during the interviews and demonstrations in which we present the η 

Framework, introducing it to numerous individuals that are perform different roles within distinct 

organizations. Here we highlight the presentation made in a postgraduate class in Information Systems 

with specialization in Enterprise Engineering. 

The second one was achieved through the submission of a scientific publication to an International 

Conference: 

− Dionísio, R., & Tribolet, J. (2014). ETA Framework – Enterprise Transformation Assessment. 

16th International Conference on Enterprise Information Systems (ICEIS 2014). 3, pp. 190-

200. Lisbon: SCITEPRESS (Full paper accepted and presented). 

7.4 Main Contributions 

The main contributions expected from this research are the proposed framework itself, its demonstration 

and the corresponding evaluation. 

The η Framework intends to enable a holistic vision of Enterprise Transformation (ET) related to the 

adoption of Technological Artefacts. We advocate that this framework is an instrument which allows 

organizations to adequately understand and measure the role of a Technological Artefacts on the 

transformation of their organizations. 

The demonstration contributes to prove that the framework can be used in real organizations and that 

stakeholders were interested in adopting it as an instrument to properly deal with ET. 

The evaluation proves that the framework has been formally accepted and that interviewees found it a 

useful and valuable instrument for their organizations. 

To finalize, we also expect to increase the knowledge base related to ET, through a best understanding 

of its progression at the Operational Level (which corresponds to AS-IS and TO-BE assessments among 

projects). 
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7.5 Future Work  

In this section we present a brief description of the proposed future work. We mostly address the 

limitations of the research presented in a previous section. 

Firstly, the limitation concerning the capability of understanding ET progress must be addressed. Our 

actual prototype (in Microsoft Office Excel) should be improved. We encountered some drawbacks, 

namely the fact that it does not allow organizations to study the progressive stages of ET that occurred 

in their organization. 

Secondly, the limitation related to the scope of organizations addressed. We ought to demonstrate and 

evaluate flexibility and feasibility of the η Framework in a wider range of projects and sectors, as well as 

from small and medium enterprises (SMEs) to large scale enterprises. Furthermore, through these 

multiples applications of our framework, we are also able to identify new criteria to classify each of the 

three framework components (namely to the evaluation of Stakeholders, ET dimensions, and Benefits). 

Lastly, it is fundamental that this framework is applied during a complete ET lifecycle (and its multiple 

iterations). With time and resources available, we are able to apply and study the following steps: (1) 

assign pairs of Change-Benefit to selected Change Owners, enabling a feasible Stakeholder 

Engagement approach, (2) make assessments based on groups of relevant stakeholders instead of a 

single interlocutor, in order to ensure a wide-ranging and unbiased evaluation, (3) study and apply 

feasible metrics (such as KPIs) in order to adequately assess the changes and benefits, and (4) regularly 

update assessments, with the purpose of obtaining the current state of ET (AS-IS), enabling 

organizations to identify the gap between it and the future one (TO-BE). 
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