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ABSTRACT 

Small/medium sized public sector IT organisations combine several 
characteristics that difficult the effective use of an IT strategy. Research has 
reported small/medium sized organisations as using unstructured and informal 
IT management initiatives, which frequently leads to inexistent or incipient use 
of IT strategy. On the other hand, for public sector the use of robust 
management is relevant in order to ensure transparency/accountability and 
facilitate the obtainment of resources. However, the instability that 
governmental changes create to the management of municipalities as 
organisation does not contribute to it. With the context described the use of 
IT strategy is challenged in these types of organisations.  
IT strategy management discusses the processes/practices to develop, improve 
and monitor IT strategy. This is a perspective with specific processes and 
practices at different managerial levels (strategic, tactical and operational) that 
give a structure in order to produce an IT strategy. This concept provides a 
systematic alternative to deal with IT strategy that can support to the craft of 
developing a strategy. The recent introduction of the IT strategy topic in IT 
service management has made a contribution to this area. Therefore the use of 
IT strategy management following a service perspective could be a 
straightforward alternative to deal with IT strategy in small/medium sized IT 
organizations of the public sector. However, the proposals of IT service 
management and IT strategy management are defined to be used for IT 
organisations in a mature stage, which is something demanding and ambitious 
for the organisations that are being studied. Therefore, this research proposes 
an approach to use IT strategy management concept with a service perspective 
in these types of organisations. 
This thesis presents the research work implemented in order to develop 
alternatives for analysing IT strategy management practices in small/medium 
sized public sector IT organisations. The results of this work are two artefacts: 
a method (AITSS method) and a maturity model. Both artefacts deal with the 
analysis of IT strategy management using two complementary approaches. The 
AITSS method proposes an operational-tactical-orientated alternative to 
address IT strategy management in the context of small/medium sized IT 
organisations. The maturity model proposes a more strategy orientated 
alternative for improving the organisational situation of public sector IT 
organizations.  
The maturity model can be used to have a perspective of IT strategy 
management and the assets and environmental factors related to it; the AITSS 
method can be used to assess more specific practices for IT strategy 
management at individual level. 
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The method and maturity model were developed following a design science 
approach from a qualitative perspective, considering as the unit of analysis the 
IT organisations of the Nicaraguan municipal governments, which therefore 
were used to define the context considered in this research.  
The main contributions to this research are, from a practical perspective, the 
artefacts designed for its suitability in a context that has been disregarded in 
previous research, and from a theoretical perspective the contextual knowledge 
used to design the proposed method.  
As consequence of this study it was observed the relevance of the context for 
the harnessing of IT management frameworks which are generally assumed as 
generic solutions for any context, but in practice are challenged for it. 

Key words: IT strategy management, strategic management of IT, IT 
service management, public sector, small/medium sized IT 
organizations. 
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1. INTRODUCTION 

As a response to the need to increase the value delivered by IT, the 
management of IT organisations has evolved from a technical-orientated 
towards a strategic and business-orientated approach. This is a transformation 
from merely technical-operations to a strategic perspective applied at different 
organisational levels. 

A strategic approach allows the long term guidance of the organisation and 
gives a perspective of the relationship between the organisation and the 
external environment. Therefore, a strategic approach presents more 
opportunities for the organisation to succeed and provide value. Then, it can 
be implied that IT organisations with limited use of a strategic 
approach/perspective have less opportunities to fulfil the expectations of the 
business. 

A strategic perspective in IT organisations is frequently found as an IT 
strategy. According to Mintzberg et al., a strategy can be observed in any of the 
following forms: position, ploy, perspective, plan and pattern [1,2]. The 
different forms of a strategy make its study as flexible as its different 
manifestations.  

There are different alternatives for addressing the strategy, for instance the 
previously listed forms of strategy can be categorized in two perspectives: 
strategy as a result (content), and strategy as a process. At the same time the 
strategy can be observable as: (i) a-posteriori, i.e. the strategy is not intentionally 
formulated and it is observed as a decisional behaviour that shows an 
organisational pattern (emergent strategy); or (ii) a-priory when it is intentionally 
formulated with a decision making process consciously and explicitly developed 
[1].  

The addressing of strategy as a process makes possible to deal with a concept, 
which in many cases can be considered a craft, in a structured and tangible 
way. However, it should be clear that strategy as a process is an alternative to 
contribute to the general concept of strategy and facilitate the craft of the 
strategy development, but it is not a replacement for such. Within the 
perspective of strategy as a process are included strategic processes (e.g. “IT 
strategic planning and control”) that is beneficial because “strategic processes 
can create competitive advantage, deliver cost efficiencies, and introduce major 
improvements to business processes within the firm” [3]. 

The multiplicity of approaches to strategy has lead to the development of 
several approaches for the management of organisations in a strategic and 
business-orientated way, with a variety of emphases, e.g. strategic business and 
IT alignment, IT governance, etc. In these frameworks, the perspective of IT 
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strategy in terms of processes for public sector IT organisations is not 
addressed or the topic is discussed in a very general way. The research area that 
has more discussions in this topic is the strategic management of IT area, but 
this has been done from a general perspective without including particularities 
for public sector. Therefore these frameworks have limited suitability for these 
organisations. 
The analysis of IT strategy can be more difficult for small and medium sized 
organisations since it has been reported that these types of organisations are 
less formalised and structured with regards to strategic management and their 
use of alternatives to strategic planning [4,5]. However, these organisations still 
face the challenge of decision making and organisational guidance; and 
moreover, since organisations are not static, it is important that their expected 
growth reflects a consequent improvement in their strategic approach in order 
to make it sustainable. 

The type of approach to IT strategy can vary depending on many aspects, 
many of them related to the organizational context, e.g. the level of maturity of 
an organisation can require different methods for dealing with strategy; the 
resources required to implement a specific approach; the priorities of the 
business, the relationship between the top management and IT executives, etc. 
The implementation of these theories/frameworks demands special efforts for 
their success; context is a relevant issue for their utilisation, and the disregard 
of this issue may lead to a failure in its implementation [6,7]. 
Although much of the research efforts deal with formalised processes for IT 
strategic planning; there is also a need for more dynamic approaches to 
strategy-making [8].  
 For instance, according to Smith et al., “organizations have to develop 

new strategy-making capabilities to cope in the future competitive 
environment. This will mean changing their current top-down method of 
formulating and implementing strategy. If there’s one thing leading 
academics have agreed on, it is that future strategy development will have 
to become a more dynamic and continuous process” [8] in reference to: 
[9,10,11,12,13]. 

 Conversely, when the market is not a main concern, i.e. in the public 
sector, strategy gives an opportunity to increase the scope of the benefits 
that IT provides to the business, improves the possibility of developing 
the expected results, and gives a focus on those aspects that are relevant to 
the organisation. 

The case of IT organisations of municipalities or local governments is 
discussed in this research work, based on the model of municipalities of 
Nicaragua. These IT organisations of the public sector are within the category 
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of small/medium sized organisations, and they are internal IT service 
providers working within autonomous public entities.  

The following sections present the perspectives of strategy discussed in this 
research: strategic management and IT strategy management. Further sections 
introduce the characteristics of the context under study which are motivational 
for the development of research that deals with their limitations. 

1.1. Strategic management of IT and IT strategy management 

Bergeron et al. defines strategic management of IT as “a multidimensional 
construct that characterizes the extent to which organizations are deemed to 
plan, implement and use information systems in a competitively oriented 
manner” [14]. Strategic management of IT has a broad perspective in dealing 
with IT strategy; this area discusses the topic from areas such as IT 
environment scanning, IT planning and control, IT acquisition and 
implementation, and strategic use of IT [15]. The coverage of strategic topics is 
quite broad in this area. 

Besides the use of strategic IT management, there is a more specific alternative 
to addressing IT strategy, i.e. IT strategy management. This deals with 
components that are included in strategic IT management topics with a more 
limited approach. Although both concepts are closely interrelated, their 
differences in scope make them useful for different situations. 

There are different emphases given to strategy management, for instance, Ojo et 
al. [16] provides a definition emphasising performance; they cite to Nat et al. 
[17] and state: “To ensure that an organization is able to build the requisite 
capabilities to create value for its stakeholders based on the developed strategy, 
it needs to engage in Strategy Management activities. Strategy Management is 
concerned with how strategies explicitly drive the performance of an 
organization”. They also add that “at the core of IT Strategy Management are the 
following activities: (1) IT performance management, (2) IT strategy process to 
develop IT strategies for meeting IT performance targets, and (3) development 
of IT related capabilities for implementing the IT strategies” [16]. 

According to Vaidya, “IT strategy, once formulated, requires to be rolled out 
through detailed planning and implementation” [18]. The deployment of IT 
strategy depends on a team of IT professionals, and “[w]hile CIOs are 
concerned with outcome, there are a few processes in place to structurally 
ensure delivery of scripted strategy. It is exactly in this area that ‘strategy 
management’ fits in, bridging the gap. Going far beyond formulation of 
strategy, it includes deployment and monitoring, making amendments on the 
way where required” [18]. 
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The previous two approaches – strategic management of IT and IT strategy 
management – are different perspectives that deal with IT strategy, one more 
directly than the other. Strategic management of IT is observing IT strategy as 
one of several components that make the organisation more competitive; and, 
on the other hand, IT strategy management observes more operational/tactical 
activities/processes/concerns to deliver value to the stakeholders through the 
IT strategy as the main core. In general, these two concepts discuss the topic 
from different levels that can be considered complementary. The boundaries 
between these two options are not always so clear, decision makers and 
managers have the responsibility of choosing the most suitable option for the 
organisation.  

1.2. Relevance of context characteristics 

As it was explained before, the interest in this work is the management of IT 
strategy in public sector IT organisations, which correspond to those with a 
small/medium sized profile. Therefore, this section presents the background 
about the characteristics under study in order to demonstrate why they are 
relevant, i.e. small/medium sized organisations and public sector 
characteristics. 

1.2.1. Small/medium sized IT organisations 
The characteristics of these organisations have been reported in previous 
research as having implications on the strategic management of the 
organisation; therefore, this section gives a general idea about the most 
relevant findings about such organizations in the research. 
Small and medium sized organisations of the public sector have characteristics 
which are usually disregarded for the design of the strategic management of IT 
frameworks. For instance: 
 The implementation of any framework to deal with IT strategy requires 

resources; usually SMEs have more limitations with regards to resources 
which makes it difficult to implement the frameworks as originally 
designed. 

 “Larger firms tend to be more organizationally mature” [19]. Therefore, 
organisational maturity is different for small and medium sized 
organisations. 

 In contrast with larger firms, “IT planning does exist in small firms but 
much of it is carried out informally” [4,5]. 

 Lee et al. state that, according to the management literature, “the 
organizational characteristics and internal environments of large 
organizations and SMEs (small and medium enterprises) were found to 
differ significantly in organizational structure, management style, 
stakeholder groups and business processes”, and in some IS literature 
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“differences between larger organizations and SMEs in IS/IT 
applications” [7] has been highlighted.  

 Raju notes that “SMEs tend to be more innovative... likely to have more 
customer contact, greater propensity for action, and more output 
propensity than larger firms” [20]. 

Even considering these differences, most of the research about IT 
management is designed based on the environments of large and developed 
organisations, with assumptions that correspond more to private sector 
organisations.  
But, small/medium sized IT organisations deal with the responsibility of taking 
strategic decisions following ad hoc approaches. The demanding characteristics 
of most of the available theories that IT organisations try ambitiously to 
implement, and ignoring the options available are some of the reasons 
reported for the failure in the implementation of some frameworks, for 
instance the IT Service Management (ITSM) framework [21]. The following 
section reviews research about strategic management of IT in public sector IT 
organisations. 

1.2.2. IT strategy issues in public sector organisations 
Public sector organisations have many differences compared to private sector 
organisations. However, according to many researchers, these differences have 
not been proven to be relevant for many organisational concerns [22,23]. The 
relevance of any difference between public and private sector IT organisations 
must be considered in the light of the organisational issues that are being 
analysed. 
For the specific case under study in this research the considerations for the 
organisations are a hybrid from the public and private sector. Since these 
organisations are internal IT service providers which are not on the position of 
policy makers, and as most of the public sector organisations are analysed, 
then considerations about this issue can be omitted. However, the public 
sector values are organizational values for this type of organizations. 
These values are relevant for strategy management concerns, mainly when 
discussing the lack of involvement in market competition issues. For instance, 
Ward et al. [23] mentions that “IT is transferred less frequently in [the] private 
sector because they are not thinking in competitive advantages” this is 
something that has also been reported by Rainey et al. [24] as “market 
exposure”, which is a factor that differentiates the public and private sectors. 
Public sector research refers to several elements that guide the organisational 
culture of the public sector. For instance, the “definition of public interest” 
shows the tendency to include information from the public through their 
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interaction [25]. These types of elements for the case of IT management would 
require approaches that eventually consider the citizens as direct actors.  

1.3. Research problem 

Current approaches to dealing with IT strategy do not consider the limitations 
of the unstructured and informal IT management of small/medium sized 
public sector IT organisations that require improvement. Therefore addressing 
this situation in this type of IT organisation is more difficult, and consequently 
their development in managerial terms is neglected. 
Our research work attends to the lack of frameworks for analysing IT strategy in order 
to look for improvement alternatives in small/medium sized public sector IT organisations 
considering their specific particularities.  
As stated previously, the use of strategy to guide the IT organisation has been 
related to the success of the IT for the whole business. However, organisations 
such as small and medium sized organisations follow less structured and 
formalised approaches, consequently reducing the impact of their initiatives. 
Moreover, public sector IT organisations in such situations are even more 
challenged for the lack of management processes for IT strategy which 
guarantee the development/evolution of the IT organisation, in constrast to 
the usual restart with each governmental period. 
The analysis of their current situation and their possibilities to improve them is 
one of the initial steps required to positively change or develop their current 
arrangements. The analysis of their possibilities to improve the management of 
IT strategy could be done with existing frameworks like strategic alignment in 
a general way. However, these frameworks have as main priority the business 
value that a strategic perspective provides to the organisation, and they 
disregard the relevance that other key actors have in support of the business 
which need to be included in IT organization management. We argue that for 
public sector IT organisations this is a limited view of the issue, and the 
problem might be more usefully addressed if the frameworks not only include 
the business perspective but also the customer perspective, i.e. analysis of the 
internal and external customers (business and citizens). The external customer 
in the case of the public sector has a major relevance, since the citizens as a 
form of customers have rights over the business in question. 
Moreover, IT strategy management frameworks dealing with alternatives for 
improvements to public sector organisations are rarely addressed in IT 
management literature; most of them are focused on the competitive aspects 
of strategy, which is a private sector characteristic. 
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1.4. Research question 

In order to address the research problem, the following research question is 
used: How to analyse IT strategy management in small/medium sized IT organisations of 
the public sector in a way that can facilitate the possibilities of improvement? 
As it was explained before, there are already frameworks in existence that deal 
with strategy or strategic issues in different ways. The analysis for the case of 
public sector organisations may also be considered with a stronger focus in e-
Government initiatives. The use of e-Government frameworks would be 
beneficial, however it is usually more adequate for the analysis of public sector 
as a whole (national and municipal levels working together). This research 
studies these IT organisations as part of an autonomous governmental entity. 
The perspective that is more frequently used to address strategy is the 
perspective of strategic management. For this case, in order to consider 
approaches that are more innovative and dynamic, the solution is observed 
from the perspectives of strategic management of IT and IT strategy 
management. The addition of strategy management combines a focus on 
performance with strategic management. 
The research in IT management is rarely involving considerations for public 
sector. However there are contributions in this area that can be considered. 
For instance, some of the previous research reviewed addresses the topic as 
follows: 
 Strategic management of IT for the public sector from a performance 

perspective: Ojo et al. [16] explains that the typical concerns for the IT 
management function in government “are usually managed through the 
agency IT strategy management system which could be implemented using 
a BSC system specialized for an IT organization (IT-BSC). Typically, IT 
performance measurement is carried out at various levels and in different 
areas, synonymous to IT-BSC perspectives.” 

 Strategic management from a perspective focused on decision making 
structure (organisational structure) has been proposed by Raup-
Kounovsky et al. [26]. This proposal considers the organisational structure 
required to manage the issues for the whole governmental structure 
(including state level and the agency level) for the case of US 
organisations. 

 Furthermore, e-Government frameworks might be considered of interest 
for the purposes of this research; however the aim of such proposals is to 
deliver services to citizens and industries which is only a partial view of the 
interest of this research. Since the interest is to discuss strategic 
management of IT in general, this topic is not discussed in depth, but 
some perspectives about the citizen’s relation with the IT organisation are 
considered, e.g. e-government maturity models [27,28,29]  
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For the solution proposed in this thesis, in order to conduct an organisational 
analysis, we would consider the issue from two perspectives which are 
important for the type of organisations under analysis, i.e. the business which 
is the municipalities and its internal organisations and personnel; and on the 
other hand the external customers, which are the citizens as users which 
interact and have rights over the business in question. 
As an alternative to dealing with strategy, this work proposed a perspective to 
strategic management and IT strategy management for public sector 
organisations. 

1.5. Expected results 

The solution we expect to produce is a set of instruments for analysing IT 
strategy management from a service perspective designed for the context of 
small and medium sized public sector IT organisations (municipal IT 
organisations of a developing country). Two main issues should be considered 
in the design of the solution: (i) the analysis and (ii) the potential 
improvements to the situation of IT strategy management in the type of 
organisations under study. 
The analysis and improvement of the situation of the issue under study is 
expected to be addressed through two different artefacts:  
 A method that appraises the IT management practices/processes providing information 

with strategic value. This method would be a set of steps and instruments to 
select and collect data about practices that produce strategic information 
tied to the citizen as a customer. This method includes a maturity model to 
appraise the institutionalization/formalisation level of the practices at an 
individual level; this is the starting point for improvement in 
small/medium sized IT organizations proposed by this method. This 
analysis method is an alternative to improve mechanisms for a better 
service to citizens. 

 A maturity model for public sector IT organisations that deals with IT strategy whilst 
combining a strategic management perspective. This maturity model describes the 
process of IT strategy management in different organisational growth 
stages. This considers the context of public sector organisations, mainly in 
terms of the characteristics and elements of the environment affecting the 
relationship IT strategy-business-citizen. This maturity model is orientated 
to the analysis of IT strategy management as a whole process (not as 
individual practices as in the method). The maturity model includes 
supplementary elements related to the organisational context, and 
specifically adds elements for the processes involved in public sector 
organisations. 
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As can be observed, both artefacts include different forms of maturity models; 
this is done to address the concept of improvement. The maturity models are 
tools specially designed for the improvement of specific concepts. Since 
“improvement” is one of the issues in this research, the solution is constructed 
with the concept of maturity models as basis (knowledge base). According to 
Becker & Knackstedt, “a maturity model consists of a sequence of maturity 
levels for a class of objects. It represents an anticipated, desired, or typical 
evolution path of these objects shaped as discrete stages” [30]. The maturity 
models provide a set of criteria and characteristics, and these are shown in a 
scale according to an evolution path, which is used for the appraisal of the 
organization or processes. “[I]mprovement measures and subsequently control 
the progress of their implementation” [30] can be derived and prioritized based 
on the results of the maturity model implemented. 
Another main foundation of the expected result are the service management 
theories (service perspectives). Service management perspectives propose an 
IT management focused on activities and processes that guarantee quality and 
value to the customer. This approach facilitates the analysis of the strategy in 
terms of those processes/activities that appraise the strategic concerns related 
to the customer, i.e. citizen or business units. 

1.6. Purpose 

The solution is expected to be complementary to the already available IT 
management and governance frameworks. This solution can work as a bridge 
between operational activities and classical strategy processes. One of the main 
contributions is the analysis of an IT strategy considering the citizen as a 
customer. It would also help to make better use of citizen-related inputs for 
the strategy process which can strength the value that the IT organisation 
provides to the business organisation.  
The artefacts of the solution have the following sub-purposes: 
 Facilitate informed decision making about the improvement of IT strategy 

practices/process, regarding the strategy process. This is expected through 
an awareness of the organisation’s current state and their improvement 
possibilities. This would benefit the end-users of the artefact’s results (i.e. 
IT organisation personnel that would receive the results produced by the 
artefacts’ implementation, e.g. IT department personnel, chief information 
officer –CIO, etc.). 

 Facilitate the task of evaluating an organisation regarding IT strategy 
practices/processes in the public sector. The artefacts would make the 
evaluation more easy and systematic. 
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The proposed maturity model will be of interest to IT managers and 
practitioners in the area of IT Service Management or IT management in 
general. 

1.7. Research approach  

According to Gregg et al. [31], the approaches for research more often used in 
Information Systems (IS) are interpretivist and positivist. The positivist 
approach has been one of the most widely used, according to Orlikowsky et al. 
in a study about information systems literature conducted between 1983 to 
1988, which found that “Positivism is clearly the dominant epistemology, 
accounting for 96.8% of the studies” and “Interpretive studies represent only 
3.2% of the total number of studies” [32]. However, lately the interpretivist 
approach has been used more frequently in IS research, and also other 
approaches. Below a brief presentation of the interpretivist and the positivist 
approaches.  
 The interpretivist approach: the nature of the knowledge is subjective, i.e. 

values and knowledge emerge from the researcher-participant interaction 
[31]. According to Orlikowski et al., interpretive studies “assume that 
people create and associate their own subjective and intersubjective 
meanings as they interact with the world around them. Interpretive 
researchers thus attempt to understand phenomena through accessing the 
meanings that participants assign to them” [32].  

 The positivist approach: the nature of the knowledge is objective and 
dispassionate, and the researcher is assumed to be a detached observer of 
the truth [31]. According to Orlikowski et al., positivist studies “serve 
primarily to test theory, in an attempt to increase predictive understanding 
of phenomena” [32].  

According to Lin, “Positivist work can identify the existence of causal 
relationships that are present in data, with some degree of probability. What it 
cannot do is to explain how the mechanism implied by a particular causal 
relationship works. Interpretivist work, by contrast, can produce detailed 
examinations of causal mechanisms in the specific case, explaining how 
particular variables interact. Without positivist work, however, one does not 
know how widespread the existence of similar cases might be – a question that 
often is of special interest to students of policy” [33]. 
However, none of them actually addresses cases where a new solution is 
proposed. This is something that is addressed by design science research 
(DSR) and has been gaining popularity in the last few years. 
 Design science research (DSR): The nature of the knowledge is objectively 

constrained by the construction within a particular context [31]. Design 
science as a paradigm for developing artefacts in a scientific approach has 
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two main pillars: the “construction” (or development) of the artefact and 
its evaluation (for improvement and validation of the scientific result) 
[34,35]. The creative process of designing a solution for a practical 
problem is as relevant as its further evaluation in order to guarantee the 
rigor and relevance of the results. 

In order to select a research approach to follow, the research problem and 
expected results are the main inputs to make this decision. Then, it is 
important to consider the type of results that each research approach 
produces.  
According to Gregg et al. [31], the result of the research approaches previously 
mentioned are the following:  
 The result for interpretivist research is the “generation of new concepts” 

[31];  
 The result of positivist research is the “confirmation/falsification of 

propositions” [31]; and  
 The result of design science is the “creation of new systems and transfer 

of technology to domains which need them” [31]. Design science research 
(DSR) deals with “creating and evaluating innovative IT artifacts that 
enable organizations to address important information-related tasks” [35] 
(p.98). 

 On the other hand, Hevner et al. [35] observe that other options like 
behavioural sciences deal with “developing and justifying theories that 
explain and predict phenomena related to the acquisition, implementation, 
management, and use of such technologies” [35]. 

The main interest is the creation of a solution applicable to the context of 
small/medium sized IT organisations for the analysis and improvement of IT 
strategy management. Then, the research approach that best fits this research 
is the design science approach that should be chosen. 
As Cross et al. suggested “design science refers to an explicitly organised, 
rational and wholly systematic approach to design: not just the utilization of 
scientific knowledge of artefacts, but design also in some sense as a scientific 
activity itself” [36]. Therefore, the DSR approach gives us a scientific approach 
for the design process.  
Moreover, the purpose of DSR approach, which according to Ernst et al. is 
“to develop knowledge that can be used by professionals in the field in 
question to design solutions to their field problems” [37] fits with the one of 
our research work.  
Having decided that DSR is the research approach to follow, the details of the 
methodology must be defined according to the characteristics of DSR. 
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Design research, according to Vaishnavi et al., “involves the analysis of the use 
and performance of designed artefacts to understand, explain and very 
frequently to improve on the behaviour of aspects of Information Systems” 
[38]. Consequently, in DSR, it is vital to properly conceptualise and represent 
problems and their solutions, and to ensure that these solutions are 
appropriately constructed, implemented and evaluated [39].  
Hevner et al. [35] propose a framework for the use of design science research 
in Information Systems (see Figure 1: “Information systems research 
framework”); this is one of our main references regarding DSR.  

 
Figure 1. Information systems research framework [35] 

This framework proposed by Hevner et al. is one of the most well known in IS 
research and defines the design of an artefact in terms of the environment, 
knowledge base, the IS research, and their interactions. 
 The knowledge base: According to Hevner et al. “the knowledge base 

provides the raw materials from and through which IS research is 
accomplished. The knowledge base is composed of foundations and 
methodologies.” [35]. Foundations refer to “prior IS research and results 
from reference disciplines” that “provide foundational theories, 
frameworks, instruments, constructs, models, methods, and instantiations 
used in the develop/build phase of a research study” [35].  

 The environment: According to Hevner et al. the environmental context 
allows the definition of business needs to address. They state that 
“business needs are assessed and evaluated within the context of 
organisational strategies, structure, culture, and existing business processes. 
They are positioned relative to existing technology infrastructure, 
applications, communication architectures, and development capabilities. 
Together these define the business need or “problem” as perceived by the 
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researcher. Framing research activities to address business needs assures 
research relevance” [35](p.79). 

There are several frameworks suggested for the implementation in design 
research. This research uses a framework proposed by Peffers et al. [40], which 
summarises the characteristics and steps suggested by several previous design 
research’s authors such as [35], [41], [42], [43], [44], [45] and [46]. The 
framework of Peffers et al. suggests the following stages: Problem 
identification and innovation, objectives of a solution, design and 
development, demonstration, evaluation, and communication. 
Figure 2 summarises the steps, methods and techniques followed in this 
research in accordance to the stages suggested by Peffers et al. [40].  

 
Figure 2. Research approach, stages and steps 
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This figure depicts the following details: 
 Context exploration about management and IT service management 

(ITSM) use: A review in municipalities of Nicaragua is the initial step in 
defining the initial contextual requirements that the solution should 
accomplish. This exploration is done following qualitative methods, 
specifically through semi-structured interviews to top decision makers of 
IT personnel. The qualitative approach more clearly defines the 
environmental characteristics that should be considered. 

 Literature review: A literature review is carried out following the frame 
defined in this methodology. Therefore, qualitative research methods and 
IT strategy related literature is reviewed. As a result of this literature 
review, the IT management foundations of this research are obtained and 
also techniques for implementation of the expected solution. This 
literature review is done using as its criteria the requirements established in 
the previous stage. 

 Design (AITSS method): The first expected result is a method for 
analysing IT strategy in the context under study. Therefore, the results of 
the previous stage are used as input to this step. The focus of this artefact 
is in producing a solution that is implementable and suitable for the 
context, which can also be used to better understand the problem and 
improve the proposed solution. The artefact requires customised 
knowledge in accordance to the context defined in the previous step. 

 Test (applicability): The solution is tested in the context under study. A 
test is implemented (stage 4, demonstration) which is carried out through a 
qualitative approach with case study techniques in order to instantiate the 
artefact, these techniques are implemented in municipalities in Nicaragua 
for analysis and validation. 

 Evaluation (suitability): The findings and lessons learned of the previous 
stages are used for the evaluation and improvement of the solution. The 
evaluation follows qualitative research methods for obtaining the 
perspectives of the implementer and designer regarding the artefact 
developed. At this stage the artefact becomes the unit of analysis in order 
to observe and improve its components. 

 Improvement (Maturity model): With the results of the previous 
evaluation and consequent improvement in the understanding about the 
context, the improvement to the artefact is executed. 

 Communication: The results of the different stages (design, test, evaluation 
and improvement) are presented in conference papers [47,48,49] in order 
to validate the results. 

In general, the qualitative research methods are used because of the need of 
context considerations which demands a depth of the information that is 
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difficult to achieve in other ways. According to Myers, qualitative research is 
especially useful to understand “people’s motivations, their reasons, their 
actions, and the context for their beliefs and actions in an in-depth way” 
[50](p. 6). He also explains that the typical research questions in qualitative 
research are “what, why, how, and when questions”, e.g. “what is happening 
here?”, “why is it happening?”, “how has it come to happen this way?”, “when 
did it happen?” [50]. The research question that we are addressing is “How to 
analyse IT strategy management in small/medium sized IT organisations of the public sector 
in a way that can facilitate the possibilities of improvement?” Therefore, we consider the 
qualitative approach suitable in terms of the type of information that we are 
looking for. 
Since qualitative research through case studies are the main method and 
technique used for this research work, then the results of this research should 
be observed under the lens of “analytic generalization” for its use in other IT 
organisations. According to Yin, analytic generalisation refers to the use of a 
previously developed theory “as a template with which to compare the 
empirical results of the case study.” and if “two or more cases are shown to 
support the same theory, replication may be claimed.” [51](p.31). “Once such 
replication has been made, the results might be accepted for a much larger 
number of similar neighbourhoods, even though further replications have not 
been performed. This replication logic is the same that underlies the use of 
experiments (and allows scientists to generalize from one experiment to 
another)” [51](p.36). Then, as can be observed in the research approach, there 
is a need to test the results. 
The design process is described in details in chapter 3. 
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2. IT MANAGEMENT FOUNDATIONS: IT STRATEGY 

MANAGEMENT AND IMPROVEMENT FRAMEWORKS 

This chapter includes the presentation of IT strategy management concepts 
and frameworks related to IT service management theories; and also maturity 
models frameworks. 
First at all, a review of IT strategy management frameworks is carried out and 
a selection of literature about IT service management is made because it 
discusses the topic in greater depth and this framework is one of the most well 
known. More emphasis is given to IT service management frameworks, 
because these are well-known and widely implemented in many companies (for 
instance, research reports that 45% of US companies are using Information 
Technology Infrastructure Libraries (ITIL) [52], a service management 
framework); in general, these frameworks stand out due to their emphasis on 
producing implementable tools. The IT strategy management literature is 
useful to address issues about strategy but through practices at a tactical and 
operational level; and the maturity models theory is an alternative to provide 
an approach orientated to organisational improvements which can therefore 
help solve current problems. 
As part of this study of IT strategy in public sector organisations, there is an 
interest to include the citizen as a relevant actor in the solution. Given this 
need, the solution requires foundations that help to address it. Therefore, this 
section introduces IT strategy theories which emphasise the service as the 
main concern. Also the public sector is consistent with the service perspective; 
according to Sethibe et al. [53] the main products of a public sector 
organisation are their services. The perspective used for the development of 
this artefact emphasises IT service management as an alternative to facilitate 
the understanding of the IT strategy concerns independently of political 
changes/influences in these IT organisations. 
The alternatives for dealing with IT strategy vary depending on the purposes 
and the approaches consequently used. Since this research is following the 
service perspective, the emphasis in this chapter is on IT Service Management 
alternatives for the strategic management of IT. Also maturity models as an 
alternative approach for designing solutions with a focus on organisational 
improvement are introduced. 

2.1. Frameworks for IT strategy management 

In this section the concerns of IT strategy in IT strategy management and 
Strategic IT management are primarily discussed. Later, frameworks to address 
IT strategy within an approach closer to IT Strategy Management are 
presented. 
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The concept of the strategic management of IT is understood in this research as 
the use of a strategic approach to manage the whole IT organisation. This 
definition is implied from generic definitions of strategic management; for 
instance: (i) a definition orientated to the public sector refers that “strategic 
management is the central integrative process that gives the organization a 
sense of direction and ensures a concerted effort to achieve strategic goals and 
objectives” [54]; (ii) Bergeron et al. defines strategic management of IT as “a 
multidimensional construct that characterizes the extent to which 
organizations are deemed to plan, implement and use information systems in a 
competitively oriented manner” [14]. Poister et al. observe that “strategic 
management is concerned with managing an organization in a strategic manner 
on a continuing basis” and they claim that “strategic planning is a principal 
element but not the essence of strategic management, which also involves 
resource management, implementation, and control and evaluation” [54]. 
Closely related to the concept of strategic management of IT is the concept of 
IT strategy management. This concept deals specifically with the processes, 
activities, and practices that contribute to the IT strategy formation and/or in 
the decision making for guiding the IT organisation. This perspective will be 
used in the analysis of the IT strategy management process. 
The IT strategy management function has been defined in terms of different 
concepts, i.e. processes, responsibilities, and so on. In general, this concept 
discusses different activities, processes, and techniques to address the IT 
strategy in an effective way. Figure 3 shows the concept of IT strategy 
management presented in [18] in terms of the PDCA methodology (plan-do-
check-act) [55]. 

 
Figure 3. IT strategy management process [18] 

The following sections introduce the concept of IT strategy within the IT 
service management literature as an alternative to IT strategy management. 

IT Strategy 
Formulation 

(conceptualising, 
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Deployment 
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doing) 

Amendments 
(reflecting, acting) 
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2.1.1. IT strategy and the service perspective 
Within the service perspective, the management of IT strategy has recently 
been introduced and the research in the area is still limited. There is a variety 
of alternatives for the use of the service perspective for strategic management; 
for instance, a general view of such an approach is the one presented for 
Strategic Service Management (SSM) which describes it as a situation in which 
“the corporate focus is on comprehensive customer servicing and support 
integrating the product management, marketing, sales, design, material 
management, engineering, production, and service divisions into a synergistic 
team focused toward building an ongoing relationship with the customer. This 
is the highest level of customer service.” (p.30), and also claims that this is 
required "when competition intensifies and simultaneously customers acquire a 
high degree of sophistication” [56]. Then, the term “strategic service 
management” can be understood as the use of service management with a high 
level of maturity within an organisation, implying a service’s culture deeply 
integrated in the whole organisation. The previous definitions are given for 
addressing the management of a whole organisation (including Business and 
IT), and are not focused in the IT perspective. The use of the service 
perspective for IT strategy has different approaches, as can be observed in the 
following section.  
2.1.1.1. IT service management as an approach for IT strategy management 
IT service management (ITSM) can be seen as a specialisation of service 
sciences in the area of management; this perspective facilitates the association 
of the issues under study to a customer-orientated perspective (emphasising 
customer’s values) which can therefore be clearer in business terms [57]. 
ITSM has made its scope wider over time, still recently it was observed as an 
alternative to operational scope; for instance Galup (2009) defined ITSM as “a 
subset of Service Science that focuses on IT operations such as service delivery 
and service support. In contrast to the traditional technology-orientated 
approaches to IT, ITSM is a discipline for managing IT operations as a service 
that is process-orientated and accounts for 60%–90% of the total cost of IT 
ownership” [57]. Another definition of ITSM is proposed by Conger et al., 
ITSM “is generally used to refer to the management of processes within IT 
Operations so that, through efficient and effective execution of the processes, 
value accrues to the organization” [58]. 
However the IT service management field allows its use in a wider scope, for 
instance a more general definition observes ITSM as a “set of specialized 
organizational capabilities to provide value to customers in the form of 
services” [59,60], and intends to create awareness about the business value of 
IT, i.e. “enables a(n) (IT) service provider to understand the services they are 
providing, to ensure that the services really do facilitate the outcomes their 
customers want to achieve, to understand the value of the services to their 
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customers, and to understand and manage all of the costs and risks associated 
with those services” [61]. According to Grönroos, “the service management 
perspective includes some more or less general shifts in the focus of 
management: (1) From the product-based utility to total utility in the customer 
relationship. (2) From short-term transactions to long-term relationships. (3) 
From core product (goods or services) quality or the mere technical quality of 
the outcome to total customer-perceived quality in enduring customer 
relationships. (4) From production of the technical quality of products (goods 
or services) as the key process in the organization to developing and managing 
total utility and total quality as the key process” [62]. 
IT service management approach includes as a main, or relevant, part of its 
proposal the management of IT operations which might be a reason for its 
implementability within the organisation. Currently, several frameworks of 
ITSM have included strategic issues in their recent versions which increases 
the utility of these frameworks, e.g. the concept of IT service strategy and 
methods for its management is included in ITIL V3 [59], CMMI-SVC V2 
includes a process of “strategic IT service management” [63], BS ISO/IEC 
20000 contains the “planning and implementing service management” process 
[55,64], and the topic also has been discussed in papers such as [65]. The 
concept is recent, and although there are several proposals including strategic 
management of the concerns of IT, the issue is observed differently in each of 
them; some are merely focused on the planning process; others observe this 
effort as a standardising function for the services; and others go deeper into 
the definition of a service strategy and the existence of processes that support 
such a strategy, allow the monitoring, and enabling the execution. In brief, in 
the same way that occurs in other management branches, the strategic 
perspective in IT service management is not standard.  
This evolution of ITSM is consequent with the idea that “ITSM seeks to align 
IT operations-related activities and the interactions of IT technical personnel 
with business customer and user processes” [66]. The IT service strategy 
inclusion in ITSM has improved the usability of ITSM as a supportive tool of 
other approaches like IT governance or the strategic management of IT 
[67,68].  
The following sub-sections present the most well-known frameworks in ITSM 
dealing with strategy: ITIL and CMMI. 
2.1.1.1.1. IT Service strategy – ITIL 
ITIL (Information Technology Infrastructure Library) has been a popular 
framework for service management, whose development was initiated in the 
1980’s and has evolved with contributions from practitioners in public and 
private sector and is currently in its third version. According to Hochstein et 
al., some benefits of the use of ITIL are [69]: “client/service orientation and 
the quality of IT services respectively”, “efficiency due to standardization, 
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optimizing of processes and process automation”, “transparency and 
comparability through process documentation and process monitoring”. 
ITIL started as a framework which approached tactics and operations and its 
main strengths were service delivery and service [70,71]. However, the third 
version introduces the approach of service management as a strategic asset and 
service strategy. ITIL (V3) provides a framework for IT Service Management 
through a set of best practices; its third version is organised around the service 
lifecycle, which considers Service Strategy, Service Design, Service Transition, 
Service Operation and Continual Improvement (see Figure 4) [59,47]. 
Specifically, IT Service strategy is understood as strategic thinking applied to 
service management and how service management is a strategic asset of an IT 
organization [59,47]. ITIL suggests integrating a set of strategically relevant 
processes: demand management (managing customer requests and incidents), 
financial management (financial issues concerned with IT services) and service 
portfolio management (selection and structuring of IT services). Such 
processes generate valuable customer-oriented information for defining the IT 
service strategy (includes perspective, position, plans and patterns) of the IT 
organization [47,59].  

 
Figure 4. Framework proposed in ITIL V3 [59] 

IT service strategy helps to transform service management into a strategic 
asset, which helps in the achievement of strategic goals or objectives [61]; 
service strategy “addresses techniques to specify and evaluate services (e.g. 
principles, economy, and risks)” [60,59], providing an understanding about the 
IT services that should be offered, the customers, the market, value of IT 
services (perceived, measured, created), services sourcing decisions, financial 
visibility of the IT service value, financial control of the IT service value, 
financial control of the IT service value, strategic investments in strategic 
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assets, strategic investments in service management capabilities, optimal 
resources allocation through service portfolio, service performance 
measurements, among others [61]. This framework includes best practices for 
strategy generation and three strategic processes: Financial Management, IT 
Service Portfolio Management, and Demand Management [61]. ITIL’s 
proposals of ITSM are based on a collection of practices proven to be effective 
in real life that were collected from different public and private sector IT 
organizations [59]. But, in the same way that strategy is not implemented in all 
the business organisations [72], IT organisations are not commonly using it. 
However, since ITIL best practices are a compilation of real life practices and 
adapted knowledge of already existing IT management frameworks (e.g. critical 
success factors, risk management, etc.), then these practices could be observed, 
in a partial or incipient form, in IT organisations that are not aware about the 
proposals of the last version of ITIL, or even the previous ones. IT service 
strategy discusses several issues, but the components that we observed as 
valuable in this research are IT Service Strategy, Demand Management, 
Financial Management, and Service Portfolio Management. The approach of 
ITIL service strategy is aimed at generic IT organisations; one of our interests 
is to develop the scope of this knowledge to be suitable for IT organisations 
with high limitations in resources.  
Within the IT service management area the strategy is addressed with a 
combination of strategic and operational issues – the latter refers to the use of 
service management processes for the achievement of strategic goals or 
objectives. This alternative is presented in the service strategy book [59] 
included in the third version of ITIL. This alternative addresses the topic 
through best practices with regards to the processes/functions that work as 
the strategy’s supportive activities and the strategy in itself. 
2.1.1.1.2. CMMI-SVC an alternative to IT strategy management 
CMMI (Capability Maturity Model Integration) is a framework intended for 
process improvement; this maturity model has evolved from the CMM 
(capability maturity model) that was originally developed for software 
development, and transformed into the CMMI which in its version 1.2 is 
concerned with the service perspective. This maturity model is specifically 
designed for IT service management and draws on concepts from other 
standards and best practices such as: ITIL, ISO/IEC 20000, Cobit and 
ITSCMM [63]. 
CMMI models are collections of best practices that help organizations improve 
their processes. The developers of this framework observed the need for a 
CMMI model addressing the service industry, i.e. CMMI-SVC. This integrates 
the essential bodies of knowledge to provide a comprehensive set of best 
service practices for a service provider [63].  
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This framework includes 24 process areas for IT service management. Among 
the CMMI-SVC process areas, one is dedicated to Strategic Service 
Management (STSM). The purpose of STSM is “to establish and maintain 
standard services in concert with strategic needs and plans” [63]. From the 
stated purpose, it is observed that the approach is close to both strategic IT 
management and IT strategy management. However, due to its focus on 
services at a tactical level, for this research it is simply considered as a reference 
to consider. 
CMMI-SVC proposes two improvement paths using levels: capability levels 
and maturity levels (see Figure 5); the capability levels “apply to an 
organization’s process improvement achievement in individual process areas”, 
and the maturity levels “apply to an organisation’s process improvement 
achievement across multiple process areas” [63](pp.21-22). These levels are 
selectively applied over the structure considered in CMMI-SVC:  
 Process areas: A process area is “a cluster of related best practices in an area 

which, when implemented collectively, satisfies a set of goals considered 
important for making significant improvement in that area. CMMI-SVC 
contains 24 process areas” [63] 

 Generic goals: A generic goal “describes the characteristics that must be 
present to institutionalize the processes that implement a process area” 
and “the same goal statement applies to multiple process areas” [63] 

 Generic practices: A generic practice is “the description of an activity that is 
considered important in achieving the associated generic goal” and “the 
same practice applies to multiple process areas” [63] 

 Specific goals: A specific goal (SG) “describes the unique characteristics that 
must be present to satisfy the process area” [63] 

 Specific practices: A specific practice (SP) is “the description of an activity 
that is considered important in achieving the associated specific goal” [63] 

 
Figure 5. Structure of the continuous and staged representations of CMMI-

SVC [63] 
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2.2. Maturity models 

According to Becker & Knackstedt, “a maturity model consists of a sequence 
of maturity levels for a class of objects. It represents an anticipated, desired, or 
typical evolution path of these objects shaped as discrete stages. Typically, 
these objects are organizations or processes. The bottom stage stands for an 
initial state that, for instance, can be characterized by an organization having 
little capabilities in the domain under consideration. In contrast, the highest 
stage represents a conception of total maturity” [30]. The maturity models 
provide a set of criteria and characteristics, and these are shown in a scale 
according to an evolution path that is used for the appraisal of the organisation 
or processes, then “improvement measures and subsequently control the 
progress of their implementation” [30] can be derived and prioritised based on 
the results of the maturity model implemented. 
Some of the most well known maturity models in IT management are CMMI, 
ITIL, and COBIT [73]; these maturity models are used as references and are 
briefly introduced below. 

2.2.1. CMMI-SVC 
The CMMI (Capability Maturity Model Integration) for Services (SVC) was 
previously introduced in section 3.1.1.1.2, and its structure was presented in 
Figure 5. The use of this model as a tool for organisational improvement is 
through its use as an evaluation framework. 
The reference criteria used to assess the process areas are the “specific goals” 
which are different for each process area, and the “generic goals” which are 
common to the process areas. The previous two criteria can be achieved 
through specific practices and generic practices, but these practices are not 
compulsory; if the goals of the process area are achieved through other 
practices it is acceptable. 
The way of evaluation depends on whether the “staged” approach or the 
“continuous” approach is followed. This means that this has to be decided in 
advance in order to use the capability levels or the maturity levels as the 
reference. 
If the assessment is done with the maturity levels, then it is assumed that all 
the process areas face several development stages that are generic for all the 
process areas. But if the assessment is done with the capability levels, it is 
assumed that each process area has a set of capacity stages that are specific to 
the concern that the process area deals with, i.e. each process correspond to a 
level of capacity, then the process are implemented incrementally to achieve 
determined capacity levels.  
In addition to the characteristics already explained, this section presents more 
information about a main aspects discussed in this model to assess maturity 
which is the “process institutionalization”. The generic goals and generic 
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practices in CMMI-SVC are “model components that directly address process 
institutionalization” [63](p.57). 
According to the publication of CMMI-SVC, “Institutionalization is an 
important concept in process improvement. When mentioned in the generic 
goal and generic practice descriptions, institutionalization implies that the 
process is ingrained in the way the work is performed and there is 
commitment and consistency to performing (i.e., executing) the process” [63]. 
This is a relevant characteristic for the continuity of strategic processes because 
“an institutionalized process is more likely to be retained during times of 
stress” [63]. Although, formalisation or institutionalisation should be flexibly 
applied, “(w)hen the requirements and objectives for the process change, 
however, the implementation of the process may also need to change to ensure 
that it remains effective. The generic practices describe activities that address 
these aspects of institutionalization” [63]. 
Regarding the process area that is related to our research, “strategic service 
management”, its specific goals are only detailed for level three and its focus is 
on services standardisation [63](p.476).  

2.2.2. Maturity model in ITIL 
For the implementation of ITIL, the use of several maturity models for 
assessing the maturity of the service management processes of ITIL 
individually or as a whole is suggested. The most generic of them is the 
Organisation Growth Model [74] that we decide to use as input because it 
describes the evolution stages that have an IT organisation (see Figure 6). 

 
Figure 6. Organisation growth model [74] 

2.2.3. Maturity model in COBIT  
According to their publications, “COBIT (Control Objectives for Information 
and related Technology) provides good practices across a domain and process 
framework and presents activities in a manageable and logical structure. 
COBIT’s good practices represent the consensus of experts. They are strongly 
focused more on control, less on execution. These practices will help optimise 
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IT-enabled investments, ensure service delivery and provide a measure against 
which to judge when things do go wrong” [75].  
As part of this framework there is a maturity model that uses a scale from 
nonexistent (0) to optimised (5), which measures a series of principles in an 
incremental way, namely: Awareness and communication; Policies, plans and 
procedures; Tools and automation; Skills and expertise; Responsibility and 
accountability; Goal setting and measurement [75] (see Figure 7). This maturity 
scale is similar to the one that has been reference for the construction of many 
maturity models, i.e. the scale of CMM (Capability Maturity Model), but 
“interpreted for the nature of COBIT’s IT management processes” [75]. “The 
maturity levels are designed as profiles of IT processes that an enterprise 
would recognise as descriptions of possible current and future states” 
[75](p.17). 

 
Figure 7. COBIT maturity model for the assessment of IT management 

processes, adapted from [75] 
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3. CONTEXT EXPLORATION ABOUT IT MANAGEMENT 

PRACTICES 

An exploration is done with small/medium sized IT organizations in the 
public sector. This exploration is done to observe the implications in IT 
management practices of both characteristics together (public sector and 
small/medium sized IT organisations) regarding how operations, tactics, 
strategies, and the relationship with their IT service providers (G2G or private 
sector providers) are managed. There are some basic characteristics already 
observed in previous research about organisations with the characteristics 
found individually (these were already discussed in section 1.2); however, it is 
necessary to clarify the characteristics in real life that are going to be 
emphasised. 
The characteristics of the context are a means to define the expected 
characteristics of the artefact and also help in the establishment of the domain 
to which the findings can be transferred [76] to similar contexts (also referred 
as external validity [51]). In this way the reader can better understand the 
conditions in which the artefact is expected to work, and so decide whether 
these are applicable to other environments. 
Specifically, the environmental context is studied through qualitative semi-
structured interviews conducted in IT organisations of Nicaraguan municipal 
governments1. Since the interviews are semi-structured then the predetermined 
questions are an initial reference, however these are flexible in the sense that 
the order of the questions can be modified, question wording can be changed 
and explanations given, particular questions which seem inappropriate for a 
particular interviewee can be omitted, or additional ones included [77]. 
Therefore, the questionnaire includes questions about the IT services 
provided, the relationship among the municipalities with other IT service 
providers, the process/procedures followed to provide services, their 
resources, problems, priorities and other questions related to internal 
operations (see appendix A). 
The questionnaire was prepared to collect information from internal and 
external activities of IT management practices in the municipality. This 
questionnaire was reviewed to check the clarity of the questions for an external 
reviewer not involved in its design. The original questionnaire was developed 
in Spanish since that is the language spoken in the organisations being studied. 

                                                      
1 Nicaragua has 153 municipalities with autonomous management but framed by the 
constitutional laws. Although these entities have shared management characteristics, their 
resource variability introduces differences. 
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The empirical data collected in the context under study is useful to determine 
relevant characteristics other than those obtained from literature, also to 
observe the characteristics reported in the literature in these organisations. This 
information provides further clarity about the practices of organisations with 
the characteristics under study that may not have been directly related in 
previous research, as well as to verify the assumptions already observed in 
previous research. 
These findings are considered to determine the requirements of the artefacts to 
be developed. On the other hand, the description of the specific characteristics 
of the context is beneficial to have a better understanding of the possibilities of 
replication and the results of any tests of the artefacts. And in a more practical 
sense, these case studies also allowed the availability and suitability of the 
organisation to be studied to be observed.  

3.1. Summary of the findings of the interviews 

The respondents for these interviews are from four municipalities. For these 
interviews the CIOs or main IT authority of several municipalities of 
Nicaragua were invited. Initially they were invited due to their participation in 
different e-Government initiatives, and also due to the fact that they worked in 
municipalities that dedicated resources to an IT unit or IT organisation within 
the structure of the municipality (not all the municipalities in Nicaragua have 
an IT organisation, they can hire external services or have resources for a 
single person which fixes basic infrastructure problems in the municipality). 
The other criterion for selection was their availability to participate in the 
interviews, this reduced the possible respondents to four. 
The interviews were carried out with the top IT directors/managers of four 
municipalities Managua, Masaya, Estelí, and León2. In the case of qualitative 
research methods, the most important factor is not the number of 
organisations being studied, but the depth of knowledge that can be obtained 
through the study of the unit of analysis. 
These IT directors are managing internal IT organisations delivering services 
to the municipalities (decentralised public sector organisations). In general, 
these are small sized IT organisations within municipalities with limited assets 
in a developing country. For instance the municipality of Managua has around 
4000 workers, and its respective IT organisation has 48 people. 
Additionally, interviews were planned with representatives of different 
organisations which are involved with the municipalities through common IT 
projects, or because these organisations have, as part of their government-

                                                      
2 The municipalities were selected by considering as a criteria the existence of an organizational 
structure for IT with dedicated resources, based on a previous study of e-Government in 
Nicaragua 
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defined functions, to provide some kind of IT support to the municipalities. 
However, few of these external representatives were available for interviews, 
and their relationship was mostly focused in the implementation of specific 
information systems to provide information to citizens; and these projects had 
no involvement in IT management concerns. This perception was verified for 
the respondents in the IT municipalities; the management of these 
municipalities is autonomous with few interactions with other institutions. Just 
one representative of external organisations was interviewed and their 
involvement was limited and temporal, therefore there was no knowledge 
related to the IT management practices to municipalities that could be 
considered from this interview. 

3.1.1. Context based requirements 
From the four cases under study, the IT organisation with the most developed 
IT management system was that corresponding to the Managua’s municipality; 
the other municipalities show the different stages that municipalities can be 
dealing with and therefore are valuable for the understanding of the possible 
stages that should be considered.  
The main issues to consider from the three categories in the environment 
defined in Hevner’s framework (i.e. people, organization, and technology) are 
at organizational level, e.g.:  
 Each governmental period brings radical changes in the institutional 

management. 
 The governmental periods are relatively short for the development and 

implementation of a formalised and holistic IT strategy. This would 
demand the definition of the most relevant IT strategies at an institutional 
level and they must be added as institutional projects in the business plan. 
Therefore, it would give warranties for its implementation (it is done in the 
most mature municipality: Managua).  

 IT norms and standards are nonexistent or unstable compared to other 
organisational units. The positive aspect of this characteristic is the open 
possibility of introducing management improvements whenever they are 
needed. 

 The organisational structure of these municipalities varies depending on 
their assets and their population served; these municipalities are 
autonomous from central government; IT organisations are centralized 
within each business organisation; the main IT services are generally 
categorised within: IS development, IT support, IT infrastructure, and IT 
management.  

 From the results it was observed that most of those interviewed were 
unfamiliar with IT management frameworks. As consequence there is no 
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particular leaning towards existent framework if they are implemented 
strictly as designed, therefore flexible proposals are needed. 

The results of the interview were transcribed. During the exercise it was 
observed that the arguments given for the answers were valuable for 
understanding the context of these organisations. The questionnaire proposed 
used a combination of closed questions that requested additional comments 
and open questions. 
The findings were categorised to make the analysis easier. Considering the 
research problem, which is: lack of frameworks for analysing IT strategy in order to 
look for improvement alternatives in small/medium sized public sector IT organisations 
considering their specific particularities, the following categories were used: 
Management relationship of the IT organisation with their internal and 
external customers, level/type of management (decisional process: top-down, 
bottom-up), stability of the management (in order to observe repercussion of 
the changes of governmental authorities in the management practices, and the 
value of this factor for improvement). These categories are based on the main 
topics discussed in the questionnaire. In order to process the information 
received from the respondents, independently of the questions which 
produced determined answers, those that provided evidence that pointed to 
each of these categories were grouped together.  
The previous categories or expected values were best responded to through 
the additional comments/arguments that justified each specific answer in the 
interviews. Therefore, for the data processing of these results the transcription 
of these comments were used as the main sources to consider, and later 
processed through the previously proposed categories. 
The following table (Table 1) summarizes findings of these interviews in the 
organizations under study (these organizations are labelled as A, B, C, and D). 
The categories of the processed information are named in the table 1 as: 
 Management relationship of the IT organization with their recipient of 

services: Relationship municipality-IT-citizen,  
 Level/type of management (top-down, bottom-up): Level of management: 
 Stability of the management: Stability of the managerial initiatives 
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Table 1. Results of the case study in four IT organisations of Nicaraguan municipalities (A, B, C, and D are labels to identify 
each of the four IT organisations’ results) 

Interview Results  Category Derived 
Requirements 

 B: “Currently the priorities are services to the public (citizen) 
respecting the priorities of the municipality as an institution.” 

 C: “Priority areas for services are: Revenue collection, Cadastre 
(Income), Accounting.” 

 A: “Prioritisation of areas is done according to 
circumstances; at this time there are some priorities that can 
change according to the decision makers” 

 C: “In 2005 there was a company that provided IT services to this 
municipality, but the costs were too high for routine services, it 
was then decided to have some in-house IT services.” 

 B: “Projects are designed and prioritised firstly at the IT 
organisation level (IT decision makers) and after that the board 
of the municipality assess whether or not they are approved.” 

 B: The top IT manager (CIO) has a certification in ITIL, and 
knowledge about related IT management frameworks. The 
concepts of such frameworks are being used to manage the IT 
organisation (although at the time of the interview the rest of the 
IT personnel had limited and indirect knowledge about concepts 
related due to requests for implementing the specific activities 
that use them). 

 B: Some organisational goals aimed at the IT organisation were 
described as: "Provide competitive advantages to the business; 
keep in mind the benefits that the customer of a system shall 
receive in the fore; reduce operating costs by half". 

Relationship municipality-IT-citizen: 
As organisations of the public sector, 
the market competition is not a main 
concern, except for cases where 
there is a lack of cost effectiveness 
that can be provided by other 
organisations (Cost effectiveness is a 
priority). 
The political issues in a public 
organisation are out of the scope of 
the decision makers in the IT 
organisation, it requires high political 
skills for a CIO be influential in this 
aspect, and that is not always 
guaranteed. 

RQ1. Orientated to 
internal IT service 
providers. 
RQ2. Solution with 
clear implementation 
procedure 

 A: “Demand for services and solutions to incidents/problems is 
so high that management about strategic and organisational 
level concerns has been left in the background.” 

Level of management: 
The compulsory tool to manage the 

RQ3. Deal with the 
decisional process 
(IT strategy 
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 B: “Recently we developed the IT service strategy (the 
development process took 6 months). This strategy has a scope 
of 4 years at the IT organisation level. To develop this strategy 
the Institutional Strategic Plan of the municipality was taken into 
account, which has a long-term scope, until 2012.” 

 B: “This IT organisation is called Systems Direction and is 
responsible for implementing "full processes", that is the 
reason for using the name "Systems" for our organisation. Here 
the best way to execute a process is defined, then an information 
system to support that process is developed, and later the whole 
system is implemented.” 

 C and D: “The IT organisation as well as other areas of the 
municipality must develop an annual plan of operations; this is 
a requirement in the municipalities.” 

organisation is the operational plan, 
others are optional. 
The decision making process is more 
focused on present and near future 
considerations because of the limited 
time of each management period and 
resources limitations.  
IT strategy is rarely a formal 
document; operations plan are held 
mainly with an approach of financial 
and accountability awareness. 

management) using 
bottom-up 
approaches i.e. 
tactical-operations 
towards initiatives at 
strategic level 
 

 A: The IT manager started in that position at the beginning of the 
year (approx. nine months before the interview). The IT manager 
was asked to redefine the IT organisation way of working 
according to the municipality’s needs. This redefinition starts 
from such basics as the organisational structure. 

 B: The IT manager started in such position few months ago. The 
IT manager started a process of learning the way of working in 
the IT organisation and the municipality. This learning process 
has been facilitated by a number of documented norms, 
procedures, and laws; and also through observations in practice. 
An improvement process of some of the previous practices was 
started following operational concepts of IT management 
frameworks. 

Stability of the managerial initiatives: 
Frequently, the change of the 
governmental period restarts the 
organisational management practices, 
organisational structures, etc. 
The formalisation of the 
processes/systems, and the use of 
measurements for the management is 
incipient in most of the cases. 
As consequence of the political issues 
in a municipal government, there is a 
high turnover of human resources in 
decision making positions because of 
the trust factor that is expected from 
them.  

RQ4. Improvement 
orientated. Then, 
formalisation of 
practices can be a 
requirement of the 
improvement. 
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These IT organisations share characteristics with small and medium sized 
organisations and internal IT service providers, for instance the following: 
• Characteristics shared with Internal Service Providers 

o The primary objectives are to achieve functional excellence and 
cost-effectiveness for their business units  [59] 

o They specialise in serving a relatively narrow set of business needs. 
Services can be highly customised and resources are dedicated to 
provide relatively high levels of service [59] 

o Competition is from providers outside the business unit, such as 
corporate business functions, who wield advantages such as scale, 
scope, and autonomy [59] 

o Operation within internal market spaces. Their growth is limited 
by the growth of the business unit they belong to. Their success is 
not measured in terms of revenues or profits because they tend to 
operate on a cost-recovery basis with internal funding. All costs 
are borne by the owning business unit or enterprise [59] 

o Funded by overheads and are required to operate strictly within 
the mandates of the business [59] 

o They have the benefit of tight coupling with their owner-
customers, avoiding certain costs and risks associated with 
conducting business with external parties [59] 

o The decision rights are restricted in terms of strategies and 
operating models [59] 

o The general managers of business units make all key decisions 
such as the portfolio of services to offer, the investments in 
capabilities and resources, and the metrics for measuring 
performance and outcomes [59]. In these organizations this is 
made as an approval procedure of proposals suggested by IT. 

o The governance and administration of business functions are 
relatively straightforward [59]  

• Characteristics shared with small and medium sized enterprises 
o Decisional process: intuitive, based on experience, little use made 

of information and formal managerial techniques, focused on 
physical flows (versus information flows) – (Small and medium 
sized enterprises) [78] 

o Resources: “poverty” in terms of human and financial resources 
which limit the availability of these resources – (Small and 
medium sized enterprises) [78] 
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4. DEVELOPMENT OF THE SOLUTION FOR 

ANALYSING IT STRATEGY MANAGEMENT 

This chapter presents the design of the solution for analysing IT strategy 
management practices/processes. The information presented in this chapter 
was presented in papers [47,48,49] with extensions in some sections. 
Design science was used to guide the development of such a solution in order 
to ensure the use of a scientific approach. Therefore activities such as context 
definition, knowledge base definition, artefact design, its evaluation, and its 
improvement were implemented. This section discusses the last four steps 
(steps 2-5) as presented in Figure 2 (section 1.7) which are the following: 
Step 2: Design (AITSS method development) 
Step 3: Test (applicability demonstration) 
Step 4: Evaluation (suitability of the artefact) 
Step 5: Improvement (development of a maturity model to add value and 
observe the concept from an integrated perspective). 

4.1. Method development (Design) 

This section describes the development of a method for analysing IT strategy 
management practices in the context under study; this information was 
reported in [47]. The development of such a method was carried out 
emphasising the context considerations for the design at the level of 
implementation, i.e. the design provides steps to make the frameworks 
implementable and suitable for the context under study. 
This artefact is a first attempt to solve the research problem with a special 
focus on implementability and the suitability of the solution. An artefact in the 
form of a “method” is used since they describe the steps required for 
implementation. It also would allow an easier evaluation of its implementation 
in real life. The requirements that are addressed for this artefact are: Orientated 
to internal IT service providers; solution with clear implementation procedure; 
deal with the decisional process (IT strategy management) using bottom-up 
approaches i.e. tactical-operations towards initiatives at strategic level; and 
Improvement orientated, then formalisation of practices can be a requirement 
of the improvement. More specific considerations about the public sector are 
not added yet because it is in our interest to observe whether the service 
perspective is sufficient enough to deal with the environment. 
According to Heemels et al., “a method (‘reasoning framework’) provides 
guidelines and can be seen as a ‘recipe book’ (about) how and in which order 
to apply certain formalisms, techniques and tools in order to solve the design 
problem at hand... A method indicates for instance decomposition in steps 
(possibly techniques) and an order in which the step should be performed” 
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[79]. From the different types of artefact suggested in design science research; 
the method is more adequate to deal with implementations issues of 
frameworks, since it provides the steps to follow in order to achieve 
something. The following sections address how to implement a set of 
formalisms, techniques and tools for the implementation of set of frameworks 
in the context previously described. 

4.1.1. Methodology for the development of the AITSS method 
The design of the method for analysing IT strategy in IT organisations of 
municipal governments was guided by the design science concepts proposed 
by Hevner et al. [35], since such framework includes required elements for this 
method such as the context/environmental characteristics and the use of 
existing literature. The main concern was to design the artefact with 
consideration of the context and adequate knowledge base. 
For the design of such an artefact it is necessary to define the way in which the 
analysis of the IT strategy management can be achieved. For the purposes of 
this artefact, the analysis of IT strategy management from a service perspective 
would be achieved by breaking up the concept into fragments/pieces that 
together define the concept, and the use of such pieces, through 
implementation instruments, for the observation and understanding of such 
concept in the context under study. Therefore, it is necessary to:  
 Select the theoretical foundations considering the context (knowledge base 

of this artefact) 
 Design the instruments and guidelines of the method using the theoretical 

foundations selected and adequate techniques for implementation 

4.1.1.1. Context based literature selection (foundations of IT management) 
The context described in section 3.1 indicates that the use of an approach 
which benefits from the use of practices at a tactical level might be useful in 
these organisations. Therefore, for the method development three main 
theories are used: IT service strategy [59], maturity levels of CMMI-SVC [63], 
and the strategic management process [54]. These frameworks were already 
described in chapter 2. The service perspective is mainly enforced by the use of 
the IT service strategy concept of ITIL, which includes processes for the 
concept of IT strategy management defined in this research. 
An approach using methods, practices and activities suggested in ITIL V3 is 
used, the reasons for its selection are: 
 They have proven effectiveness in real organisations [59]. 
 They include practices and processes that produce strategically valuable 

information about the different organisational levels (strategic, tactical and 
operational). 
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 IT service strategy best practices are also used because of their 
components of strategy and operations management – the latter is used as 
a mean for strategy – that would reflect elements of both highly mature 
and less mature IT organizations. 

These ITIL best practices are based on practices gathered from real life IT 
organisations and methodologies/frameworks that already exist; therefore they 
might be in use even if an IT organisation is not formally implementing 
ITILV3. Independent of the knowledge of the frameworks available, some of 
the practices required in strategic service management can be observed in IT 
organisations in incipient states, because decision making needs practices and 
procedures that, in some organisations, can correspond to the concept 
promoted by ITIL. As a consequence, for the construction of the AITSS 
method, the maturity levels of CMMI-SVC need to complement the best 
practices regarding service strategy that ITIL proposes. This is done under the 
following assumptions: (i) the practices of IT service strategy can be found in 
incipient or incomplete stages (different maturity levels) within an organisation; 
and (ii) the knowledge and awareness about maturity levels may enable to 
decision makers in the improvement in such practices.  
Although the proposals of ITIL and CMMI-SVC are independent, we believe 
that the use of components from each of them in a unique solution is 
consistent, due to the shared ideas and concepts that they both have. For 
instance, Figure 8 “shows a high-level relation between CMMI-Service Strategy 
Management and ITIL-Service Strategy” [47].  

 
Figure 8. CMMI-strategic service management and ITIL-service strategy 

components [47] 
From bottom to top, Figure 8 shows the CMMI process area related to our 
research (“Strategic Service Management”) and then the two levels in the 
middle are the specific goals and specific practices that are proposed in of 
CMMI-SVC for this process area(in the figure SG means “specific goal” and 
SP “specific practice”). The components at the upper level of the figure are 
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service strategy components of ITIL, which have related practices with the 
specific practices of CMMI-SVC [47]. Since there are common interests in 
both frameworks, the use of components of one of them is adequate to 
support the other. 
At a more specific level, ITIL components (service strategy, service portfolio 
management, demand management, and financial management) are combined 
together with maturity levels based on CMMI-SVC which mainly appraise the 
formalisation level of the practices of the processes proposed in ITIL. This is 
the basic framework defined to make the evaluation of IT strategy 
management in these organisations, see Figure 9. 

 
Figure 9. Framework for analysis of IT service strategy 

4.1.2. Developing the method 
After deciding on the frameworks to be used and how they are going to be 
combined, the next step is to define the instruments and implementation 
guidelines according to the context in which they are to be applied. The 
following considerations were used for such a purpose: 
Since the artefact to be developed is intended to analyse the situation of an 
organisation regarding IT strategy from a service perspective and considering: 
(i) the situation concerning these practices may not be easily observable, and 
(ii) the personnel in these organisations may have a lack of awareness of 
management practices, then the most adequate approach is to design a method 
which requires an in-depth study under the responsibility of the implementer 
of the method. This implies a high interaction with the organisation’s 
personnel, with flexibility for data gathering. Therefore, qualitative research 
techniques are the most adequate for gathering information on the richness of 
the environment. 
In order to improve the validity and reliability of the method’s implementation, 
the use of techniques that ensure a proper management of the data collected is 
required; for such purposes this method uses the case study approach because 
it allows a combination of techniques that help to produce more reliable results 
in a qualitative study following a systematic procedure. This research considers 
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the main characteristics of case study techniques suggested by Myers [50] and 
Yin [51]: (i) use of empirical evidence from one or more organisations, (ii) 
study of the subject matter in context, and (iii) use of multiple evidence 
sources. Technique (iii) increases the validity and credibility of the results, 
although they may show divergences because not all participants are 
acquainted with the same information. Therefore, the method must provide an 
option to triangulate the results and remove any divergence, this is considered 
in the method proposed. 
4.1.2.1. Techniques of implementation (foundations) 
The case study approach is rather flexible, since it allows the use of many 
combinations of techniques, so it is necessary to define the way in which the 
case study would be applied.  
The following techniques are used: 
 Data collection techniques 

o Multiple sources of evidence: 
• Semi-structured interviews: these interviews have 

predetermined questions, but the order can be modified 
based upon the interviewer’s perception of what seems 
most appropriate. Question wording can be changed and 
explanations given; particular questions which seem 
inappropriate for a particular interviewee can be omitted, 
or additional ones included [77]. The advantages related 
to the interview could be mentioned as “focusing directly 
on case study topic” and also by “providing perceived 
causal inferences” but it can be easily biased [51]. On the 
other hand, documentation is a stable source which offers 
exactness and broad coverage but it may be deliberately 
blocked or selectively biased [51]. 

• Documentary review: “For case studies, the most 
important use of documents is to corroborate and 
augment evidence from other sources... documents can 
provide other specific details to corroborate information 
from other sources. If the documentary evidence is 
contradictory rather than corroboratory, the case study 
investigator has specific reason to inquire further into the 
topic” [51](p.81). 

o Focus groups: “The purpose of a focus group interview is to get 
collective views on a certain defined topic of interest from a group 
of people who are known to have had certain experiences. The 
interviewer or moderator directs the enquiry and the interaction 
among respondents. Focus groups allow the participants to 
engage in thoughtful discussion” [50](p.125). 
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 Data processing 
o Triangulation: This is about “the development of converging lines 

of inquiry” through one of the principles of case studies which is 
the use of multiple sources of evidence. These multiple evidences 
are used in a corroboratory mode and as consequence the 
construct validity can be addressed “because the multiple sources 
of evidence essentially provide multiple measures of the same 
phenomenon” [51](p.92). 

 Data analysis techniques: Since case studies “can be based on any mix of 
quantitative and qualitative evidence” [51](p.14), the following techniques 
are used: 

o Descriptive statistics of best practices in use 
o Formalisation/institutionalization levels of best practices in use. 

Summarising the elements of the knowledge base consists of a combination of 
(i) qualitative methods – used to outline the environment (through interviews) 
and also to test the method in real life (through case studies, [51]) – together 
with (ii) theoretical foundations transformed in instruments for guiding the 
process.  

4.1.3. Result: A method for analysing IT strategy management from a service 
perspective 

The resultant method (hereafter referred to as the AITSS method) is detailed 
in chapter 5. The instruments (questionnaires developed as components for 
this method) are included in Appendix B. 
The method includes a set of instruments for collecting data which stem from 
the best practices of IT service strategy – mainly based on ITIL [59] – and 
concepts of CMMI-SVC – Capability Maturity Models Integration for Services 
[63]. ITIL is a well known alternative for IT management, however its 
complete implementation is usually demanding for most IT organisations. The 
approach followed in the AITSS method in order to make them applicable to 
the context is to look for each of these practices at different levels of 
proportionality and rigour. The goals or main activities of these best 
practices/processes are used in general terms to describe the goal of the 
activities, and the respondent is asked to state whether these practices or 
equivalent ones are used, and this is verified in focus groups and 
documentation. 
The method also includes a set of guidelines to follow in order to apply the 
instrument. These guidelines are mainly based on qualitative research 
techniques, such as case studies [51,50], in order to reach a diagnosis about the 
best practices in use and their maturity level. 
The purpose of this method of analysis is to facilitate the 
understanding/awareness of the managerial practices that can have a strategic 
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value for an IT organisation – independent of the organisation’s maturity level. 
This understanding would enable a more effective improvement process in 
such organisations, because a clear understanding of the value that these 
practices currently have and an awareness of the value of other practices that 
could be added would enable better decisions to be made about the 
organisation. The AITSS method is designed for the analysis of IT service 
strategy, which implies its decomposition in order to understand the whole 
through the pieces. This method allows the identification of best practices in 
use in an IT organisation, and the maturity of formalisation of such best 
practices, the following section presents details about the characteristics and 
limitations of the AITSS method. 

4.2. Test (applicability demonstration) 

To test and improve the designed method two cases studies were executed to 
collect empirical data and observe their applicability in a real context. This test 
was reported in [47], this section presents the information obtained. 

4.2.1. Generalities about Case A 
This IT organisation provides services to a medium-sized (i.e. category B) 
municipal government in Nicaragua. According to its manager, this IT 
organisation provides services such as technical support, development of 
information systems and web site maintenance; its principal focus is on 
technical support. It works as a centralised unit providing services within the 
municipal government and outside (citizen’s training). 

4.2.2. Generalities about Case B 
This IT organisation provides services to the largest municipal government in 
Nicaragua, i.e. category A. According to its IT general manager, this IT 
organisation provides services such as technical services, informatics services 
and design and/or improvement of the methods and organisational structure 
of the whole institution. It works as a centralised unit providing services within 
the municipal government. It has a steering committee with IT organisation 
managers. 

4.2.3. Execution of the method (Cases A and B) 
In both cases (A and B) a secrecy agreement was signed to protect sensitive 
municipal government information. Using the “Respondent Profile” Data 
Gathering Instrument (DGI) – see Appendix B –, the IT manager in each case 
was asked to define a set of participants. The pre-selected participants are 
shown in Table 2. 
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Table 2. Pre-selected respondents in Cases A and B 
Topic Pre-selected 

respondents (Case A) 
Pre-selected respondents (Case B) 

Service 
Strategy 

IT manager IT general manager, technical support 
manager, informatics manager, 
organisation and methods manager 

Demand 
Management 

Technical support 
personnel (2 persons) 

Technical support manager, analysts, 
technical support personnel. 

Service 
Portfolio 
Management 

IT head, municipal 
mayor, general municipal 
government secretary3 

Manager of any user area, IT general 
manager, general municipal 
government secretary 

Financial 
Management 

IT head, municipal 
government financial 
manager. 

IT administrative manager, business 
planning manager 

 
In both cases, individual interviews were executed using the data-gathering 
instruments (see appendix B). Each respondent was asked to identify 
himself/herself within a category of the “Respondent Profile” DGI, and the 
results showed some divergence (Table 3) from what was set out in Table 2. 
The respondents were individually interviewed and their answers recorded. 
Personnel availability was an issue at this point, in case B the general secretary 
could not participate. 

Table 3: Respondents Cases A and B 
Topic Respondents (Case A) Respondents (Case B)
Service 
Strategy 

IT head, municipal 
mayor, general municipal 
government secretary  

IT general manager, technical services 
manager, informatics manager, 
organisation and methods manager 

Demand 
Management 

Technical support 
personnel (2 persons) 

Technical services manager, 
informatics manager, organisation and 
methods manager, head of technical 
support, head of systems 
maintenance. 

Service 
Portfolio 
Management 

IT head, municipal 
mayor, general municipal 
government secretary  

IT general manager, technical services 
manager, informatics manager, 
organisation and methods manager, 
head of technical support, head of 
systems maintenance. 

Financial 
Management 

IT head, municipal 
government financial 
manager, head of 
accounting. 

IT general manager, IT administrative 
manager, business planning manager, 
technical services manager, 
organization and methods manager. 

 
The interviews were transcribed and classified according to the established 
guidelines. Case A had many more divergences than case B, given that the 
organisation of Case A had not formalised most of its practices and norms, so 

                                                      
3 The general secretary is a leading position in the Nicaraguan municipal government. 
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if different persons were asked about a topic they frequently had different 
perceptions. The transcription was conducted avoiding content that would 
associate the answer to the respondent. 
In Case B, the focus groups were executed in two meetings since several topics 
had common respondents and one of the topics had quite convergent results. 
The first meeting covered service strategy, demand management and service 
portfolio management; the second meeting covered financial management. The 
meetings were executed as planned, with a moderator and the group of 
respondents. The impersonality of the evidence helped protect the 
respondents, mainly when the evidence was not positive towards the 
organisation. However, the moderator had to understand the details of the 
answers in depth and who provided them in order to guide the exercise 
properly when the participants were not eager to defend their point of view; 
the moderator tried to explain the viewpoint of the original respondent to 
allow the other participants to understand and let the original respondent argue 
in favour with less probability of being associated with the answer. Consensus 
was reached in the topics under study, with few difficulties. The focus groups 
provided the data considered valid for this exercise. Results were then 
prepared as suggested by the guidelines for further analysis. The processed data 
was used to show the service strategy in the two perspectives of interest, tables 
4, 5, 6 and 7 summarise the most relevant data about Case B. For instance, the 
results illustrate the situation of the IT organisation, which is currently 
improving the practices it has used for several years; such improvement is in 
the sense of the maturity level, it is concerned with optimising, documenting 
and improving its processes, and also starting some new activities.  
In order to have a better understanding of the maturity levels shown in these 
tables see the maturity levels described in section 5.1. 

Table 4. IT service portfolio management results for Case B [47] 
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Table 5. Demand management results for Case B [47] 

 
 

Table 6. Financial management results for Case B [47] 
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Table 7. IT service strategy results for Case B [47] 

 
 
All information obtained, together with the explanatory information of the 
best practices prepared in the instruments used in this research work, is useful 
in order to have a better view of future improvements. 
Although the AITSS method was applicable in practice, this cannot guarantee 
that other quality criteria as effectiveness and understandability were 
satisfactorily achieved. 

4.3. Evaluation (method’s suitability) 

The test of the method was a useful activity to show the applicability of the 
method; however, it is not sufficient in order to observe how suitable such a 
method was in context. The execution of such activities generates experiences 
and a deeper understanding of the functionality of the artefact in context, and 
the implementer of the artefact is the one who observes in depth the 
development of the whole activity and therefore accumulates a valuable set of 
experiences.  
This section reports on an evaluation of the method for analysing IT service 
strategy (AITSS method) that was presented in the previous sections. Although 
the test can be considered as a type of real-life evaluation, it is limited to 
certain aspects of applicability, as it was observed previously; therefore this 
section discusses other aspects that were evaluated in order to improve the 
benefits of the approach. The material presented in this section is reported in 
[48]. 
The following sections present the design of an evaluation of the artefact 
developed up to this stage using the real-life experiences of the implementer. 

4.3.1. About the evaluation in design science 
There are several proposals regarding the steps that should be followed in 
design science research (DSR), and most of them include an evaluation stage, 
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for instance [35,41,40]. The evaluation stage is an important part of DSR, as it 
ensures the quality of the resulting artefact. 
Although a generic procedure with which to evaluate a design research artefact 
is not available, various authors have suggested different activities and aspects 
that are important when dealing with this stage. Peffers et al. [40] proposed a 
model to guide the “design science research process”, and within this model 
evaluation is defined as a process that must “observe and measure how well 
the artefact supports a solution to the problem”. They also suggested that 
evaluation activities should be focused on objectives, relevant metrics, analysis 
techniques, the nature of the problem venue, and the artefact itself. These 
suggestions are followed in this section, through the use of design variables 
suggested for framing design sciences evaluations which must be instantiated 
depending on the purpose of the activity. Such design variables for evaluation 
were suggested by Cleven et al. [80] (see Figure 10). For more specific aspects 
of the evaluation, method engineering concepts were used. 

 
Figure 10. Variables and values for the evaluation of DSR artefacts [80] 

4.3.2. About the evaluation in method engineering 
Method engineering is a discipline that provides a structure with which “to 
take stock, generalize [sic], and evaluate” methods [81], and is “concerned with 
the processes of constructing, adapting, and implementing generic methods 
which are aimed at the design of socio-technical information systems” [82]. 
This discipline is intended to facilitate research into methodologies, and 
therefore for the evaluation of this particular method we used the criteria that 
are suggested in this discipline. 

4.3.3. Evaluation methodology 
This evaluation is used for determining the limitations of the method in 
question, based on experiences from real-life implementation, which must be 
easy to translate into subsequent improvements to the AITSS method. The 
steps described below are followed: 
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a. Design the evaluation with criteria that can be tied to relevant 
improvements of the artefact: The design variables of the evaluation are 
defined and operationalised in indicators using design science research and 
method engineering in accordance with the context and characteristics of 
the artefact (see section 4.3.4). 

b. Implementing the evaluation: Using the indicators of evaluation previously 
defined, the following activities are carried out: 
i. Extract limitations and instantiate indicators: A feature analysis case 

study is done, i.e. the set of indicators is used for the implementer to 
extract relevant limitations from his/her experience and instantiate the 
indicators. (see section 4.3.5). 

c. Identify alternatives for improvement: The values obtained with the 
indicators, the description of superior values, and the limitations of the 
artefact are used by the designer to make an informed determination of the 
alternatives for the artefact improvement (see section 4.3.6). 

The details and implementation of these steps are presented in the following 
sections. 

4.3.4. Design of the evaluation 
The design variables in use for this evaluation are: artefact type, approach, 
focus, method, object, perspective, position, reference point, and time [80]; 
these are used to frame the evaluation. Firstly those variables that already have 
conditions that cannot be changed are instantiated (hereafter referred to as 
static variables); then the rest of the variables (hereafter referred to as dynamic 
variables) are instantiated by attempting to use those values that are suitable 
and consistent with those given by the static variables, and to the evaluated 
context. The variables for this case and the main components of the evaluation 
are shown in Figure 11. 

 
Figure 11. Components of the evaluation  

(Note: FACS in this figure stands for “feature analysis case study”) 
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The evaluation process followed is summarised in terms of its main 
components, see Figure 11, the static variables are instantiated previous to the 
instantiation of the dynamic variables. The set of characteristics defined through 
the instantiation of both sets of variables (dynamics and statics) are used by the 
designer to define a set of indicators that are consistent with the results of such 
instantiation. These indicators are designed with expected values in order to 
facilitate the further evaluation implementation. Later, for the evaluation 
implementation, the implementer of the artefact under evaluation works together 
with the designer of the artefact to instantiate the indicators defined, and to 
determine any other limitations that have arisen from the practice. Given the 
results of the evaluation the improvements proposal is carried out by the designer. 
The following sections present a description of the process discussing the 
evaluation of the AITSS method. 
4.3.4.1. Operationalisation of the evaluation 
This review of the AITSS method is focussed on the “artefact against research 
gap” and the “artefact against real world” perspectives [80], which imply that a 
review must consist of a comparison of what is required of the artefact and the 
experience of its implementation in real life. As experiences obtained in the 
field are relevant to this exercise, a qualitative approach is more suitable, as it 
allows us to discuss the appropriateness of the method [83]. The real-life 
observations in question are obtained from the person who implemented the 
artefact in real life, and therefore this is considered an ex-post evaluation [80]. 
A qualitative evaluation depends on “the knowledge base of the evaluator to 
assess the extent to which the method or the tool provides the expected 
objectives in a usable and effective way” [84], meaning that the evaluator must 
be familiar with or be an expert in the theories relating to the method under 
evaluation and other related theories. For the purposes of this exercise, the 
perspective of the method’s designer are used to interpret the limitations 
observed by the implementer through a set of criteria that help to focus the 
study on the aspects of interest. It was considered that the implementer 
interacts with the artefact in great depth, and therefore a review from an 
“engineering perspective”, operationalised through the concepts of method 
engineering, fits better with this role. 
There are many approaches which can be used to evaluate an artefact, as can 
be seen in [80]. In this case, we evaluated the method from an engineering 
perspective that “addresses the manner … in which the DSR (Design Science 
Research) artefact is constructed” [80]. This engineering perspective was 
delimitated through the characteristics used to describe the quality of a method 
according to method engineering, as used in [81], which are: “completeness, 
expressiveness, understandability, effectiveness, and efficiency”. Then these 
characteristics were customised according to the characteristics of the method 
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under review. In order to operationalise the criteria of method engineering, the 
following considerations were used: 
 Effectiveness is “the quality of being attended with results or having an 

effect; that denotes the completion or result of an action” [85]. 
 Completeness is understood as being part of effectiveness; “a design artefact 

is complete and effective when it satisfies the requirements and constraints 
of the problem it was meant to solve” [35]. 

 Understandability is “the quality of comprehensible language or thought” 
[86]. 

 Expressiveness is related to the capacity of an artefact to describe a 
particular subject. This particular variable will be focused on the results in 
terms of expressiveness, and will therefore be understood as a sub-
characteristic of understandability. 

 Efficiency: “is the set of attributes that bear on the relationship between the 
level of performance and the amount of resources used, under stated 
conditions” [84]. 

Therefore, there are three main criteria: effectiveness, understandability and 
efficiency. These criteria are operationalised as follows: 
Effectiveness (which includes completeness) is defined in terms of:  
 The theoretical fulfilment of requirements, i.e. whether or not the specifications 

of the method deal with its original requirements. 
 The suitability of assumptions for the context, i.e. whether or not the 

assumptions are adequate for the context in which they would be applied. 

Understandability has been subdivided into the following sub-criteria: 
 Implementer expertise refers to the knowledge about related areas that is 

required in the person who implements the artefact. If the method 
provides enough step by step guidance, and is self-sufficient, then the 
required implementer expertise is low, otherwise it will be higher. 
Therefore, the following indicators are defined:  
o Step-by-step guidance, i.e. details of how it should be implemented, and  
o Self-sufficiency, i.e. the use of additional literature is not required; 

incorporating the following values: (i) Perceived as correct: complete 
and sufficiently detailed to ensure the method is independent; (ii) 
Lacking in details: A knowledge of the relevant literature and 
techniques is appropriate but not detailed enough to make the artefact 
independent of the literature included in the knowledge base; (iii) 
Incomplete: Literature and techniques that have not been considered 
in the method are required. 

 End user expertise: This refers to the implementer’s perceptions of the end 
user’s expertise, i.e. the level of knowledge that the end user would require 
in order to understand the results generated using the method in question. 
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As the end user will not participate in this review, this criterion has been 
split into sub-criteria which relate more closely to the perceptions of the 
implementer, according to the proposals of Burton-Jones et al. [87]. These 
criteria are: (i) decomposition quality (i.e. the level of detail in the results) 
and (ii) multiple forms of information (i.e. the diversity of the results). These 
criteria are related to an understanding of the conceptual models. 

The efficiency criterion is affected by the criteria of effectiveness and 
understandability. In this evaluation, this criterion is not discussed in detail 
because it depends on the decisions of the end users, as the artefact is 
implemented according to the resources of the specific IT organisation, e.g. in 
terms of time and available personnel. 

A “feature analysis case study” (FACS) was used for implementing these 
criteria. A feature analysis case study is a “feature-based evaluation performed 
by someone who has used the method/tool on a real project” [88,83]. This 
implementer, as part of the implementation of the artefact, was in charge of 
conducting interviews with personnel of IT organisations in two municipalities, 
executing a documentary review, and organising and implementing focus 
groups with the personnel of both IT organisations. Therefore, the 
understanding about the operation in real life of the artefact under evaluation 
is deeply experienced by him, which is something valuable in qualitative 
research. The experiences of the implementer in a real life environment can be 
used to review the artefact in terms of what is required of it and the previously 
outlined set of indicators. 

The criteria, sub-criteria, indicators and values are presented in Figure 12. This 
operationalisation of this set of criteria has been designed for the evaluation of 
the specific method under review. 

 
Figure 12. Operationalised criteria for evaluation 
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4.3.5. Implementing the evaluation 

This section describes the execution or implementation of the evaluation 
procedure previously defined for the appraisal of the AITSS method. 

4.3.5.1. Extract limitations and instantiate indicators 
The set of indicators are given to the implementer to get his/her observations 
of the method after its application in real life. These observations have two 
purposes: the instantiation of the evaluation indicators and the gathering of 
explanations tied to the values obtained. Since, the criteria are associated with 
the requirements of the method, the implementer must contrast them, and 
then the evaluation indicators are instantiated. Table 8 shows the 
characteristics and specifications that were considered in relation to the 
method under investigation. 

Table 8. Characteristics and specifications of the method 
Id Characteristics Specifications
1 To provide 

analysis in 
cases where 
strategy is 
incipient and 
improvements 
are needed 
(RQ3 and RQ4 ) 

Not only is long term decision making studied, but also 
practices or processes that are useful for near future 
decision making. Then processes like demand 
management, service portfolio management, and 
financial management are analysed. 
A questionnaire based on best practices extracted from 
the ITIL Service Strategy was used to identify valuable 
practices for the definition, implementation, and 
monitoring of an IT service strategy. This facilitates the 
identification of relevant practices at both the strategic 
and tactical level, and provides a clearer vision of the 
situation in IT organisations where there is no mature 
strategy. 
A scale of levels of maturity was applied to each 
practice. This maturity scale is primarily concerned with 
the level to which a practice is formalised within an 
organisation; practices may be incomplete or optimal, or 
somewhere in between. Formalisation, in this case, is 
understood to be an indicator of the maturity of a 
specific practice, and in this way the options available 
for improvement should be more readily observed. 

2 Orientated to 
internal IT 
service 
providers (RQ1) 

Market competition is not an issue for the public sector 
and thus was not included in the method (ITIL’s best 
practices include market competition.) 

3 Useful for end 
users with a 
limited 
knowledge of 
management 

A best practices approach was employed in order to 
take advantage of the specific functions which would 
facilitate the use of the method for users with limited 
knowledge. 
The method presents a step-by-step implementation 
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theories (RQ2) procedure that was tested in real life in order to ensure 
its applicability. 
The results of the method implementation are concise 
and simple. 
The analysis about the addressing of IT strategy is 
done based on IT strategy frameworks from a service 
perspective which allows the consideration of bottom-up 
components in the method. 

 
Prior to this evaluation the two case studies reported in section 4.2 were 
organized and implemented, and the person who is in charge of such testing is 
the person that participates as a respondent in this evaluation. Therefore, the 
implementer is the most familiarised with the artefact and its foundation. The 
implementer has experience in implementing case studies concerning business 
and IT alignment. For the implementation of the AITSS method, information 
was provided about the foundations of the artefact, related frameworks and 
the artefact itself, e.g. ITIL best practices, Microsoft operations framework, 
COBIT, etc. Additionally, meetings to plan and clarify the exercise were held. 

After the experience obtained from real life use of the artefact (AITSS 
method), an interview is executed with the implementer in order to gather the 
limitations observed during the implementation of the artefact under study. 
The limitations of the artefact are based on the perspective of one 
implementer, because the artefact was implemented by just one person in two 
organisations. The interview uses the indicators with their expected values in 
order to rate the artefact and to gather additional argumentation to justify the 
answers that are collected. Then, for instance, the implementer is asked “how 
do you rate the details of the results obtained from the AITSS method 
implementation?” and the possible answers are “limited, medium, sufficient, 
excessive”; after the closed question the implementer is asked to give 
arguments for his rating of the AITSS method. The arguments given by the 
implementer are used later, by the designer of the method (researcher), to 
observe any problem or limitation of the artefact, which are subsequently 
presented to the implementer in order to validate them. 

The following limitations about the method were collected from the 
implementer: 
 Some strategic IT service management practices currently in use in the 

organisations being studied might not be included in the set of best 
practices obtained from ITIL (restrictive solution). 

 Maturity level: The formalisation analysis only provides a limited view of 
the maturity of the practices or processes. There is a lack of details and 
concrete specifications. 
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 The method is not self-contained; more descriptions and 
recommendations are required for a clear understanding of the results of 
the method. 

 The analysis of a topic requires deconstructing the subject in order to 
understand the whole topic through its individual parts. However, the 
current results provide a detailed understanding of separate practices, but 
not the whole process. 

4.3.5.2. Indicators instantiation  
The instantiation of indicators is shown in Figure 13. The indicators 
instantiation is summarised below. 
As it was explained in section 4.3.5.1, the instantiation of the indicators is the 
result of the interview with the implementer. The indicators defined before 
and summarised in Figure 12 with the correspondent values being used to 
guide an interview with closed questions to appraise each of the defined 
indicators which complemented with arguments. 

 
Figure 13. Instantiated criteria of the evaluation  

 

Effectiveness: The exclusive use of the ITIL best practices in this model has 
received some criticism; although this approach is still useful it can be 
restrictive of other valuable practices. The values obtained are: 
 Theoretical fulfilment of requirements: this indicator has been completely fulfilled. 

Each requirement has a corresponding specification that addresses it. 
(However this value is no reflection on how well the specification 
responds to the requirement.) 

 Suitability of assumptions for the context: the value given to this indicator is 
partially correct. The assumptions of this method were: (i) the practices of IT 
service strategy can be found in incipient or incomplete stages (different 
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maturity levels) within an organization; and (ii) the knowledge and 
awareness about maturity levels may enable to decision makers in the 
improvement in such practices (see section section 4.1.1.1, p.37). The only 
limitation about these assumptions is due to the lack of details of the 
AITSS method’s results, which makes it difficult to provide more valuable 
improvement guidelines. 

Implementer’s expertise: At least two important scenarios need to be 
considered.  
First scenario: The method is applied by an IT management expert or only the 
concrete results generated by the artefact are the outputs required by the end 
user. In this case, the indicators are instantiated as follows:  
 Step-by-step guidance: The step-by-step guidance gives sufficient details of the 

procedure. The method actually includes enough details to be 
implemented until the generation of the results. 

 Self-sufficiency: Lacking details. After the generation of the results, the 
suggestion of detailed organisational improvement guidelines relies on the 
ability of the implementer. 

Second scenario: The method is applied by an implementer who is unfamiliar 
with IT management theory and the end user requires detailed results, such as 
the implications of the results for their particular organisation. In this case, the 
indicators are instantiated as follows: 
 Step-by-step guidance: Insufficient. If the implementer is unfamiliar with IT 

management theories and frameworks the provision of detailed results 
would be a limitation. However, this is not a limitation of the 
implementation steps of the method, but of some of the components 
considered in the underlying model used to construct the method. 

 Self-sufficiency: Incomplete. The unfamiliarity of an implementer can require 
more details in the method. 

End user’s expertise: The results that the method provides are concise and 
might lack details that would otherwise facilitate the end user’s understanding 
of the results. In this case, the indicators are instantiated as follows: 
 Details of the results: Limited. 
 Diversity of results: Medium. 

The details and diversity of the results could be enriched in order to make the 
AITSS method more valuable when preparing recommendations to the 
evaluated organisation. 

4.3.6. Alternatives for improvement 
From these results, the following possibilities for improvement were observed: 
a. To improve the suitability (effectiveness) of the artefact, the use of more 

general definitions of the activities involved in the Strategic IT Service 
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Management (SITSM) – considering the inclusion of strategic management 
process [54], i.e. combining IT management and IT governance level 
approaches – may help to manage the issue of possible missing practices 
that are not included in ITIL. Although some authors argue against mixed 
views of issues relating to operations and strategy [89], this combination of 
approaches can be beneficial for IT organisations, since the integration of 
strategic and operational issues might facilitate the implementation of 
strategy. The strategic component would help to solve issues that are 
related to the use of ITIL as a solely operational level tool, as explained by 
Winniford et al. [90]: “… the subject matter is presented without providing 
a mental map for how all of the materials fit together...As a result, 
managers and practitioners struggle to understand what ITIL is even 
saying, and then they struggle to determine how ITIL fits into their own 
organisation”. On the other hand, the use of operations-orientated 
approaches helps to deal with limitations at a strategic level, such as the 
ones reported by Atkinson [91] “more than half of the strategies devised 
by the organisations are never actually implemented”. Figure 14 
summarises the elements and structures which could be used for widening 
the scope of the method. 

 
Figure 14. Approach to SITSM 

b. To reduce the expertise required for the implementer and end-users, the 
results of the artefact need to be enriched for both users, i.e. show (i) the 
practices currently in use providing value to the strategy management 
process; (ii) alternative practices, not in use, that can contribute to the 
strategy management process; this would enable the organisation to 
improve. As observed from the results of the evaluation, the results of the 
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artefact are not descriptive enough for guiding the improvement of the 
organisation. The maturity of the practices is using only a perspective 
(institutionalisation/formalisation), and this is just a partial view of the 
issues that should be addressed in an organisation, thus the addition of 
other perspectives that can be tied to the customer and processes of the 
organisation are needed. 

These alternatives for improvement would require changes in the artefact and 
the instruments that it uses. 

4.3.7. Evaluation summary 
This evaluation “after the events” procedure and its use in the improvement of 
a method for analysing IT service strategy (AITSS method) allowed us to see 
that: Although the AITSS method was shown to be applicable in practice, this 
did not guarantee that the results were effective and understandable. After the 
testing and evaluation of the AITSS method, it is observable that context has a 
major influence on the approach required to describe the organisations’ 
situation. The use of best practices, at a strategic, tactical and operational level, 
can facilitate the improvement of practices currently in use which provide 
valuable inputs for the strategic management and the management of IT 
strategy. However, the evaluation of small/medium sized organisations should 
consider that a large number of these practices are unlikely to be observed. As 
a consequence the results (and method applied) should be proportional to the 
context conditions, this means that the results must be presented according to 
the growth/maturity level and improvement possibilities of the organisation. 
In this way the perception of inadequacy of ITSM theories to manage these 
types of IT organisations is avoided, and the results will be more valuable for 
end-users. This work has helped to provide a better understanding of the 
suitability of methods for analysing small/medium sized IT organisations of 
the public sector. 
Following the Hevner concept, the previous evaluation based on a previous 
test can be considered as an evaluation of structural type which tests some 
metrics in the artefact implementation [35]. 
With the perspective we gain from the testing and evaluation we also discuss 
the level of fulfilment of the requirements following an "informed arguments" 
approach [35].  
4.3.7.1. Discussing the requirements’ fulfilment 
According to the results of the evaluation, the general perception of the 
implementer is that the requirements are addressed. In this section we discuss 
in more detail the way in which the knowledge base is used to address the 
requirements, and we also contrast this with the findings from the testing and 
evaluation in order to have a better perspective of the artefact. Following, a 
discussion about each requirement is presented: 
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 Orientated to internal IT service providers: Since this work discusses the topic of 
IT strategy, a characteristic that is considered for this artefact, due to the 
organizations considered as internal IT service providers, is the 
independence of the market competition. This requirement is closely 
interrelated with the use of bottom-up approaches to deal with IT strategy 
management. The emphasis of this work is intentionally not orientated to 
market competition; therefore the questionnaires developed do not include 
it. Also as it was previously explained, operational effectiveness is a 
priority, which was achieved through the bottom-up approach for the 
analysis. The operational effectiveness is discussed through processes like 
demand management, financial management, and service portfolio 
management. The questionnaires include practices of these processes that 
have strategic value for the IT organisation.  

 Solution with clear implementation procedure: The artefact was developed in the 
form of a “method” in order to provide a step-by-step procedure that 
could be used in the organisations. Through the evaluation of the artefact 
in real life, it was observed that the implementation procedure was detailed 
enough, however there are limitations tied to the completeness of the 
model implemented through this method. 

 Deal with the decisional process (IT strategy management) using bottom-up approaches, 
i.e. tactical-operations towards initiatives at strategic level: The IT service 
management perspective is used as one of the main foundations to define 
the framework in use to analyse IT strategy practices. The IT service 
management perspective uses an approach orientated towards tactics and 
operations, therefore it is suitable for the artefact that is aimed for in this 
research. Specifically, IT service strategy literature of ITIL V3 is used to 
derive a set of practices that can be used to analyse IT strategy 
management in the IT organisations under study. From the testing and 
evaluation in a real life situation, this requirement was found to be fulfiled, 
and it allows an understanding of the practices in use in the IT 
organisation. However, the set of practices derived cannot be proven to be 
complete, unless it is explained that the discussion is only based on ITIL 
V3.  

 Improvement-orientated: This requirement is dealt with through the use of 
maturity levels based on the CMMI-SVC framework. As it was discussed 
in section 2.2.1 there are two “improvement paths” proposed in CMMI-
SVC. To address this requirement, this artefact used maturity levels, and 
therefore a set of levels that have as a main perspective the degree of 
institutionalization of each practice was used. According to the results of the 
real life testing and evaluation, this aspect was implementable but limited 
in its scope of improvement, since it only discusses one of the perspectives 
of improvement (maturity), and an approach is suggested that also 
considers the characteristics of capacity levels.  
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4.4. Improvement (development of a maturity model)  

This section reports on the process followed to construct a proposed 
improvement to the AITSS method based on the findings of the previous 
evaluation. The material in this section was reported in [49]. 
The development process followed in this section is a simplified version of the 
“procedure model for developing maturity models” [30] (see Figure 15) which 
basically describes the construction of a maturity model as a set of steps: 
problem definition, comparison of existing maturity models, determination of 
development strategy, iterative maturity model development, conception of 
transfer and evaluation, implementation of transfer media.  

 
Figure 15. Procedure model for developing maturity models [30] 
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The following sub-sections present the development of the maturity model in 
terms of the set of steps previously listed. 

4.4.1. Problem definition 
According to Bucher et al., methods are “oftentimes made up of models” [82]. 
The AITSS method uses the model shown in Figure 9. In order to include the 
findings of the evaluation of the AITSS method and considering that such 
findings mainly concern the model being used in the AITSS method, and not 
about the implementation steps, in this section we propose the development of 
an alternative model.  
This alternative model should address a set of requirements defined through the 
evaluation previously presented. The main issues to solve about the previous 
artefact are the lack of details and diversity in the results. The alternatives 
proposed in the previous evaluation are “the use of more general definitions of 
activities involved in strategic IT service management and IT governance in 
order to include practices that might be missing in the model previously used”. 
Thus, the requirements derived based on the needs observed during the 
evaluation are discussed below: 
 Results linked to public sector values (RQB-1): In order to improve the 

“suitability of assumptions for the context” and “diversity of results”. 
 Decisional process using bottom-up and top-down approaches (RQB-2): In order to 

improve the “diversity of results” and combine approaches to address 
more practices than the previous model in the AITSS method. 

 Orientated to improvement at organizational level (RQB-3), i.e. includes 
recommendations for improvements that should not only address the 
practices and processes, but all the assets involved in such practices: In 
order to improve the “details of the results”, “suitability of assumptions 
for the context” (organizational improvement recommendations should be 
easier to suggest) and “self-sufficiency”.  

 Orientated to internal IT service providers (RQB-4): In order to improve the 
“suitability of assumptions for the context”. 

Therefore, in the following section the development of an artefact in a model 
form is presented, that includes the findings of the evaluation reported in 
section 4.3. The proposed artefact is a maturity model for analysing IT strategy 
following the service perspective that is mainly (but not exclusively) dealing 
with the context of internal IT organisations of municipalities, which adds 
value to and complements the model within the AITSS method. 
The reason for developing this tool as a maturity model is that this type of 
model is intended for organisational improvement (RQB-3). Also, this maturity 
model would be a complementary component to add value to the previous 
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AITSS method in order to widen its scope from just ITIL’s best practices, and 
provide richer results to the IT organisation’s personnel. 
This maturity model is presented as a tool for: (i) improving the understanding, 
from an IT service management perspective, of the IT management practices 
that organisations use for strategy definition, and (ii) facilitate the improvement 
of such strategy definition process.  
4.4.1.1. Identifying maturity model’s objectives 
The objective for this maturity model is: to enable the understanding of the IT 
(service) strategy management situation and improvement opportunities of a 
public sector small/medium sized IT organisation. A purposeful artefact is, 
according to design science concepts [35], an attribute of the utility of such 
artefact, i.e. its practical use or ability to satisfy needs. Some guidelines that we 
add for this specific maturity model are the following:  
1. Use a flexible perspective of IT (service) strategy management according 

to the maturity level of an IT organisation. 
2. Since this maturity model is for the analysis of a process, then the 

attributes that must be progressed (i.e. evolve in each maturity stage) into 
the maturity model must consider three dimensions: objects, process and 
people abilities [92]. 

3. Include attributes relevant to the analysis of IT service strategy 
management from the different perspectives of interest: IT strategy, 
service perspective, and IT processes (and perhaps standards of 
municipalities). 

4. Include elements to ensure the suitability of the implementation in the 
context under study, i.e. internal IT organisations of municipal 
governments. 

The construction of such a component is presented in this section, and the 
result is a capability maturity model which includes detailed attributes relevant 
to strategic IT service management at different stages of growth within an IT 
organisation. 

4.4.2. Comparison of existing maturity models 
Since maturity models are popular in IT management, in the following section 
we review some of those most closely related to our area of interest, in order 
to have a clearer vision of the available theories that can be useful, and also 
about the contribution of this work in the area. 
There are many maturity models with different approaches, and some of them 
are related to the area of interest of the maturity model to be constructed. 
Some of the most well-know and most recent are discussed below: 
 CMMI-SVC [63] is a well-known maturity model with a set of process 

areas intended for the improvement of IT service management processes. 
One of those process areas, i.e. “strategic IT service management”, is 
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specifically related to the topic proposed in this maturity model. This 
model discusses the “strategic IT service management” process area in 
terms of process standardisation based on customer inputs. Also the 
progression (characteristics of the attributes in the different maturity 
levels) of the related process is not presented. This maturity model is a 
good reference for IT service management in general, but concerns at a 
strategy level are not considered, the focus is operational-tactical. 

 ITIL (Organisation Growth Model - OGM) [74]: This is a maturity 
model based on service management according to the early proposals in 
ITIL which, therefore, lacks of the perspective of its use as a strategic 
asset, and mainly focus on operations. 

 COBIT 4.1 [75]: In general COBIT gives support to IT Governance (i.e. 
leadership, organisational structure and processes required to meet 
strategies and objectives) through the assessment of IT process 
capabilities. There is a specific control objective addressing IT planning 
which includes a maturity model with a detailed progression. This 
maturity model has a process and organisational focus, the relationship 
with the customer is not discussed since this framework is not about the 
service perspective. 

 A Maturity Model for Implementing ITIL V3 [93]: this maturity model 
discusses the implementation of the main processes in the whole ITIL 
V3 in stages, depending on the organisation’s maturity. This maturity 
model includes all the processes in ITIL without going into specific 
attributes of them, and without considering the existence of each of these 
processes at different maturity stages. This can be described as a proposal 
of how to implement ITIL V3 in stages which start with basic 
operational processes until the implementation of those processes which 
are required in a more mature environment. 

 Strategic Alignment Maturity Model (SAMM): Its focus is strategic 
business-IT alignment [94]. This model discusses the topic by 
considering two main parts: business and IT. Customers are not a main 
concern in this model. Moreover, the proposal of this paper addresses a 
context related solution that is not considered in the SAMM that has 
implications in the maturity model progression of the attributes. The 
main emphasis is at the strategic level, the operational-tactical concerns 
of IT strategy are not of interest. 

 Customer-Provider Strategic Alignment Maturity Model: The situation 
with this maturity model is similar to that of the SAMM. The focus of 
this model is the strategic business-IT alignment for services in the cases 
of outsourcing, i.e. the alignment of outsourcing relationships. 
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Additionally to the differences previously described with the SAMM, the 
main difference between the proposed maturity model and this maturity 
model is their focus on external/internal customers, i.e. outsourcing is 
the main interest in the Customer-Provider SAMM, against internal 
providers as main interest for this research. 

The comparison of the maturity models previously presented is summarised 
in Table 9. This is not an exhaustive comparison and is done only with the 
intention of illustrate the spaces that we can fill, and also to observe the most 
suitable frameworks that can be used as references. 

Table 9. Comparison of existent maturity models in terms of the 
requirements used in this research 
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CMMI-SVC  1  2     

ITIL (Organisation Growth 
Model) 

  3   

COBIT (IT Planning)
  4   

MM for ITIL V3
 

 5   

Strategic Alignment Maturity 
Model 

  6   

Customer-Provider Strategic 
Alignment Maturity Model 

  7   

Notes for table 9 
 The model does not have the characteristic.  The model has the characteristic. 
 The model partially deals with the characteristic 

1: This is not specifically focused on the public sector relationship IT-citizen-
municipality 
2, 3, 5: The approach is bottom-up; then the model partially deals with this 
requirement (i.e. discusses processes that produce strategic information for the 
IT organization; or at least the focus is on processes) 
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6,7: The approach is top-down; then the model partially deals with this 
requirement (i.e. discusses the strategic use of IT in the organization; or the 
focus is in concepts that are applicable to the whole IT organization) 
4: Top down and bottom up  

Although several maturity models exist that are developed for the management 
of IT organisations, the particular maturity model that we want to propose 
attempts to focus on the IT service management field. This maturity model 
would deal specifically with IT strategy management through a flexible 
perspective of the concepts that allow its use in the context of internal IT 
service providers of municipal governments.  

4.4.3. Determination of strategy development 
As the strategy for the development of this maturity model, the intention is to 
deal with the requirements previously established using the findings of the 
previous evaluation of the AITSS method. In order to achieve this we can go 
for any of the following options: (i) transfer of structures or contents from 
existing models to new applications domains; (ii) creation of a completely new 
model; (iii) enhancement of an existing model; and (iv) the combination of 
several models into a new one [30]. 
Since there is a variety of literature that discusses several of the elements of our 
research interest (e.g. IT service management, e-Government, strategic IT 
management) then we consider that the most adequate and beneficial strategies 
would be the first and the last one, i.e. transfer of structures or contents from 
existing models to new application domains, and the combination of several 
models into a new one. With the requirements obtained from the previous 
evaluation we can decide on the domains/criteria and the way in which to 
progress them in the maturity model. 
Therefore, main relevant maturity models were used to collect relevant 
characteristics and attributes, and a selection and adaptation of these 
characteristics and attributes was carried out for the process of strategic ITSM 
according to the growth stages of an organisation.  
A literature review was conducted in the area of IT management with a focus 
in IT service management, IT governance, and strategic service management 
together with the addition of municipalities’ standards. Besides, through the 
requirements of this maturity model, we are using the context addressed in the 
AITSS method as an initial reference for the design of the proposed maturity 
model, since it corresponds to the internal IT organisations of municipal 
governments. Such a context is used for guiding the research process.  
Also a top-down approach is followed, which implies that firstly the levels and 
their description are specified, and after that the corresponding characteristics 
are determined [95]. 
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4.4.4. Design of maturity models 
The description of the artefact construction is done due its relevance in design 
science research. As we explained in the research approach followed in this 
thesis (section 1.7), the design science research has two main pillars: 
construction and evaluation. According to Iivari [34] the construction process 
should be made as transparent as possible in order to be considered a design 
science activity, and that is our interest in this section. The construction stage 
reported in this section corresponds to an improvement, or iterative 
construction, of the solution aimed for in this thesis. The evaluation of the 
resultant artefact is a step that would be required in further works. 
The procedure followed for the maturity model development is described in 
the following sections and summarized in Figure 16: 

Figure 16: Research process [49] 

4.4.4.1. Development of the maturity model 
The development of a maturity model customised for the analysis of IT 
strategy management, is needed in this case due to the requirement of 
including public sector concerns. The approach of the public sector and other 
approaches vary, mainly in the way in which the concepts are observed, 
implemented, and improved in the reality of these organisations. 
Therefore this discussion relates strategic IT management dimensions with 
public sector organisations, specifically with regards to issues related to the 
management of IT strategy. 
Many maturity models that address topics related to strategic IT management 
or IT management share dimensions in common. These dimensions describe 
the processes or concepts in terms of different perspectives, which are key to 
the organisation. These dimensions are multiple, and different to the four ones 
that are used in BSC which are focused on performance. The multiplicity of 
the dimensions used in strategic IT management makes the analysis more 
complete in terms of the organisation. Since IT strategy management is a 
process or set of activities within the domain of strategic IT management, then 
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the analysis of IT strategy management can be done using dimensions from 
strategic IT management.  
The guidelines are used to guide specific activities for the development of the 
maturity model. 
Literature review: 
In order to determine the characteristics or attributes that are considered 
relevant for (guidelines 2, 3 and 4) this maturity model, the following areas are 
used as main references: 
• Organisation and process improvement literature: i.e. process capability 

management literature, since the object of analysis is a process; and 
organization improvement literature (from other maturity models): since 
the interest is to observe the issue with relation to the maturity of an 
organisation.  

• IT service management literature: the service perspective has major 
relevance to our objective; this also includes internal IT service providers 
characteristics. 

• Strategy management literature: in order to consider the aspect of strategy 
from different perspectives. 

• IT organisation of municipal governments’ standards: in order to consider 
the interests of the citizen-customer. 

These concepts are used for the maturity model development. The maturity 
model development is done using a combination of best practices and research 
on IT service management and IT governance, together with characteristics 
specific to the context under analysis, i.e. internal IT service providers and 
municipal governments. The literature used for the gathering of these 
characteristics or attributes is: the Maturity Model in COBIT 4.1 [75] (p.21), 
the IT Organisation Growth Model from ITIL [74], the service strategy 
processes of ITIL V3 [59], and the capability maturity model of CMMI-SVC 
[63]. The general foundations used in this maturity model are shown in Figure 
17. 

 
Figure 17. General concepts used for the development of the maturity model 
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The review of the existing options in these areas is mainly carried out with 
maturity models. From those we have been using as references we found that 
this would be useful for defining the levels and domains/criteria of evaluation 
that could be useful in this case. 

Identifying attributes and characteristics of the maturity model 
The different maturity models related to this research work were considered as 
a reference to select dimensions/criteria to consider in our proposal. A 
synthesised review is presented in Table 10. 

Table 10. Comparing dimensions/criteria of related maturity models. 
 Dimensions/

Criteria 
Details

CMMI-SVC Specific Goals 
(Vary according to 
each process 
area); Generic 
Goals 

Evaluates IT service management 
processes 
The generic goals and generic practices in 
CMMI-SVC are “model components that 
directly address process 
institutionalization” [63](p.57); this was 
already addressed in the AITSS method 
and would be limited for our interests. 
On the other hand, the specific goals of 
the “strategic service management” 
process area are only detailed for level 
three, and its focus is on service 
standardisation [63](p.476) 

ITIL 
(Organisation 
Growth Model) 

Vision and 
strategy; Steering; 
Processes; 
People; 
Technology; 
Culture. 

Evaluates IT service management 
processes 

“The maturity of an IT organisation can be 
defined as a stage within the Growth 
Model”. This framework “can be used to 
determine which stage describes the IT 
organisation. It can also be used to define 
future requirements for role 
characteristics” [74] (p.154) 

COBIT (IT 
Planning) 

Awareness and 
communication, 
Organisational 
structure, 
Policies/Plan/Proc
edures, Tools and 
automation, Skills 
and expertise, 
Responsibility and 
accountability, 
Goal setting and 
measurements. 

Evaluates IT management processes 
“The maturity model is a way of measuring 
how well developed management 
processes are, i.e. how capable they 
actually are.” [75](p.19) 
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Maturity Model 
for 
Implementing 
ITIL V3 

The closest 
elements to 
dimensions/criteri
a are all the 
processes of ITIL 
v3 

Evaluates implementation of a framework 
It does not provide reference 
criteria/dimensions to consider. 

Strategic 
Alignment 
Maturity Model 

Communications, 
Metrics, Human 
Resources/Skills, 
Governance, 
Tech-
nology/Scope and 
Architecture, 
Partnership 

Evaluates a concept 

“The maturity assessment applies 
previous research that identified 
enablers/inhibitors to achieving 
alignment... and my consulting experience 
that applied the methodology... that 
leverages the most important enablers and 
inhibitors as building blocks for the 
evaluation. The maturity assessment is 
also based on the popular work done by 
the Software Engineering Institute..., 
Keen's reach and range... and an 
evolution of the Nolan and Gibson stages 
of growth” [94](p.16) 

Customer-
Provider 
Strategic  
Alignment 
Maturity Model 

 

One of the reasons to choose COBIT and ITIL as reference models is that 
they are designed for process or services evaluation. Although the Luftman 
model is a good reference, it evaluates a concept/construct. Even so, there are 
several similarities in terms of the criteria/dimensions used in most of the 
models that define specific criteria. 
Most of the attributes of COBIT’s and ITIL are consistent with the ones 
mentioned in the definitions of the strategic management of IT, and they are 
also useful to show the organisational and process growing in terms of objects, 
process, and person’s abilities. Therefore, they were adapted to the strategic IT 
service management process.  
The Organisation Growth Model of the early versions of ITIL has an 
organisational scope. The attributes from this framework were adapted as 
follows, see Tables 11 and 12: 

Table 11. Adapting ITIL Organisation Growth Model dimensions 
Original dimensions Changes to adapt the dimensions
Vision and strategy – “the 
overall direction as it relates to 
the role and position of IT 
within the business”  

The minor adaptations done to this attribute are 
done to reflect the IT strategy state, mainly 
noticeable in the two initial levels. The discussion 
of these levels is focused on IT strategy. 

Steering – “the objectives and 
goals of IT in relation to 
realising the strategy” 

This criterion remained the same since it is 
consistent with the process under study. 

Processes – “the procedures 
needed to achieve the goals 

The stages of this attribute/dimension were 
transformed to consider processes with strategic 
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and objectives”.  value or for developing IT strategy (“Processes for 
SITMS”) 

People – “the skills and 
abilities needed to perform the 
processes”.  

This is transformed to only consider the profile of 
people who address/deal with IT strategy or 
processes with strategic value.  

Technology – “the supporting 
infrastructure to enable the 
processes to be carried out”.  

This is only focused on the technology that can 
support IT strategy or processes with strategic 
value. 

Culture – “the behaviour and 
attitude required in relation to 
the role of IT within the 
business.” 

The concept was slightly changed to include the 
attitude required to develop an IT-business-citizen 
relationship at different maturity stages. 

 
The COBIT 4.1 maturity model has a process scope. In order to transfer the 
dimensions used in COBIT 4.1, the scope of them are narrowed to IT strategy 
management. These dimensions originally cover generic IT processes and thus 
this transfer is done to make the discussion more specific to IT strategy 
management processes. The scope of the attributes from these frameworks 
was transformed as follows: 
 

Table 12. Adapting COBIT 4.1 maturity model dimensions 
Dimensions Transfer of the concept to 

IT strategy management 
Related to changed item 
in ITIL 

Awareness and 
communication: The 
“awareness” factor 
was included in 
“culture”. The 
“communication” 
factor was included 
within the 
“organizational 
structure/reporting 
structure”. 

Narrowed to IT strategy 
management: Awareness 
and communication about the 
need of perform, understand, 
and communicate activities, 
processes for addressing IT 
strategy management. 
 

This is part of the 
organisational culture; 
therefore this concept is 
shared with ITIL. Also 
communication is related 
to the organisational 
structure/reporting 
structure that functions as 
communication channel. 

Policies, plans and 
procedures: were 
added as a separated 
element 

This item corresponds to the 
level of use of policies, plans 
and procedures to formalise 
the activities, processes for 
addressing IT strategy 
management. 

ITIL does not discuss this 
concern. 

Tools and automation: 
this was added to the 
“technology” attribute. 

Establishes the way in which 
tools are used to support IT 
strategy management.  

ITIL does not discuss this 
concern. 

Skills and expertise: 
this was added to the 

Establishes requirements of 
skills required for addressing 

This is basically the same 
concept of “People” 
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“people” element activities or processes about 
IT strategy management.  

proposed in ITIL. 

Responsibility and 
accountability: this 
was included into 
“organizational 
structure/reporting 
structure” 

The level of clarity about who 
are the responsible and 
accountable people for 
activities or processes for 
addressing IT strategy 
management. 

This element is closely 
related with organisational 
structure/reporting 
structure of ITIL. 
Therefore, both are 
combined together. 

Goal setting and 
measurements: this 
was reduced to 
“measurements” and 
“goal setting” included 
in “vision and 
strategy” 

This item originally discusses 
the elements for the following 
of executing strategies and 
its fulfilment, through goals 
and measurements related.  

In ITIL it is discussed 
through two different 
elements “measurements” 
and “vision and strategy”. 
Although ITIL is not 
focused on the relationship 
between both items, i.e. 
the follow-up of the 
deployment. 

Some of these attributes remained with the same or similar concept; the 
attributes focused on concerns that are more closely related to process 
management suffered more drastic changes. For example, the sentences of the 
original maturity model of ITIL and COBIT were transformed for the strategic 
IT service management process using ITILV3 concepts and other 
complementary literature, e.g. characteristics of the “performance index” (time, 
cost, number of citizen visits) suggested in the IFC standard for Latin-
American municipalities [96] and internal IT service providers characteristics. 
Our focus is to provide scenarios of strategic IT service management from 
almost nonexistent maturity towards a fully developed one. 
The resultant attributes are summarised in Figure 18. The process of strategy 
development and the steering focus of the organization is used to diagnose the 
strategy formation according to the organisation’s maturity; and also the state 
of the whole IT organisation capabilities are used to diagnose the state of 
alignment with a service perspective. These two aspects are related to the 
organisational/reporting structure, which shows the consistency on strategy 
implementation at an operational level. 
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Figure 18. Attributes in the maturity model 

Finally, the Organisation Growth Model’s stages were used as scale for 
progressing the attributes of this maturity model. 

Characteristics of the context included in the maturity model for analysing IT strategy from a 
service perspective 

This section discusses the implications that the context has on the maturity 
model development: 
 Public sector characteristic: Since the maturity model uses a service 

perspective, the customer is a relevant element. Therefore, for the context 
under study (IT organisations of municipal governments), two main 
customer profiles are taken into consideration: citizen-customer and 
business-customer. The reason to consider these users as relevant for the 
maturity model is to add an emphasis that public organisations’ culture 
have about the service to the citizens, then the strategic practices 
performed by them must have an impact on the citizen’s service; this is the 
reason for the existence of the municipal units, and this is something 
observed from the findings in the AITSS method in previous research. 
Therefore, the artefact must be designed to present the relation existing 
between the attributes used to analyse IT service strategy and these 
customer profiles. Those attributes related to customer satisfaction and 
quality must have a relation to these profiles: for instance metrics dealing 
with customer satisfaction, improvement processes designed for the 
customer, the design of technology for the customer, or the culture that 
the organisation promotes towards the customer. A more mature stage 
would show those characteristics more focused on each type of customer.  

 The use of strategic IT management from a service perspective related to 
the public sector priorities is based in the concept of the public sector as 
delivering value to the citizens in form of services, and the following 
scenarios are considered: The citizen is not an IT customer; the citizen is 
an indirect IT customer; the citizen is a direct IT customer. 
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o These scenarios are related to proposals of e-Government but 
with a perspective of the citizen as a customer. For this case the 
World Bank stage model of e-Government [27,97] was 
considered. This model was chosen due to its focus on the 
services;, there are many other models available, however this one 
is more transparent to the service perspective. In order to 
illustrate it, Table 13 presents the scenarios described in the 
maturity model and the equivalent scenario that we proposed: 

Table 13: Scenarios of e-Government related to the scenarios of citizen as a 
customer 

Phases of e-Government 
according to the World Bank 

Scenarios proposed

I: Publishing Citizen is not a customer 

II: Interactivity Citizen is an indirect customer 

III: Completing transactions Citizen is a direct customer 

IV: Delivery Citizen is a direct customer 

 In many IT management frameworks, an usual consideration is the type of 
organisational structure which for larger organisations demands more 
complexity, but such complexity is unnecessary for smaller organisations, 
independent of their developmental level. This is also reflected in the 
maturity levels of the SAMM, which shows the organisational structure 
attribute with centralised/decentralised in the less mature organisations 
and federal as the most mature [3]. A study of strategic information 
systems planning (SISP) in large organisations affirms that “the alignment 
between IS strategy and business strategy becomes problematic if strategic 
decision making power is too centralized in the hands of senior 
management” [7]. These criteria should not be applied in small 
organisations for assessing their maturity because the use of a federal 
structure would be unnecessary and would not actually reflect the maturity 
of the organisation. Therefore, the element of “organisation/reporting 
structure” is considered mainly in terms of the communication required 
for conducting IT strategy management activities. 

 Implications of the internal IT service provider perspective of the maturity 
model: Issues like market competition are replaced with operational 
effectiveness [59]. 

 Since the process of IT service strategy management is analysed with a 
flexible approach it is needed to have alternatives ways of maintaining the 
service perspective in the maturity model. Then we use the characteristics 
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described for ITSM in ITILV3 [74] as guidance towards what the maturity 
model should aim for: 

o Predicting needs “through preparation, analysis and examining 
customer usage patterns” (p.16) 

o Systematic use of service management practices that are 
“responsive, consistent and measurable, and define the provider’s 
quality in the eyes of the customers” (p.16). 

o Continuously analyse and fine tune service provision to maintain 
stable, reliable, yet adaptive and responsive services. 

 The maturity model uses a flexible perspective for analysing IT service 
strategy management according to the maturity stage of an organisation, 
which facilitates its applicability in the context of interest, giving a practical 
value to this maturity model. 

Other issues about the maturity model development 
In order to have traceability of the elements used from the different 
information sources, footnotes were added to show the origin of the 
characteristics used.  

4.4.5. Result: The capability maturity model 
The resultant maturity model after applying the procedure described in the 
previous section is presented in detail in chapter 5. 
The resulting capability maturity model can be used independently or as a 
component for the AITSS method. This contribution provides a practical 
approach for facilitating the activities of practitioners in the IT service 
management area and of the IT personnel who need to improve the IT 
organisation management with a focus on a better value to the customer. 
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5. RESULTS 

The result of this research proposes two artefacts. The method for analysing 
IT strategy from a service perspective addresses the problem from an IT 
strategy management perspective, i.e. more emphasis on IT management 
practice at a tactical-operational level. On the other hand, the maturity model 
addresses the problem from a perspective which combines IT service strategy 
management with strategic management of IT, i.e. a wider scope of analysis 
with dimensions that deal with the organisation as a whole. Both alternatives 
consider elements of the context already described, i.e. internal IT service 
providers of the public sector which are small/medium sized. The two 
artefacts are complementary in the form of addressing these characteristics.  
The combination of “strategic management of IT” and “IT strategy 
management”/“service perspective” facilitates the analysis from different 
perspectives of strategy development. This includes perspectives from tactical-
operational, strategic, and a combination of both levels. This type of 
combination analyses the issues from a customer-value and business value 
approach. 

5.1. The AITSS Method 

The AITSS method improves the implementability of IT service management 
practices for analysing IT strategy. This is done through a flexible approach 
that considers the organisational context as a relevant concern. Then the 
determination of the IT strategy management is proposed using applicable 
techniques that allow the inclusion of different modalities of such practices in 
the organisation under study (institutionalisation levels). 
This method analyses relevant practices, from a service management 
perspective (practices at tactical and operational level related to customer 
satisfaction and quality, among others), for the development of the strategy. 
One of the objectives of this type of analysis is to determine the improvement 
possibilities of such practices, i.e. enable the determination of transforming 
emerging/incipient practices to formalised practices closer to the standards of 
IT management. The method deals with a perspective of improvement at 
practice/process level. 
This approach makes the use of IT service management less demanding. 
However, the use of IT service management in this method does not claim 
that best practices are used in the organisation under study independent to the 
level of maturity that such practices actually have. The results of the method 
are meant to observe practices that can be equivalent to the best practices 
found in the literature, and to observe alternatives for improving them in terms 
of its institutionalisation level. The method is focused on the characteristics of 
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SMEs, i.e. informal use of strategic planning practices, major focus on 
customers (this can be translated as a tactical/operations-orientated 
management), and more restricted resources. These features of the method can 
be considered as an addition to the IT management knowledge for the context 
under study.  
Figure 19 presents a diagram view of the method that synthesises the activities, 
techniques and interacting roles, and the steps followed for implementing the 
resulting method, which was reported in [47]. Right after the diagram is 
presented the detailed version of the method. 

 
Figure 19. AITSS method and implementation steps [48] 
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5.1.1. Method details (guidelines) 
1. Setting terms and conditions (between the organisation under study and the researcher): 

This stage includes activities such as: (a) contact business and IT 
representatives of the organisation to explain the activities to be 
developed; (b) sign secrecy agreements with the organisation’s main 
representatives to protect the organisation's sensitive information; (c) plan 
the next activities for data collecting. 

2. Pre-selecting participants: Using the “Profile of the Respondent” Data 
Gathering Instrument4 (henceforward referred to as DGI), the interviewer 
must describe the roles of interest for the inquiry to an IT member 
knowledgeable about the function of IT personnel (preferably a top IT 
executive), and ask him/her for suggestions of respondents who fit the 
description (within and/or outside IT). The personnel suggested must be 
contacted to participate in the data-gathering process, which involves 
interviews, focus groups and document review. 

3. Collecting data (individual interviews and documentation sources): Per selected 
respondent: 

a. Ask if s/he recognises his/her functions in one or more of the 
roles described in the “Profile of the Respondent” DGI. 

b. According to the role(s) obtained in (3.a), the interviewer must 
select the corresponding questionnaire(s) to be used (“IT service 
strategy” DGI, “demands management” DGI, “service portfolio 
management” DGI, “financial management” DGI). 

c. Explain the corresponding topic(s) to the respondent to clarify 
terms and questions’ purpose. The introductory information in 
each DGI and the explanatory footnotes in the corresponding 
questions are useful for this. 

d. Explain the confidentiality of the information provided and let the 
respondent know that a secrecy agreement was signed between 
the parties. 

                                                      
4 “Respondent Profile” Data Gathering Instrument: This document contains a set of defined 
profiles to consider for the data collection, i.e. (i) A strategic profile (addressed to decision 
makers in the municipal government IT field under study, within or outside the IT organisation), 
(ii) A service portfolio management profile (addressed to decision makers in the IT field 
explicitly regarding new IT services/projects or new initiatives, services changes and the like, e.g. 
IT manager, steering committee), (iii) A demand management profile (addressed to IT personnel 
who interact directly with customers, as well as key IT customers), (iv) A financial management 
profile (addressed to personnel involved in financial activities related to IT; which includes IT 
organisation personnel as well as other business unit personnel who might be specialised in 
financial issues related to IT). 
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e. Conduct the interview recording the answers. The interviewer 
must collect information according to the requested type of 
answer in the DGI, i.e. (i) Seek closed answers (Yes, No, I don’t 
know). If the closed answer obtained for a question is “Yes” then: 
(1) Ask for explanatory data about why the respondent provided 
that answer; (2) Request documentation that might support the 
answer such as plans, policies, norms, reports, etc. 

4. Data processing of individual interviews and documental sources: The data collected 
from interviews and documents must be processed as described below: 

a. Transcribe the interviews. 

b. Per element evaluated:  

i. Separate the evidence obtained from interviews according 
to the answer they support, i.e. yes or no. Write the 
evidence in the corresponding category (see Table 14) 
without mentioning who provided the information; the 
evidence must be written in an impartial way to avoid 
easy association with the information provider. 

Table 14. Example of format to present results of individual interviews 
and document review 

[Element evaluated]
Yes No 
1. [Evidence obtained from 

respondent A] 
2. [Evidence obtained from respondent B] 
3. [Evidence obtained from respondent C] 

 
At the end of this stage, divergent answers from different sources, if any, 
are clearly observable and must be considered in the planning of the next 
steps. 

5. Validating information in focus groups: The number of sessions for this activity 
depends on the spread of the previous results, since larger divergences 
require more effort and time for clarifying the results; this is a decision to 
be made between the parties. The following activities must be executed: 

a. The focus groups are for the whole set of respondents who 
responded about the same topic. But all respondents may not be 
available at the same time, so the activity must be organised with 
the largest number of respondents possible. 

b. The set of evidence obtained in 4.b is supplied to each participant.  

c. For each element evaluated in the supplied document: (i) Explain 
the element and present the evidence obtained. Neither the 
identity of the person(s) who provided evidence nor the number 
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of persons who agreed with such evidence must be revealed. (ii) 
To start a reasoning session the respondents must be asked their 
opinion of the answers and the divergences on them. (iii) The 
session must be guided to find consensus by the participants on a 
specific answer (yes/no) per element. The consensus is the 
criterion for establishing the existence or not of an element. (iv) 
The focus group participants must confirm any documental 
sources that support the answer. 

6. Data processing of focus groups: The focus group results must be processed as 
explained below: 

a. Specific answers (Yes/No) must be registered in a matrix that 
associates the element evaluated and the final answer obtained. 

b. Detailed information is used to categorise the specific answers in 
the matrix generated (6.a) according to the type of practices in the 
organisation. The category options are described below: (i) 
Implicit practice (there is no document supporting this practice 
but the personnel are aware of it). (ii) Institutionalised but still not 
implemented practice (a document establishes this practice as 
mandatory but it is not yet implemented). (iii) Institutionalised 
practice currently in practice (a document establishes this practice 
and it is currently in effect) 

7. Analysing Data: Using the information processed in 6, the current state of 
service strategy may be analysed from two perspectives: 

a. Percentage of best practices currently in use: Calculate the 
percentage of best practices in use per component: (i) the 
percentage of best practices formally in use and (ii) the percentage 
of best practices implicitly in use component (see figure 20). 
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Figure 20. Practices for IT strategy management from a service perspective 
based on ITIL V3 [47] 

b. Level of formalisation (maturity) of the processes: The data 
collected on each IT service strategy’s practice (shown in Figure 
20) must be judged according to the following statements by the 
respondents: (i), if the process exists in the organisation but is not 
yet formalised, the state is performed; (ii) if the process exists and is 
formalised (documentary reports show its existence for a specific 
project/service area), the state is managed; (iii) if the process exists 
and is formalised in organisational documents (organisational 
norms such as organisational functions and procedures manuals), 
the state is defined; and (iv) if the process exists and is formalised in 
organisational documents (see iii), its performance is quantitatively 
measured and some corrective actions are taken in specific cases, 
the state is quantitatively managed; (v) if the process exists and is 
formalised in organizational documents (see iii), the performance 
of this process is quantitatively measured and corrective actions 
are taken for problems with common causes, the state is optimised; 
(vi) otherwise the state is incomplete.  

5.2. Maturity model 

The maturity model proposes the use of IT strategy management through the 
combination of IT service management, strategic management of IT 
frameworks, and public sector characteristics for the analysis of the whole set 
of activities related to the planning, implementing, evaluating, and 
improvement of the strategy making process according to the organisation’s 
maturity. This approach allows the analysis of IT strategy management as an 
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integrated process (not as individual practices) and responds to the required 
context customisation. 
This maturity model includes detailed attributes relevant for IT service strategy 
management that are progressed in congruence with organisational growth 
stages. The maturity model is designed to be helpful in organisations in any 
growth/maturity stage (i.e. beginning in a technological stage, and ending in a 
value chain stage); therefore the concepts used for the analysis of IT service 
strategy from a service perspective are observed flexibly according to each of 
the stages in the maturity model. This flexibility allows the use of this maturity 
model in small/medium sized IT organisations of the public sector, and also in 
IT organisations in more developed environments. Although several maturity 
models that have been developed for the management of IT organisations 
exist, a maturity model for the analysis of IT strategy from a service 
perspective which can be applied in organisations at any growth stage has not 
yet been discussed. 
At the same time, this maturity model can help to promote the use of IT 
service management in IT organisations because it is thought to be used in IT 
organisations independent of their actual use of IT service management. This 
is done through a two-fold perspective of application: (1) for the analysis of IT 
organisations that are already following a service perspective; (2) for the 
understanding of improvement possibilities from a service perspective for 
those IT organisations that are not yet using the service perspective (it would 
require the use in combination with the maturity model of COBIT 4.1. 
The proposed maturity model can be of interest to IT managers and 
practitioners in the area of IT service management or IT management in 
general. 
The following figure (Figure 20) present a summarised version of the maturity 
model proposed in this work, after which a detailed version of the maturity 
model is introduced in Table 15. 
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Value chain

Business Focus

Customer Focus

Product/Service

Technology 

STRATEGY FORMATION

Ad-hoc processes to steer 
the organization based in 

organization minimun norms

Cost driven steering focus

Culture: “We are IT experts”

Policies: Undefined

People skills for strategic 
ITM are not identified

Measurements: none

Reporting structure: 
IT working in silos

Technology: No tools to 
collect or manage strategic 

data from customers

STRATEGY FORMATION

Service portfolio 
management practices 
are used to guide IT.

Intuitive processes based 
on individal expertise
Steering focus is cost 
and technology driven

Culture: Business-customer 
awareness

Policies:Some defined based 
on individual expertise

People skills: Clearer 
definition of IT functions

Measurements: Financial and 
operational data used for 

decision making

Reporting structure: IT 
managers start to improve 

their coordinated work

Technology: Producing 
technical and operation data 

for decision makingNo strategy

STRATEGY FORMATION

IT service strategy not widely 
communicated

Strategic processes focused 
on planning and better 

performance for business-
customer

Steering focus is on a portfolio 
of business related services

Culture: Business-customer 
satisfaction; citizen-customer 

awareness

Policies: Good practices emerges 
for strategic ITM with a service 

vision

People skills: Defined skills and 
training for strategic ITM.

Measurements: Effectiveness and 
business-customer satisfaction 

metrics not widely communicated

Reporting structure: 
Service-optimized 

structure

Technology: Integrated systems 
producing decision making data 
about the customers, efficiency 

and cost-effectiveness

STRATEGY FORMATION

Strategies of IT are input for the 
business strategy making. IT is a 

partner.
Strategic processes focused on 
planning and better performance 

for business-customer
Steering focus is in business 

terms with mature 
communications and IT 
decisions at board level

Culture: IT helps and advice the 
business; the citizen is a customer

Policies: Sound and complete

People skills: Business intelligence 
and competencies

Measurements: Effectiveness and 
(business/citizen) customer 

satisfaction metrics are equally 
relevant and widely communicated

Reporting structure: 
Service-optimized 

structure

Technology: Automated management 
and monitoring of critical activities. 

Strategic monitoring of citizen 
interaction with the system.

STRATEGY FORMATION

IT helps determine business 
strategy

Process for strategy definition 
integrated with IT and business 

processes that produce 
customer related data.

Steering focus is adding value 
to the business

Culture: IT enables the business; knowledge 
sharing and continuous improvement

Policies: Sound and complete with a service 
vision

People skills: Clear skills for IT managers/
leaders. Leading-edge concepts on training. 

Goal based improvements.

Measurements: (business/citizen) customer 
metrics are linked to business goals and IT 

performance

Reporting structure: Evaluated 
and improved; facilitates 

stronger collaboration with the 
business and communication 

with the customer

Technology: Specialized tools for IT service 
strategy management integrated to other 
systems. Citizen is a primary user and the 

systems are consequently designed

Figure 20. Maturity Model for Analysing IT strategy in public sector
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Table 15. Maturity model for analysing IT strategy management from a service perspective 
 
Organisation 
growth stage 

Attributes State description Level related to 
COBIT 

Technology Vision and 
strategy  

There is no IT service strategy (“no vision statement of the IT’s role”5).  Ad-hoc (Scenario: 
There is no process of 
IT (service) strategy 

definition 
(management). 

Decision making of 
important issues is ad-
hoc without inputs of 

the organization’s 
performance or the 
customers. Service 

value is not a culture 
in the organisation, 

nor for the 
organisation’s 

customers, or for the 
citizens) 

Steering focus Principally driven by cost. 
Processes  “There are ad hoc approaches to processes and practices”6 for steering the 

IT organisation. The IT service strategy management process is undefined. 
Organisational guidance is done through the activities defined by the 
business or, otherwise, is ad-hoc. 

People (skills 
and expertise) 

Skills required for the strategic steering of the organisation are not 
identified, i.e. business skills. The focus is on technology skills. There is no 
training plan and no formal training occurs. 

Technology  There are no tools to collect strategic data, nor data to enhance customer 
experience. There is no planned approach to the tools usage.   

Reporting 
structure  

IT areas are working in organisational silos. Those responsible for major 
areas are working individually. 

Measurements “No measurements take place”6. 
Policies and 
procedures 

Undefined. 

Culture  “’We are IT experts’ There is little interaction or understanding of providing 
'services' to the business.”5 

                                                      
5 ITIL 
6 Cobit4.1 
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Product/ 
Service 

Vision and 
strategy  

IT service strategy management practices are incipient. Service portfolio 
management practices are starting to be used but not complete (i.e. evidence 
of planning and IT service catalogs with little input of the business are in 
use5). 

Committed process 
(Scenario: The need 

for better senior 
management is 
observed. Some 

activities that help 
structure the IT 
organisation to 

provide IT services 
and products with a 

focus on availability or 
technical quality ) 

Steering focus “Services are defined in technology terms. Reporting and steering in 
technology defined parameters”.5 

Processes  Practices for IT service strategy management are emerging and start to be 
repeatable, “but are largely intuitive based on individual expertise”; “some 
documentation and informal understanding of policy and procedures may 
exist”6. Data of technical reporting of some operational processes start to 
be used for decision making and planning of service’s improvement. 

People (skills 
and expertise) 

“Clearer definition of IT functions. Recognition of first and second-line 
expertise”5. “Training is provided in response to need rather than on the 
basis of an agreed plan”6. 

Technology  Tools for operations’ support are providing basic technical measurements 
of some processes or activities and such measurements are used to report 
the performance of some IT areas and in some cases used for decision 
making. 

Reporting 
structure  

The communication among the main responsible of processes (second level 
managers) with the CIO is starting to improve. The reports are presented in 
technology terms. The top management team is stronger and they take 
responsibility for directing strategic initiatives and direct low-level managers 
to assume functional responsibilities7. 

Measurements “Some financial measures are established but are known only by senior 
management. There is inconsistent monitoring in isolated areas”6. 
Operational processes start to be measured and documented in technology 
terms and this data is used for decision making and improvement in 
services. 

                                                      
7 ITILV3 
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Policies and 
procedures 

Some aspects are incipiently defined based on individual expertise or 
common knowledge6. 

Culture  “Team and product orientation. Customer awareness and promotion 
towards Customers”5. The business is starting to be observed as a customer. 

Customer 
Focus 

Vision and 
strategy  

“IT seen as IT service provider”5. There is an IT service strategy that is 
linked to the business strategy but is not widely communicated. 

Established process 
(Scenario: Efforts are 
made for managing 
the IT services to 
provide value to 

customers; availability 
and warranties of the 

services are 
prioritised) 

Steering focus Service portfolio management is better developed and business related and 
the main tool for the IT organization guidance. 

Processes  The operational processes have a “focus on planning aspects”5 and the 
performance levels that the business customers expect. There are several 
strategic processes producing inputs for planning, e.g. financial 
management, demand management, service portfolio management. There is 
an IT (service) strategy service management process. 

People (skills 
and expertise) 

Skill requirements for IT service strategy management are defined. “A 
formal training plan has been developed, but formal training is still based on 
individual initiatives”6. 

Technology  Some integrated systems for automating processes and improving service to 
citizens are implemented. The systems collect measurements in terms of 
efficiency and cost effectiveness for the business-customer and some of the 
citizen-customer (e.g. time, cost, and number of visits of the citizen). 

Reporting 
structure  

The IT organisation structure is optimised according to the services 
provided. 

Measurements Some effectiveness and customer satisfaction metrics are set, but not widely 
communicated. Measurement processes emerge, but are not consistently 
applied (e.g. Incipiently applying IT BSC, or other methodologies)6. Metrics 
for the evaluation of business-customer are better developed and metrics 
for the citizen-customer are in a basic stage. 
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Policies and 
procedures 

“Usage of good practices emerges. The process, policies and procedures are 
defined and documented for all key activities”5. The policies clearly state a 
service vision of the IT organisation for the strategic management. 

Culture  “Customer satisfaction”5; the business-customer is the relevant customer 
for the IT organisation and the citizen-customer may be observed as a 
secondary user that is also getting some benefits from IT. 

Business 
Focus 

Vision and 
strategy  

“IT is seen as a partner to the business. IT demonstrates strategy realisation 
for the business. Strategies of IT are input to business strategy making 
process.”5  

Improved (Scenario: 
There is a stable IT 

service strategy 
management with 

encourages value to 
the customers and 

end-users with stable 
and valuable services) 

Steering focus "IT strategic goals, IT proposals made and discussed at board level. 
Business priority and risk assessments of investing and not investing in IT. 
Service levels are defined more in business terms, such as 'business 
transactions processed', 'availability of business functionality'."5 Mature 
communication techniques are applied and standard communication tools 
are in use. 

Processes  Processes are receiving more inputs from the customers and end-users; the 
IT service strategy management process is focused on aligning their efforts 
to the business and citizen expectations (or “business-IT integration”7). The 
management processes and the operational processes are better integrated. 
Operations processes provide sound inputs to the management processes. 
Continuous improvement process is emerging. 

People (skills 
and expertise) 

Business intelligence and business competencies. Equal roles in business 
and IT. “Mature training techniques are applied according to the training 
plan, and knowledge sharing is encouraged. All internal domain experts are 
involved, and the effectiveness of the training plan is assessed”6. 
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Technology  “Tools are being used in main areas to automate the management of the 
process and monitor critical activities and controls. Tools are implemented 
according to a standardised plan, and some have been integrated with other 
related tools”6. Initial efforts are made to use systems that give the citizen a 
direct interaction with the IT services; strategic monitoring of citizen 
interacting with the systems. 

Reporting 
structure  

The IT organisation structure is optimised according to the services 
provided.  

Measurements Effectiveness and customer satisfaction are measured and communicated 
and linked to business goals and the IT strategic plan (e.g. critical success 
factors). Metrics for the evaluation of business-customer and citizen- 
customer are equally relevant. 

Policies and 
procedures 

The IT service strategy management process is sound and complete; 
internal best practices and standards are applied. All aspects of the process 
are documented and repeatable (at policies level) 6. 

Culture  “The IT organisation provides help and advice to the business”5. The citizen 
is also observed as a relevant customer for the IT organisation. 

Value chain Vision and 
strategy  

“IT is seen as business enabler. IT helps shape and drives business change 
and is seen as a value-added partner that helps determine business 
strategy”.5 

Optimised (Scenario: 
IT service strategy 

management is 
relevant for the 

business to generate 
new business services 

or provide current 
ones) 

Steering focus “IT is steered on added value to the business. Business improvements 
through use of IT.”5 

Processes  A process for definition of IT strategy is fully developed and integrated with 
other IT processes that produce strategic information of the customers; 
there is also integration with business processes that provides strategic 
information. Formal processes to improve the customer experience are in 
use, e.g. relationship management5. 
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People (skills 
and expertise) 

Skills like “strategy making, business planning, managing partners and 
suppliers, infrastructure integrators”5 are requirements for IT managers or 
IT leaders. “The organization formally encourages continuous improvement 
of skills based on goals. Training and education support external best 
practices and use of leading-edge concepts and techniques. External experts 
and industry leaders are used for guidance. “6 

Technology  “Solutions integration”5. Use of specialized tools (knowledge-based5) for IT 
service strategy management that are integrated to other systems are being 
deployed. The citizen becomes a direct user of IT applications (services) 
and IT services are designed with this in mind. 

Reporting 
structure  

The organisational structure is evaluated and improved. The organisational 
structure facilitates a stronger collaboration with the business and 
communication with the customer. 

Measurements “There is an integrated performance measurement system linking IT 
performance to business goals by global application of the IT BSC. 
Continuous improvement is a way of life”6. Metrics for the evaluation of 
business-customers and citizen-customers are associated to the business 
goals and are used for continuous improvement. 

Policies and 
procedures 

The service perspective is clearly included in the IT processes. 

Culture  “The IT organisation enables the business”5. Knowledge sharing and 
continuous improvement is a way of life6. 
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5.2.1. Implementation suggestions for the maturity model 
The maturity models generally suggest an implementation approach for their 
scales. For the assessment of an organisation with the capability maturity 
model proposed in this paper, a flexible approach would be more consistent 
and facilitate the understanding of the organisation’s situation. Therefore, the 
suggestion is to apply it by considering the maturity scale as a representation of 
generic organisational stages, whilst considering that the organisation’s 
situation regarding each attribute can have characteristics within several of 
these stages, which also has to be taken into account for the improvement 
planning. 
In addition, for the gathering of empirical data for each of the maturity model 
attributes, in the case of using a case study approach the type of data required 
must be considered, therefore different actors or interviewees must be 
considered for each attribute. For instance: “vision and strategy” might require 
interviews with IT leaders, IT managers, business managers involved with IT, 
and business decision makers; other data sources like documentary evidence or 
observations of their existent practices should be gathered to triangulate the 
results. Another example is the “technology” attribute which might require 
interviews with IT decision makers, IT operations personnel, and business 
users, together with other sources like documentary data regarding the citizen’s 
use of IT, or observation of processes in which the customers use IT. 
In general, the techniques for implementation used in the AITSS method can 
be also used for this maturity model; however the questionnaires need to be 
developed according to this artefact. 
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6. DISCUSSION  

This section discusses the main issues: the research quality is discussed in 
terms of validity and reliability, and also the limitations of this research. 

6.1. Validity and reliability 

In DSR, the research concepts aimed for are “rigor” and “relevance”. 
Relevance is tied to the business needs that are being solved. On the other 
hand, “[r]igor is achieved by appropriately applying existing foundations and 
methodologies” [35]. According to Hevner et al., “rigor is derived from the 
effective use of the knowledge base – theoretical foundations and research 
methodologies. Success is predicated on the researcher’s skilled selection of 
appropriate techniques to develop or construct a theory or artifact and the 
selection of appropriate means to justify the theory or evaluate the artifact” 
[35]. 

Therefore, in order to observe the rigor of the research, a previous 
argumentation of the selection and use of research techniques is a need. This is 
a major concern in DSR, and therefore in this thesis is reported the 
development process in its different stages. However, in this section a more 
critical discussion about these concerns is done through two main research 
concepts that help to understand the research quality: reliability and validity.  

Qualitative research engages in research that probes for deeper understanding, 
rather than examining surface features [98]. Since this research is using 
methods of qualitative research to perform the design science research process, 
then adequate concepts are required for the discussion of research quality. To 
deal with this issue an interesting approach is referred to – trustworthiness. 

According to Whittemore et al., “[r]eliability referred to the stability of 
findings, whereas validity represented the truthfulness of findings” [99]. 
Whittemore et al. mention that the “incompatibility of these terms [validity and 
reliability] with the underlying assumptions and tenets of qualitative research” 
is the reason for the “translation” of them to a version “more aligned with the 
interpretive perspective” [99]. 

Also many other authors in the area of qualitative research have claimed that 
the dissimilar knowledge generated and the philosophical perspectives of the 
research approaches make the use of the same standards in all of them 
questionable [99]. Consequently, other alternatives were suggested for 
qualitative research, one of the seminal works suggest by Lincoln and Guba 
suggest the use of “trustworthiness” which translates “internal validity to 
credibility, external validity to transferability, reliability to dependability, and 
objectivity to confirmability” [99]. Still some authors disagree with Lincoln and 
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Guba and have added or proposed new criteria, but this seminal work still 
remains as a major reference in the area. 

As it was already explained in section 1.7, this research work contains a series 
of steps with the following methods: 

a. Context exploration: Qualitative semi-structured interviews to define initial 
requirements 

b. Design (method): Using for the following 
a. Literature on IT management 
b. Qualitative research methods in order to propose the set of steps 

to follow for implementing the method 
i. Case study 
ii. Focus groups 
iii. Semi-structured interviews 

c. Test: Implementation through case study 
d. Evaluation: Factor analysis case study in order to suggest improvements 

and define new requirements. These requirements were obtained 
independently from the initial ones. 

e. Improvement (maturity model): Using for the design 
a. Literature about IT management 

In the following sections we discuss the whole research approach used in this 
work in terms of trustworthiness.  

6.1.1. Trustworthiness 
The research concepts proposed by Lincoln and Guba are discussed by other 
authors as follows: 
 Credibility: 

o “The adequacy of data from the field, which should involve 
drawing on different data types, gathered in different ways from 
different participants” [100]. 

o Also, “Credibility is enhanced when researchers describe and 
interpret their experience as researchers” [76]  

o “Credibility in qualitative research measures how vivid and faithful 
the description of the phenomenon is” [101] 

 Dependability:  
o “The documentation of the research, including records of 

reflection and decision making according to which the steps of the 
research process can be reconstructed” [100]. 

o “Guba and Lincoln’s (1985) recommendation is that auditability 
be the criterion for rigour when dealing with the consistency of 
data” [76]. 

o “Sandelowski (1986) states that a study and its findings are 
auditable when another researcher can clearly follow the decision 
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trail used by the investigator in the study. In addition, another 
researcher could arrive at the same or comparable but not 
contradictory conclusions given the researcher’s data, perspective 
and situation” [76]. 

o “Guba and Lincoln (1981) referred to auditability as the ability of 
another investigator to follow the decision or audit trail. The 
decision trail encompasses all the decisions made by the 
researchers at every stage of data analysis” [101](p.264). 

 Transferability:  
o “The richness of description and interpretation offered” [100] 
o “Guba & Lincoln (1989) use the term transferability instead of 

applicability” [76]  
o “They suggest that transferability is dependent upon the degree of 

similarity between two contexts. The authors use the term 
‘fittingness’. The original context must be described adequately so 
that a judgement of transferability can be made by readers” [76] 

o “[T]he researcher should provide sufficient contextual 
information to make similar judgements possible by others” [76].  

 Confirmability:  
o “requires one to show the way in which interpretations have been 

arrived at via the inquiry. For Guba & Lincoln (1989) 
confirmability is established when credibility, transferability and 
dependability are achieved.” [76]  

Then we will discuss the research quality in terms of these options proposed 
by Lincoln and Guba. 

6.1.2. Discussing the quality and limitations of this research 
6.1.2.1. Credibility  
For each research stage different strategies were used to ensure quality of the 
information. A discussion about: the evidence detailed by this research, the 
way this evidence lead to decisions about the next step, and strategies used to 
improve the quality of the results is described below. 

Strategies used during the research process 

For the context exploration, the data collection was done through semi-
structured interviews, at this stage we include several participants to consider 
their different perspectives and reduce the influence of the researcher on the 
results. 

For the AITSS method testing: In order to reduce the effect that the 
researcher’s presence could have on the environment under study, the 
following strategies were used:  
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o When possible, each topic under study required the participation of 
several participants from each organisation under study.  

o Also, the research in the field was done through case studies which 
contained interviews, focus groups, and documentary review.  

o The use of several participants and multiple sources of evidences 
allowed triangulation of the evidence in terms of the participants’ 
opinions and also in terms of the different sources of information.  

For the AITSS method evaluation, we consider this as a two-folded step: a test 
of the artefact, and an explicit evaluation. The test is done on two 
organisations by the same person in order to observe the artefact in execution 
in two different situations. Through the test, the applicability of the artefact 
was observable. Later, there is an evaluation through an interview with the 
implementer to determine the limitations of the artefact using pre-defined 
indicators to assess the artefact. This evaluation has the limitation that the 
implementer was one person, although this person was the most adequate to 
summarise the experience in the use of the artefact, the limitation is that no 
triangulation of the results can be done. However, the previous experience in 
real life with the artefact test gives a better insight into the artefact in use.  

Through the test of the AITSS method and its evaluation some interactions 
between the implementer, researcher, and the participants were noted. But the 
whole research process is not guided with this perspective, since it is not 
considered as purely qualitative research because not all the stages are using 
such approach, but rather DSR with a focus on qualitative research. 

For the development of the maturity model, this work is in a theoretical level, 
and then the qualitative research criteria cannot be applied to this result. 

About the reporting of the research 

The results of several stages in which interviews and case studies were 
executed are reported and the results are shown in Table 1 (section 2.1.1), 
section 4.2.3, and in Appendix C. These stages were components of the whole 
research process as can be seen in Figure 2. 

Relevant extracts from the context exploration were presented in Table 1, the 
results of the AITSS method test are shown in section 4.2, and the evidence 
that was used to achieve such results are shown in appendix C, also the results 
of the evaluation by the implementer are summarised in section 4.3. All these 
results are presented to make the way the decisions and strategies were 
followed in the research more transparent. 

About the interaction with the participants 

This research was not invasive in the environment under study, the time 
limitations of the participants in the organisations under study made it 
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necessary to design any participation as scheduled meetings with each 
participant. The involvement of the researcher and implementer with the 
environment under study did not produce difficulties in separating the 
experiences of the informants from their own experiences. 

Those activities which involved participants from the organisations under 
study had results that were discussed with them in focus groups, and after 
discussing the evidence found from different sources a result is agreed with 
them. However, there are activities in the research process that could have 
devoted more efforts into validation, and also there is further work that could 
be considered, for instance the validation of the maturity model that resulted 
from the improvement stage. 

About validation alternatives 

For the test of the AITSS method, two cases were considered, one 
organisation with a well developed environment and the other with a less 
developed one. Although it could not be said these are negative instances, we 
tried to test the method in environment that were not so similar. Other stages 
in the research process are still limited in validation with respect to negative 
cases or triangulation. 

As part of the DSR methodology used for this research, the different stages of 
this work were reported in three papers: [47], [48], and [49]. Therefore, the 
material was communicated to the research community and feedback was 
obtained for further work. 

6.1.2.2. Confirmability:  
The whole thesis reports on the construction of the artefacts, since this thesis 
follows DSR fundamentals in which the design must be reported in order to 
guarantee the required rigor. Also the different stages followed in the research 
work are reported with respect to their construction and their implementations 
in those cases where it was done. See chapters 2, 3 and 4. 

6.1.2.3. Transferability  
The context has been described in section 2.1, it was described in terms of 
general facts about the context of the IT organisations in Nicaragua, and also 
specific findings in the municipalities under study are summarised in Table 1. 

6.1.2.4. Dependability / auditability 
The different stages in the research process are reported in terms of the DSR 
approach. The artefacts as results could be similarly obtained following the 
process described in chapter 4. The results of the artefact implementation can 
be also replicated similarly with the same context. However, considering that 
the results are tied to specific circumstances (and time at which they were 
obtained) this is not completely achievable. 
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The interviews and focus groups conducted at the different stages of the 
research were recorded in order to facilitate the process and have access to the 
exact responses and explanations given by the participants. These interviews 
and focus groups were processed depending on the procedure defined in the 
respective research stage. 

The data gathering and analysis of the data whenever done is described in 
order to facilitate its replication. 

The selection of participants for this research depended firstly on the 
availability of the IT organisation representative’s in the particular 
municipalities, and later the selection of participants within each municipality 
was done using pre-defined profiles of the type of respondents required for the 
activities. This is explained in section 4.2.3 and 5.1. 

6.2. Applicability of the artefacts 

As part of the research process two different alternatives to analyse IT strategy 
from a service perspective were designed. Each alternative has different ways 
to deal with the problem, and produce different types of results, therefore its 
use should depend on the results expected by the end-users. 
The two main artefacts proposed in this thesis are: 
 A method for analysing IT service strategy (AITSS method) 
 A maturity model for analysing IT strategy from a service perspective. 

The AITSS method was already tested in real life without major problems 
regarding its applicability. Challenges were observed at the moment of 
suggestions for improvement by an implementer in those cases where the 
evaluator has no familiarity with IT management frameworks or theories. 
The maturity model has not yet been tested and its applicability in real life is to 
be determined. At the moment we suggest an implementation approach similar 
to the one used for the AITSS method implementation; however, it may be 
decided by the implementer according to his/her interests. 
In order to decide on the way to use the two components presented in this 
research, i.e.: 
 The AITSS method whose implementation evaluates the use of ITIL V3 

best practices in an organisation, and its level of 
formalisation/institutionalisation. 

 The maturity model whose implementation would evaluate the process as 
a whole, and not individual practices. 

The first choice is better for cases where the focus is on the improvement of 
the institutionalisation of practices/processes for IT strategy management. 
This type of improvement promotes the standardisation and formalisation of 
the practices suggested by ITIL V3, the decision about which practices should 
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be prioritised and any other staged improvement which is not concerned with 
institutionalisation/formalisation is not considered in this method. 
The second choice is better for cases when prioritisation is needed in order to 
make a more holistic improvement to the strategic management opportunities. 
Both options can be combined for a review of the whole process, and 
individual activities of service management.  
Both, method and maturity model, can be applied in small/medium sized IT 
organisations in the public sector. However, these are not the only cases that 
can be addressed with them. The maturity model was designed for IT 
organisations of municipalities, it does not mean that it is exclusively applicable 
in these contexts. However, if the maturity model is intended to be used in 
other context that do not share the same type of customer profile then a 
customisation of all the attributes dealing with customer issues must be re-
adapted. For instance, if the maturity model is considered for application in 
other public sector organisations instead of municipalities, the elements should 
still be valid (if the organisation serves the two customer profiles). In the case 
of a change to a private sector environment, the maturity model would need an 
important customisation. 
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7. CONCLUSIONS AND FURTHER WORK 

In this work we discuss how the service perspective to analyse IT strategy 
management in small/medium sized public sector IT organisations can be 
used.  
From the exploration of the concept in this context, the service perspective 
can be used for IT strategy management analysis in public sector organisations. 
However, for better results in terms of the improvement orientation that we 
are interested in, a wider approach is required than just the service perspective, 
i.e. an approach that relates the service perspective with frameworks closer to 
strategic IT management. Also, the results are better suited for organisational 
improvement when elements with relation to their priorities are added; so this 
research added special considerations such as the citizen as part of the maturity 
model, separation from political situations, and the use of the service 
perspective without the competitive market assumption. This work proposed 
the use of a combination of approaches with supportive perspectives. 
As it was stated in the expected results, this thesis developed two artefacts for 
IT strategy management. These two artefacts present two different yet 
complementary approaches to address the issue. 
Usually, IT service management has been seen as tactical and operational 
processes whose purpose is to implement or follow business proposals which 
leave IT as a reactive unit. This is a scenario which corresponds to the state 
described by Smith et al. as the “past” of IT strategy [8]. However, we argue 
that IT service management can, also, be used for the enablement of a more 
active role of IT as an alternative to produce customer-orientated data with 
strategic value in decision making, and suggest alternatives for the structure of 
implementing IT strategy.  
Our proposal can be considered as an approach to improve the IT strategy 
making process, through the use of processes to facilitate the gathering of 
strategic decision making data, not only considering the customers in the 
organisation (which is called the business in strategic business-IT alignment 
frameworks), but to other customers with relevance to the whole organisation, 
i.e. citizens.  
The artefacts that we propose consider top-down and bottom-up approaches, 
through the combination of strategic management of IT from both a 
traditional and service perspective. Therefore, IT organisations can act 
consistently in both roles (customer-supplier and business partner) and not 
only in one of them, as suggested in most of the currently available options. 
Marrone et al. [52] argue that improvements created by best practice alone are 
insufficient for the improvement of the organisation, and consequently they 
say that both operational effectiveness and strategic positioning are needed. 
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The contribution of this thesis is in relating both areas as an alternative tool to 
improve the organisational situation. 
The IT service management approaches are generally suggested for 
competitive environments which make its values closer to those of the private 
sector. However, the focus can be redirected towards the emphasis on other 
values of service management, such as quality and customer satisfaction, and 
customised to be of benefit to public sector organisations. As it was observed 
from the maturity model proposed in this research in which the service 
perspective is used for this public sector considering the citizen as a customer, 
and since the type of IT organisation under study is an internal IT service 
provider whose financial dependency is on the business, the issues that other 
types of providers in the public sector could raise are not a concern in this 
case, e.g. the dangers of a transformation of the IT organisation into a provider 
which treats the citizen-customer depending on his/her financial relationship 
with the organization would not be a pressure on IT because they do not 
depend directly of such incomes. 
The proposed use of IT service management can also be used as a means to 
strengthen the strategic decision making of IT in public sector organisations 
through the use of citizen related data for decision making, which would 
facilitate its association with the organisation’s goals. Although the selection or 
decision of a strategy is a creative activity that depends on the vision of the IT 
leaders/IT managers, it is necessary to have complementary alternatives that 
are more controllable. Particularly, if we consider that IT leaders in the public 
sector can change in each governmental period and introduce completely 
different perspectives at any moment. Therefore, more controllable 
opportunities for improving the surrounding of such creative activity can 
contribute to inspiring better solutions and decisions within the IT 
organisation based on evidence about the current services and the customers 
of the organisation (internally and externally). 
Since the strategy issue in the IT service management area is quite recent and 
not yet clear enough, we expect to contribute with this thesis, and further 
work, to a better understanding of the topic with an approach with practical 
applicability in IT organisations of the public sector. 
Several activities can be done to continue and improve this research work. 
Some of them are:  
 Real life testing of the maturity model (second artefact proposed in this 

thesis) and its thorough evaluation.  
 In order to increase the validity of the maturity model, an evaluation of its 

criteria with IT experts familiarised with the research context might be 
useful; however, whilst the effort of doing this exercise cannot guarantee 
generalisability, the strengthening of its replicability is the expected benefit.  
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 Furthermore, the use of quantitative methods for the validation of the 
method in a wider scope would strengthen the results of this research. 
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9. APPENDIXES 

Appendix A: Context exploration’s questionnaires 

Case Study (translated from the original version in Spanish) 
Contact and preliminary survey stage: 
I. Summary 
Information technology (IT) is widely cited as a strategic resource in 
organisations, however this depends largely on how they are exploited. 
Currently, one of the approaches proposed in the field of technology 
management best practice is the management and delivery of IT as a resource 
that should provide value to customers, just like any other organisational 
resource. The approach referred to is service-orientated, which is easily observable 
in the relationship that exists between an organisation and an external 
provider, but is equally useful and has been used successfully in the 
management of internal IT services. 
As previously mentioned, in the vision of services, these are means to deliver 
value to customers through the provision/facilitation of the results to be 
achieved without taking charge of specific costs and risks. We will understand 
IT service as any service that an IT service company (IT organisation) provides 
to customers, for example: support of computer systems, networks, 
applications, web design, internet security, e-commerce services, web hosting, 
systems engineering, and equipment rentals, among others. 
This preliminary survey will collect general information about the relationship 
between IT providers and their customers in the context of government 
agencies, specifically in the municipalities. The most interesting information is 
that concerning the internal relationship (within the municipalities) regarding 
management and service delivery, and the external relations background that 
the mayor may have with national providers of IT services. 
 
II. Objectives 
• Conduct a survey of public agencies and their IT services in: 

o Among the same entities (national and local), and determine the 
service provision relationship among them 

o Examine the problems they face in terms of the provision of 
services between them and within each municipality 

• Liaise with the municipalities selected to continue with later stages of the 
case study 
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III. Possible locations of the initial study (selection was done using the 
“GobeNic” Study): 
Classification 
of institution 

Name of Institution Details 

Municipalities  

(a, b, c) 

Managua Criterion: IT personnel. 

Masaya (a) Criterion: IT personnel.

León (b) Criterion: IT personnel.

Juigalpa (c) Criterion: IT personnel.

Estelí Esteli Digital Project (TELCOR) 

Other 
governmental 
institutions 
related to the 
municipalities 
(a, b, c, d, e) 

INIFOM (a) (Could not be contacted) 

AMUNIC (b) Key contact to get access within 
municipalities. 

AMU regionales (c)  

SINACAM (d) - 

FISE (e) - 

Programa TIC MUNICIPAL  Short term programme, the information from 
this sources is only supportive 

MHCP (TRANSMUNI) TRANSMUNI is offered to several 
municipalities 

 
IV. Questionnaires 
A. Questions to institutions related to municipalities 
Description: The information here is about gathering the information 
technology services that this organisation provides to the municipalities of 
Nicaragua (e.g. application development / software, technical support, etc.). 
Directed to IT personal: 
1. Does this institution provide Information Technology (IT) services to the 
municipalities? 
a. Yes. Which ones?_____________________________________________ 
b. No 
c. I do not know 
2. Are the IT services provided to municipalities focused on meeting 
requirements and quality levels according to customer needs? 
a. Yes. Why? __________________________________________________ 
b. No 
c. I do not know 
3. What kind of relationship exists / has this institution in the provision of IT 
services to the municipalities? Describe. 
Examples: 
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(   ) (  )

 
(   ) (  )
 

Others (  ) 
Describe:_______________________ 
 

4. What are the problems you typically have in the delivery of IT services to 
municipalities? Are these problems related to external causes that have no 
relation with this institution? (Such as the relationship with municipalities, the 
municipalities themselves, etc.) 
IdProb. Problem Type causes (external / internal) 

a.    
b.    
c.    
d.    
e.    

 

5. What is the effect that these problems (internal / external) have on the 
delivery of IT services to the municipalities? 
IdProb. Effects 

a.   
b.   
c.   
d.   
e.   

6. What importance do you assign to these problems? Why? 

Organisational 
units 

Municipality 

IT - Technical 
support 

National entity 

IT - Technical 
support 

Organisational 
units 

Municipality 

IT - Technical 
support 

National entity 

IT - Technical 
support 

Organisational 
units 

Municipality 

IT - Technical 
support 

National entity 

IT - Technical 
support 

Organisational 
units 

Municipality 

IT - Technical 
support 

National entity 
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IdProb. Importance Comment 

a.  a. High () Medium () Low ()  
b.  a. High () Medium () Low ()  
c.  a. High () Medium () Low ()  
d.  a. High () Medium () Low ()  
e.  a. High () Medium () Low ()  

 
7. Does this have institution has the potential to lead efforts to improve the 
quality of IT services being provided to municipalities? (E.g. sufficient 
resources such as staff time, infrastructure, etc.). 
 
8. What is the process followed to select the applications, information systems 
or other IT services that are currently being provided or will be provided to 
the municipalities? 
 
9. Does this institution have experience in evaluating performance of the IT 
organization? How often is done? When was the last time that it was done? 
 
10. Does the institution have a strategy for IT (implicit or explicit)? Explain 
 
11. Is there any IT service strategy8 considered within the IT strategy implicit 
or explicit)? Explain 
 
12. Who are involved in IT strategic planning? (Position) 
 
13. Is there any coordination between this institution with the IT organizations 
of the municipalities? How? 
 
14. Apart from this institution, are you aware of any other national institutions 
that provide IT services to municipalities? 
  
 
 
 

                                                      
8 IT services strategy: a strategy defining scope, market, portfolio of services (service delivery, 
retired service, new services), financial management services, demand management, operational 
planning, according to the services provided 
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B. Questions to municipalities 
 
1. Request flow chart of the municipality. Have any changes been carried out 
in the organisation of the municipality which are not reflected in this chart? 
 
2. What IT services are offered to other organisational units of this 
municipality? 
Id. Service Name of the service 

a.   
b.   
c.   
d.   
e.   

 
3. Are IT services within the municipality centralised or decentralised? 
a. Centralised () 
b. Decentralised () 
c. Mixed () 
Comment: 
_____________________________________________________________ 
 
4. For each service provided in (3), does this IT service support any objectives 
/ goals of the whole municipality or its organisational units? Which ones? 
Id. Service Supported objective/goal 

a.   
b.   
c.   
d.   
e.   

 
5. Are the IT services9 provided to other units of this municipality focused on 
meeting the requirements and quality levels according to customer needs? 
a. Yes. Why? ___________________________________________ 
b. No 
c. I do not know 

                                                      
9 Projects are temporary; services are intend to be permanent 
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6. Are there any external institutions that provide IT services to this 
municipality? (E.g. software development, technical support, etc.) List the 
public and private institutions. 
Id. IExt External provider name Type of service 

a.    
b.    
c.    
d.    
e.    

 

7. What kinds of relationship do these external institutions have with this 
municipality? 
Examples: 

 
(   ) (  )

 
(   ) (  )
 

Others (  ) 
Describe:_______________________ 
 

8. Does the IT organization of this municipality have an IT strategy (implicit 
or explicit)? 
 

9. Is there any IT service strategy considered within the IT strategy (implicit or 
explicit)? Explain. 
 

Organisational 
units 

Municipality 

IT - Technical 
support 

National entity 

IT - Technical 
support 

Organisational 
units 

Municipality 

IT - Technical 
support 

National entity 

IT - Technical 
support 

Organisational 
units 

Municipality 

IT - Technical 
support 

National entity 

IT - Technical 
support 

Organisational 
units 

Municipality 

IT - Technical 
support 

National entity 
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10. Who is involved in IT strategic planning? (Position) 
 
11. What are the problems you typically have in the delivery of IT services? 
Are these problems related to causes outside the organisational unit? 
Id.Prob. Problem Type causes (external / internal) 

a.    
b.    
c.    
d.    
e.    

 

12. What effects do these problems (internal / external) have on the delivery 
of IT services to the municipalities? 
IdProb. Effects 

a.   
b.   
c.   
d.   
e.   

 

13. What importance do you assign to these problems? Why? 
IdProb. Importance Comment 

a.  High () Medium () Low ()  
b.  High () Medium () Low ()  
c.  High () Medium () Low ()  
d.  High () Medium () Low ()  
e.  High () Medium () Low ()  

 
14. Does this unit have the potential to lead efforts in improving the quality of 
IT services being provided to the municipality? (E.g. sufficient resources such 
as time, personnel, infrastructure, etc.) 
 

15. What is the process followed to select the applications, information 
systems or other IT services that will be offered to the municipality? 
 

16. Does your institution have experience in evaluating the performance of the 
IT organization? How often is done? When was the last time that this was 
done? 
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17. If the answer to 16 was yes, what kinds of metrics or criteria are used to 
evaluate the performance of the IT? 
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Appendix B: Data Gathering Instruments of the AITSS Method 

Profile of the Respondent 
Name: 
Position: 
Period of time in such position: 
 
Activity: 
1. Ask for a brief overview of the respondent’s previous experience (public and/or private 
sector) 
Questions: 
2. Do the functions related to your position fall into one or more of the 
following descriptions? 
a. Decision making authority regarding IT in this municipality (Strategic 

principles) 
i. Yes (  ) 
ii. No (  ) 
iii. I do not know (  ) 

 
b. Decision making authority regarding IT in this municipality, explicitly 

focused on decisions about new IT projects or new initiatives, changes in 
the services provided, and others alike (e.g. IT Director, steering 
committee member) – (Service Portfolio Management) 

i. Yes (  ) 
ii. No (  ) 
iii. I do not know (  ) 

 
c. IT worker that interacts directly with customers of the services provided – 

(Demand Management) 
i. Yes (  ) 
ii. No (  ) 
iii. I do not know (  ) 

 
d. Staff of key organisational areas of the municipality which receive IT 

services (Demand Management) 
i. Yes (  ) 
ii. No (  ) 
iii. I do not know (  ) 
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e. Staff involved in the financial management of activities related to IT (it 
may include both IT personnel, as personnel from other areas of the 
organisation specialised in financial matters) – (Financial Management) 

i. Yes (  ) 
ii. No (  ) 
iii. I do not know (  ) 
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Data Gathering Instrument “IT Service Strategy” 
Information Technology (IT) Service Management and IT Service 
Strategy 
In general, the managers of Information Technology10 (IT) service providers 
face the challenge of demonstrating the value that information technology 
produce, or have the potential to produce, for their client organisation (the 
organisation attended). This is due, in part, to the relatively recent existence of 
IT organisations in a supporting role within organisations compared to other 
traditional roles (such as human resources and accounting, among others). The 
use of best practice and standards is common in the diverse areas of these 
organisations to improve the ways of working. In the area of IT management, 
there are various proposals for best practices and standards that have been 
used in both public and private sector organisations, for example ITIL, 
COBIT and ISO.  
ITIL (Information Technology Infrastructure Library) is widely accepted and 
promotes an information technology service11 approach to achieve a better position 
for IT with customers12/users. ITIL proposes a series of best practices, which 
are called information technology service management, to administer IT over the life 
cycle of the IT services provided. Information technology service management takes 
into account all people, processes and technologies that cooperate to ensure 
the quality of such IT services, meeting the service levels agreed to with the 
clients.  
ITIL proposes various compendiums of best practices for managing IT 
services throughout their life cycle. They are organised into: service strategy, service 
transition, service operation, service design and continual service improvement. Among 
these best practices, the focal point of the IT service life cycle is the service 
strategy, which must be planned and optimised to actively support the 
fulfilment of the goals and objectives of the client organisation. 
The IT services strategy focuses on guaranteeing that IT managers can design a 
strategy that can be followed consistently and justifiably, with the values of the 
client organisation. For this, ITIL suggests integrating a series of 
processes/activities for the definition and monitoring of the service strategy 
using information coming from activities directly linked to the clients. The best 

                                                      
10 IT providers can be departments, divisions, directions, areas, entities, etc., within or outside 
the organisation that provides IT. 
11 Information technologies services are delivered using a combination of hardware, software, 
networks, individuals, documentation and other means, and have characteristics such as capacity, 
performance, security and availability. 
12 The term customers is used to refer to the organisation, department or division “purchasing” 
the service. The user is the person who makes use of the services on a daily basis. (The client in 
this case would be the municipal government, which is concerned about a better service for its 
different units as end users). 
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practices related to the IT services strategy suggest the definition of strategic 
principles, demands management, financial management and IT services portfolio 
management. 
Given that the best practices contained in ITIL are suggestions, it is necessary 
to analyse which elements are useful in each context, and this requires knowing 
ahead of time the current situation of the existing management practices for 
decision making about the desired state. The sections below present more 
details about the best practices of the services strategy, and a questionnaire to 
analyse each topic addressed within the organisation under study. 
Strategic Principles 

A service strategy can take different forms, which can be classified into: 
Perspective, Position, Plan and Patterns (1). These concepts are detailed below: 
• Perspective: Describes a vision and direction for the IT organisation. A 

strategic perspective coherently and effectively organises the elements that 
define the IT organisation’s philosophy for interacting with clients, or the 
way in which the services must be provided. (1, p. 57) 

• Position: Describes the decision that the IT organisation should adopt a 
well-defined posture. This posture can be based on: (i) the variety of the 
services (it offers a variety of options to respond to a single type of need), 
(ii) the needs (it provides a majority or all solutions to the needs of a 
particular type of client) and (iii) access (it has a special ability to serve 
clients with particular needs related to position, scale or structure). Some 
examples to consider are: focus on costs, focus on value13, level of services 
specialisation, focus on utility or guarantee, etc. (1, p. 57) 

• Plan: Describes how to make the transition from the current situation to 
the desired one. It is often called desired strategy, and usually focuses on: 
financial budget, IT services portfolio, development of new IT services, 
investments in IT services assets14 and improvement plans (1 p. 57) 

• Patterns: Describes a series of decisions and actions that are consistent over 
time. Patterns are present in the way the IT services provider directs its 
organisation. These kinds of strategies are the basis of what are called 

                                                      
13 Value: The value that IT services have for a given organisation depends on the results they 
produce for the clients, and on the perception that the client has of them. In the services area, 
value has two major components: utility and guarantee. Utility refers to the results that the 
services have actively helped achieve and/or the costs of having the service charged to it vs. the 
risks avoided. Guarantee is considered to regard the availability, capacity, continuity and security 
offered by providing a service. [1](pp. 31,32) 
14 Service asset: Any capacity (management, organisation, processes, knowledge, people (2, p.39)) 
or resource (people, information, applications, infrastructure, financial capital (2, p. 39) of a 
Service Provider (1, p. 249). Organisational units and service units are also considered service 
assets (1, pp. 38, 39). 
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emergent strategies, and are a series of distinctive patterns in actions that are 
realised and reinforced over time due to their repeated success (e.g. 
implementation of outsourcing by stages to evaluate the results in 
practice). (1, p. 57) 

An IT service provider can begin with any of the four forms described, and 
evolve toward another, or use the four forms at the same time to have a more 
complete strategy. 
 
Questionnaire 

1. Has the IT organization / IT department15 defined a strategic 
perspective? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

2. Has the IT organization / information technology department defined 
its strategic position? 

a. Yes ( ).  Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

3. Has the IT organization / information technology department defined 
strategic plans? 

a. Yes ( ).  Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

4. Do the actions taken by the information technology department 
follow a pattern that corresponds to the institutional strategy (take into 
account the actions of the information technology department two or 
three years ago)? 

                                                      
15 The term “information technology department” used in these questions refers to the internal 
IT organization (internal IT services provider).  This term is used generically and can correspond 
to Systems Direction, Information Technology Department and Information Technology 
Direction, among others. This term must be replaced with the term used in the organization 
under study. 
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a. Yes ( ).  Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

5. Is it a priority within the IT organization / information technology 
department strategies that the IT services provided stand out for their 
utility in the institution (with respect to the institutional results the IT 
services have actively supported and/or the costs or risks that have been reduced 
as a product of the IT services provided)? 

a. Yes ( ).  Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

6. Does the information technology department have within its strategies 
to guarantee availability of the IT services it provides with sufficient 
capacity, continuity and security? 

a. Yes ( ).  Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

7. Are the resources,16 capacities,17 institutional units and service units 
coordinated within the planning done by the IT organization / 
information technology department? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

8. Do the institution and information technology department evaluate 
the most suitable type of service provider (internal, shared, external) in 

                                                      
16 Resources: These can be people, information, applications, infrastructure or financial 
capital. (2 p. 39) 
17 Capacities: These can be management, organization, processes, knowledge or people. 
(2 p. 39) 
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accordance with the characteristics and assets18 available for each IT 
service to be provided? 

a. Yes ( ).  Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
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18 Service asset: Any capacity (management, organisation, processes, knowledge, people (2, p. 
39)) or resource (people, information, applications, infrastructure or financial capital (2, p. 39)) 
of a Service Provider. (1, p. 249). The organisational units and service units are also 
considered service assets (1, pp. 38, 39). 
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Data Gathering Instrument “Financial Management” 
Financial Management of IT Services 

The goal of Financial Management for internal IT providers should be to 
provide effective administration of the costs of the information technologies assets and resources 
used in IT services delivery (3, p. 61). 
This process seeks to obtain financial quantification of the value of: (i) the 
information technologies services and (ii) the assets19 that support the delivery 
process for these services, it also provides the inputs to be able to make 
financial forecasts about the operations of the IT organisation (3, p. 97). This 
process produces valuable information for the IT provider and the client 
organisation, as well as for anyone with responsibility for measuring and 
evaluating the costs and benefits—or more integrally, the value—of the IT 
services. 
Successful financial management helps an organisation to: 
• Keep complete accounts of the costs of the IT services while defining the 

contribution to the client organisation. 

• Attribute the costs of the IT services delivered to the clients in a way that 
they can be recovered. 

• Help in decision making through clarification of the costs, benefits and 
risks of the IT services. 

• Help evaluate economic feasibility to be able to initiate projects that 
involve changes to the IT services based on a solid understanding of the 
implications of the associated costs-benefits. 

Aspects referring to financial management are visible in three processes of the 
IT organisation (4, p. 59): 
 Budgeting (essential to ensure that the money is not exhausted before 

time. Precise information is needed to make good decisions in cases of 
budget cuts). 

 Accounting (it is in the interest of all parties to keep service costs low and 
bureaucracy to a minimum, even at the cost of reducing precision). 

 Charges. 
 

                                                      
19 Service asset: Any capacity (management, organisation, processes, knowledge, people (2, p. 
39)) or resource (people, information, applications, infrastructure, financial capital (2, p. 39) of a 
Service Provider (1, p. 249). Organisational units and service units are also considered service 
assets (1, pp. 38, 39). 
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Questionnaire20 

1. Does the IT organization / information technology department21 or 
other institutional unit conduct a Service Evaluation22 to determine the 
financial value23 of the IT services?  

a. Yes (  ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

2. Does the value that the information technology department or other 
institutional unit determines for the IT services consider the elemental 
cost generated for the provision of the services? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

3. Does the value that the information technology department or other 
institutional unit determines for the IT services consider the potential 
service value24 in financial terms? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

                                                      
20 The questions in this questionnaire were prepared to consider the situation of internal 
providers of IT services. 
21 The term “information technology department” used in these questions refers to the internal 
IT organisation (internal IT services provider). This term is used generically and can correspond 
to: Systems Department, Information Technology Department, and Information Technology 
Department, among others. 
22 The Service Evaluation process financially quantifies the financing sought by the IT services, 
delivered so that it meets the sustainability needs of the provider, and on the other hand, the 
client perceives it as being fair, based on the value accorded to these services between provider 
and client. This would have as a benefit the improved management of the behaviour of demand 
and consumption (1, p. 98). 
23 Value: The value that IT services have for a given organisation depends on the results they 
produce for the clients, and the perception the client has of them. In the services area, value 
has two major components: utility and guarantee. Utility refers to the results the services have 
actively helped achieve and/or the costs of having the service charged to it vs. the risks avoided. 
Guarantee is considered to regard the availability, capacity, continuity and security offered by 
providing a service (1 pp. 31,32). 
24 Potential service value is the value added component based on (i) the perception of the 
client of the value coming from the service or (ii) the marginal utility and anticipated 
guarantee from using the service compared to what is possible using the client’s own resources; 
in other words, what the client can do without the IT service in question. (2 p. 99) 
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Is there any documentation that supports this information? 
 

4. Does the information technology department or other institutional 
unit analyse the demand models to identify in depth the financial 
requirements that the IT services will have? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

5. Does the information technology department or other institutional 
unit make decisions regarding the IT services that will be included in 
its services portfolio25 considering the cost structures that would be 
associated with them? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

6. Does the information technology department or other institutional 
unit execute processes or activities to financially optimise the IT 
services provided (i.e. minimise costs through better response times, 
modernisation of infrastructure or software, etc.)? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

7. Does the information technology department or other institutional 
unit include measurable financial requirements combined with service 
demand models in its planning to ensure planning confidence26?  

                                                      
25 The services portfolio of technologies and information is the list of information technology 
projects and services selected to best support the client organisation (2, p. 33). 
26 Confidence is the notion that financial input and service demand and supply models 
represent statistically significant measures of accuracy. It is important for two reasons: (i) the 
critical role that data play in achieving the financial management objectives, and (ii) the 
possibility that erroneous data could impair decision making. Confidence in planning is 
ultimately a combination of service-orientated demand modelling translated into 
measurable financial requirements with a high degree of statistical accuracy. Financial 
requirements act as inputs for making critical institutional decision making (1, pp. 101, 102)  
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a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

8. Does the information technology department or other institutional 
unit conduct an IT services investment analysis27? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

9. Does the information technology department or other institutional 
unit keep accounts28 related to IT services? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

10. Does the information technology department or other institutional 
unit evaluate fulfilment of the services in execution in terms of 
expected results and financial terms? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

11. Does the information technology department or other institutional 
unit use Variable Costs Dynamics29 to analyse or understand the variables 
that impact on the cost of IT services?  

                                                      
27 The objective of Services Investment Analysis is to derive an indication of value for the 
complete life cycle of a service based on (1) the value received and (2) costs incurred during the 
life cycle of the services (1, p. 102). 
28 Financial management accounting differs from traditional accounting in that additional 
characteristics and categories, which make the identification and recording of expenses 
geared to services or capital categories possible, must be defined. The accounting functions 
and characteristics that come into play are: (i) Adequately recording the service (assigning an 
appropriate entry for service costs and not to sub-components of that service), (ii) Types of 
costs: these are categories of high-level expenses (i.e. hardware, software, labour, administration, 
etc.), (iii) Classification of costs: these designate the final purpose of the cost (i.e. 
Capital/Operational, Direct/Indirect, Fixed/Variable, Cost Units) (1, p. 102). 
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a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
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29 Variable Costs Dynamics (VCD) focus on the analysis and understanding of a multitude of 
variables that impact on the service cost, how sensitive these elements are to variability and 
the resulting related incremental value changes. VCD can be used to identify a marginal change 
in cost units resulting from adding or removing one or more incremental units of a service, 
which is useful when applied to the analysis of the anticipated impact of events such as 
acquisitions, changes, removals, services portfolios or service delivery alternatives. (In this 
analysis it could include the number and lengths of time of users access the system, 
number of software licenses, delivery mechanisms, number and types of resources, the 
cost of adding one or more storage devices, the cost of adding one or more user licenses, 
etc.) (1, p. 103). 
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Data Gathering Instrument “Service Portfolio Management” 
IT Service Portfolio Management 

The information technologies services portfolio is the list of information 
technologies projects and services that are selected to best support the client 
organisation (or organisation attended) (2, p. 33). 
When an IT provider has established the strategic principles to guide the IT 
services, the client organisation and IT provider must determine which 
projects and services must be included in the IT services portfolio. This 
requires the following (2, p. 20): 
• Project proposals that are aligned with the IT strategic initiatives. 
• A list of pending projects, services implemented and services planned to 

be cut. 
• A measuring system for determining the value of the services relative to 

the goals of the client organisation. 
The services portfolio permits the aligning of: (i) IT resource consumption, (ii) 
the operational budget and (iii) an investment strategy that supports the IT 
services strategy. The primary users of the IT services portfolio are the 
authorities of both the IT provider and the client organisation to understand 
the value provided by an investment in IT. 
 
Questionnaire 

1. Does the information technology department30 have an IT service 
portfolio (list of services aligned with the organisational goals containing 
the description, alleged value, business cases, priorities, risks, supply 
and packages, costs and prices for each service)? Is the service 
catalogue a sub-product of this component? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

2. If the answer to (1) was YES, is an inventory taken of the IT services 
provided for the preparation of the service portfolio? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

                                                      
30 The term “information technology department” used in these questions refers to the internal 
IT organisation (internal IT services provider). This term is used generically and can correspond 
to Systems Department, Information Technology Department or Information Technology 
Department, among others. 
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Is there any documentation that supports this information? 
 

3. If the answer to (1) was YES, Is an economic feasibility evaluation 
carried out before adding a new service, project or change in the 
service portfolio? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

4. If the answer to (1) was YES, does the information technology 
department validate the services portfolio data? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

5. Does the information technology department conduct an analysis to 
maximise the value31 of the IT services portfolio of the institution? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

6. Does the information technology department conduct an analysis to 
align and prioritise the IT services provided with the organisational 
goals? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

7. Does the information technology department conduct an analysis to 
balance service demand and delivery? 

                                                      
31 Value: The value that IT services have for a given organisation depends on the results they 
produce for the clients, and on the perception the client has of them. In the services area, the 
value has two major components: utility and guarantee. Utility refers to the results the 
services have actively helped achieve and/or the costs of having the service charged to it 
vs. the risks avoided. Guarantee is considered to regard the availability, capacity, continuity 
and security offered by providing a service (1, pp. 31,32). 
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a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

8. Does the information technology department conduct a final review 
to approve the proposed service portfolio? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

9. If the answer to (8) was YES, does this final review and approval 
process consider the detail of authorising each service and associated 
resources? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

10. Does the information technology department communicate decisions 
about renting the necessary resources and services for the operation of 
the IT department and/or institution?  

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

11. Is the information technology department in charge of finding the 
resources and services to be rented? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
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Data Gathering Instrument “Demands Management” 
Demands Management 

This is made up of the activities that help understand (i) the demands of the IT 
services clients and (ii) the capacity of the IT services provider to meet those 
demands (1, p. 239). This process coherently and effectively organises the way 
in which the IT services are used and requested by the clients. It also allows a 
visualisation of how future trends in the organisation could affect the IT 
services (2, p. 16). 
A mature process of managing requests and demands would ensure that: 
‐ There is a predictable process for managing petitions. 
‐ There is a consistent model for measuring the actual demand. 
‐ There is a method for analysing petitions and the existing capacity to 

provide the actual service. 
The data generated as a result of this process help managers who must make 
decisions in (i) making plans and keeping accounts for IT spending, (ii) 
understanding the IT services the institution is receiving in return, and (iii) 
participating in decisions about future projects and resource distribution. 
 
Questionnaire 

1. Does the information technology department32 record requests for 
new services by its clients/users? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

2. Does the information technology department record information 
about incidents that occur with the services provided? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

                                                      
32 The term “information technology department” used in these questions refers to the internal 
IT organisation (internal IT services provider). The term is used generically and can correspond 
to: Systems Department, Information Technology Department, Information Department, 
among others. 
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3. Does the information technology department prepare a plan of the 
capabilities (in organisation management, processes, knowledge and 
people) it needs to respond to the requests for new services, and solve 
incidents with its respective scheduling? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

4. Does the information technology department codify the Institutional 
Activity Patterns?33  

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

5. Does the information technology department have defined user 
profiles34 of its IT services? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

6. Does the information technology department link the user profiles to 
the Institutional Activity Patterns? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

                                                      
33 The Institutional Activity Patterns (IAP) define dynamics of an organization and includes 
interactions with clients, providers, counterparts and others involved.  As the IAP are used to 
generate data about income, earnings and costs, they do the accounting for a large proportion of 
results of the institution.  One or more attributes such as frequency, volume, location and 
duration describe the activity of the institution.  These data are associated with requirements 
such as security, privacy and latent period or tolerance to delays: e.g. interaction with clients 
remotely (frequency), provide technical support (frequency), band width requirements of the 
network (1 p. 131). 
34 User profiles are based on the roles and responsibilities of the people within the organisation, 
and functions and operations for processes and applications. 
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7. Does the information technology department define service level 
packages?35 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
 

8. Does the information technology department link the user profiles to 
defined service level packages? 

a. Yes ( ). Explain:_________________________________ 
b. No ( ) 
c. I don’t know ( ) 

Is there any documentation that supports this information? 
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35 Service Levels Packages are a means to provide differentiated services. 
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Appendix C: Results of AITSS Method Implementation (results of case study) 

The following tables show the results prior to the focus groups. 
Explanation of values in the tables of results 
SI: Positive 
answer or 
existing 
document 

NO: Negative 
answer or 
nonexistent 
document 

N/A: The respondent considers that the question 
asked or the documented requested is not part of 
his/her domain but provides information regarding 
whom or where to obtain it. 

N/S: The 
respondent is 
completely unaware 
about the topic 

D: The respondent 
provided information 
that was not satisfactory 
enough. 

 

Interviewee (Position)  Type of information 

Results regarding “Definition of Strategy 
Principles” 

1  2  3  4  5  6  7  8 

General IT Manager 
Interviews (verbal response)  SI  SI  SI  NO  SI  SI  SI  SI 
Documentation  SI  SI  SI  N/A  SI  SI  SI  NO 

Director of Technical Services 
Interviews (verbal response)  SI  NO  SI  NO  SI  SI  SI  SI 
Documentation  SI  N/A  SI  N/A  N/S  N/S  SI  SI 

Director of Organisation and 
Methods 

Interviews (verbal response)  SI  SI  SI  NO  SI  SI  SI  NO 
Documentation  SI  SI  SI  N/A  NO  SI  SI  D 

Information Systems Director 
Interviews (verbal response)  SI  SI  SI  NO  SI  SI  SI  NO 
Documentation  SI  SI  SI  N/A  SI  SI  SI  N/A 

Executive Assistant/Administrator 
Interviews (verbal response)  SI  NO  SI  NO  SI  SI  SI  NO 
Documentation  SI  N/A  SI  N/A  SI  SI  SI  N/A 

Technical Support Chief 
Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 
Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Systems Analyst (Information 
Systems Maintenance Chief) 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 
Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 
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Director of Economic Planning 
Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 
Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

 

Interviewee (Position)  Type of information 

Results regarding “Service Portfolio Management” 

1  2  3  4  5  6  7  8  9  10  11 

General IT Manager 
Interviews (verbal response)  NO  NO  SI  NO  NO  SI  SI  SI  SI  SI  NO 
Documentation  N/A  N/A  SI  N/A  N/A  SI  D  D  D  SI  N/A 

Director of Technical Services 

Interviews (verbal response)  NO  NO  SI  SI  SI  SI  NO  SI  SI  SI  SI 

Documentation  N/A  N/A  D  NO  SI  SI  N/A  NO  N/A  N/S  N/S 

Director of Organisation and 
Methods 

Interviews (verbal response)  SI  SI  SI  SI  N/S  SI  NO  NO  SI  D  NO 

Documentation  NO  NO  SI  D  N/A  D  N/A  N/A  NO  D  N/A 

Information Systems Director 

Interviews (verbal response)  NO  NO  SI  SI  NO  SI  SI  SI  SI  SI  SI 

Documentation  N/A  N/A  SI  D  D  SI  NO  NO  NO  D  N/A 

Executive 
Assistant/Administrator 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Technical Support Chief 

Interviews (verbal response)  N/S  SI  SI  NO  NO  N/S  NO  SI  SI  N/A  N/A 

Documentation  N/A  D  N/S  N/A  D  N/A  D  D  NO  N/A  N/A 

Systems Analyst (Information 
Systems Maintenance Chief) 

Interviews (verbal response)  SI  SI  SI  SI  SI  SI  SI  N/S  N/S  N/A  N/A 

Documentation  D  N/S  SI  NO  D  D  NO  N/A  N/A  N/A  N/A 

Director of Economic Planning 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 
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Interviewee (Position)  Type of information 

Results regarding Demand Management 

1  2  3  4  5  6  7  8 

General IT Manager 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Director of Technical Services 

Interviews (verbal response)  NO  NO  D  NO  SI  N/A  SI  SI 

Documentation  N/A  N/A  D  N/A  NO  N/A  NO  NO 

Director of Organisation and 
Methods 

Interviews (verbal response)  SI  SI  SI  NO  NO  N/S  N/S  N/S 

Documentation  SI  SI  SI  D  D  N/A  N/A  N/A 

Information Systems Director 

Interviews (verbal response)  SI  NO  SI  NO  SI  SI  SI  SI 

Documentation  SI  N/A  SI  N/A  NO  NO  NO  NO 

Executive 
Assistant/Administrator 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Technical Support Chief 

Interviews (verbal response)  SI  SI  SI  SI  SI  NO  SI  N/A 

Documentation  SI  SI  SI  D  NO  N/A  NO  N/A 

Systems Analyst (Information 
Systems Maintenance Chief) 

Interviews (verbal response)  SI  SI  SI  N/S  SI  N/A  NO  N/A 

Documentation  SI  SI  SI  D  NO  N/A  N/A  N/A 

Director of Economic 
Planning 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 
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Interviewee (Position)  Type of information 

Results regarding Financial Management 

1  2  3  4  5  6  7  8  9  10  11 

General IT Manager 

Interviews (verbal response)  NO  SI  NO  SI  SI  NO  NO  SI  SI  SI  NO 

Documentation  N/A  D  N/A  SI  D  N/A  N/A  SI  SI  SI  N/A 

Director of Technical 
Services 

Interviews (verbal response)  NO  SI  NO  SI  SI  SI  NO  SI  NO  SI  D 

Documentation  N/A  SI  N/A  D  D  NO  N/A  D  N/A  SI  D 

Director of Organisation 
and Methods 

Interviews (verbal response)  SI  SI  NO  NO  SI  D  D  NO  NO  SI  N/S 

Documentation  D  D  N/A  N/A  D  D  D  D  N/A  D  N/A 

Information Systems 
Director 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Executive 
Assistant/Administrator 

Interviews (verbal response)  SI  SI  NO  SI  SI  SI  NO  D  SI  SI  NO 

Documentation  SI  SI  N/A  SI  D  D  N/A  D  D  SI  N/A 

Technical Support Chief 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 
Systems Analyst 

(Information Systems 
Maintenance Chief) 

Interviews (verbal response)  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Documentation  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Director of Economic 
Planning 

Interviews (verbal response)  NO  SI  NO  NO  NO  NO  NO  NO  N/S  NO  NO 

Documentation  N/A  D  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 
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Two examples of instruments used to guide the discussion in the focus groups 

Strategy Principles Results 
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1. Strategic Principles 
1.1 Perspective 
YES NO Observations 
1.1.1.1 The IT organisation (General Systems Management) has a strategic plan that reflects, 

among other things, the Mission, Vision and Values of this IT organisation. 
1.1.1.1.1 The plan is being developed for the first time in this administration period 
(governmental period). 
1.1.1.1.2 This strategic plan has been accepted by the General Secretary (one of the top 
decision makers in the municipality) and is being discussed with the Mayor. 

1.1.1.2 The strategic plan is currently included in the Organisation and Functions' Manual. 

(None)  

1.2 Position 
YES NO Observations 
1.2.1.1 Within the strategy the position that the IT organisations wants to 
achieve as an IT Service Provider for other municipalities is envisaged. 
1.2.1.2 The roles of each person in this IT organisation and the whole IT 
organisation are defined in the Manual of Organisation and Functions. 

1.2.2.1 Actually we must solve 
all the IT issues and there is no 
need to define a specialised 
position for this IT 
organisation 

 

1.3 Plans 
YES NO Observations 
1.3.1.1 We developed a strategic plan with a 4 year scope, and this plan, in turn, is broken 
into Annual Operational Plans (AOPs). The AOPs provide more in-depth details about 
projects to be developed and when they are going to be carried out, among other things. 
1.3.1.1.1 Each management area develops its own respective planning. 

(None)  



Anayanci López-Poveda                                    TRITA-ICT/ECS AVH 11:12 

 

34 
 

1.4 Patterns 
YES NO Observations 
1.4.1.1 All the IT managers are focused on solving the 
technological problems and introducing new 
technology. [With this new administration] Something 
that has changed is the way resources are obtained, and 
how he [the General IT Manager] is positioned within 
the leadership. The way of planning is similar, perhaps 
more focused on variables such as processes and 
systems development, and in other cases [previous 
administrations] the approach used was more focused 
on the improvement of infrastructure. 

1.4.2.1 So far, every change of government has meant 
a new approach in the management of the IT 
organisation, which may have similarities but it is not 
equal. 
1.4.2.1.1 Before [in previous managerial periods] the 
IT management units were not working in an 
integrated way. 
1.4.2.1.2 This lack of continuity in every 
administration has delayed progress. 

 

2. Value 
2.1 Utility 
YES NO Observations 
2.1.1.1 It's included explicitly in the strategy of the DGS

2.1.1.1.1 The goals of each IT service / IT project are tied into the municipality's goals 
that need to be supported /enhanced in both the Strategic Plan and the operational 
plans. 

2.1.1.2 The Strategic Plan was designed from the perspective of the customer (we bear in mind 
who will receive the service and what the benefits are) 

2.1.1.2.1 Even the proposed Strategic IT Plan includes considerations of standards for 
Municipal Management defined by the IFC, as performance indicators of the 
municipality with regards to the citizens. 
2.1.1.2.2 For our strategy we consider: “Using ICT as a strategic element for improving 

(None)  
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the services provided to the population”.
2.1.1.3 Operationally all users have to be served by the IT organisation; the informatisation level 
is high, and most of the services to the citizen require the use of IT. 
2.1.1.4 Efforts are done to present reports that show our results, feasibility, and the benefits of 
IT projects. All this information is presented to the board of the municipality. These are implicit 
policies of the IT organisation. 
2.1.1.5 This is something we covered when we presented our Plan of Management as an IT 
organisation 

2.2 Warranty 
YES NO Observations
2.2.1.1 All these points are explicitly included in the strategy of the IT organisation.
2.2.1.2 Whenever a new service is established, its priority and a critical system are also established. 
This is done in order to ensure their continuity, and identify all the conditions that these services 
may require (electrical backup, data backup, storage, etc.). 
2.2.1.3 With regards to the training, we have an implicit practice that every year each of us receives 
at least one training course that is relevant to the knowledge area in which this member performs 
their work. 
2.2.1.4 With regards to outsourced IT services (e.g. internet, fibre optics), we ensure the availability 
of the services in accordance with the agreed contracts. 
2.2.1.5 In terms of security, we try to ensure it at data-level and physical level. 
2.2.1.6 All these aspects are covered by the organisation and function manuals of each management 
unit, as well as in the procedures manuals. 
2.2.1.7 This is within the Strategic Plan and Operational Plans, at the level of specific IT 
management units or at general IT management. 

(None)  
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3. Service Assets in planning (resources, capacities, business units, service units) 
YES NO Observations 
3.1.1 This is included in the annual plan of operations and in the Strategic Plan.
3.1.1.1 The annual plan of operations are constructed from a SWOT and a correlation matrix which 
established strategic goals, actions to take, people involved. 
3.1.2 Cases where it is required to specify a budget for IT to be covered by other organizational units 
are included in the documentation of the specific IT project. 
3.1.3 This includes financial resources, staff capacity (training level), and in some projects also the 
required support from other institutional units 
3.1.4 In the Strategic Plan, information is usually included about projects that require support from 
other organisational units, either to be covered by such units or search for funding to carry them out. 
3.1.5 This is included in the annual plan of operations and documentation for specific projects. 
3.1.6 This is done only for the most relevant projects. A specific document is prepared to support this 
project, provide more relevance, and let the user know the details involved. 

(None)  

4. Selection of the type of IT sevice provider (Internal, Shared, External) 
YES NO Observations
4.1.1 The basic IT services are contracted out/outsourced, including 
Internet, software licenses in order to ensure security (antivirus), and 
software licenses for database management. 
4.1.1.1 In order to determine this contracting out/outsourcing, the 
Procurement Management Unit conducts a public tender process. The 
decision is made by the Procurement Management Unit. The IT 
organisation only makes the request for contracting out. 
4.1.2 Decision making on the selection of an IT Service Provider is made 
together with the user unit, as this decision can have repercussions on 

4.2.1 There are no outsourced IT 
services 
4.2.2 Only basic IT services are 
outsourced; we must provide all 
necessary IT services. In other 
governmental periods it was done in 
some cases, but they were not 
completed. 
4.2.3 It is performed by the 
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them. Later, this decision has to be approved by the Secretary General.
4.1.3 These types of decision are taken at the board of the IT organisation, 
but is not common practice. 

Procurement Management Unit, with
our advice on the technical IT issues. 
There are norms that state that it 
should be done this way. 
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Financial Management Results 

 
Diagram summarizing the remarkable components of the Financial IT Management process 
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1.1. Service value 
YES NO Observations 

 This is done through a monthly report sent to the Planning 
Department. This report contains details for each IT 
management area, and displays information about the fulfilment 
of the annual plan of operations. This report has the same 
format for all the IT management units and includes fulfilment 
metrics for each of them. 

o Metrics such as: The estimated costs of all the services 
provided, for example, the Technical Service Unit uses 
metrics to show the financial savings of the 
municipality due to the use of in-house IT services. The 
units of Organisation and Methods, and the 
Information Technology Department have planned but 
have not yet defined metrics. 

o The use of these kind of metrics is a practice has been 
in place for years, but it is not stipulated in the 
organisational normative. 

 The budget is established 
according to proposals 
presented by the IT units and 
the resources available. The 
approach is not to know 
exactly the cost of a specific 
service. We know the costs of 
the IT organisation, but they 
are not budgeted for each 
service 

 There has been no formal 
evaluation of the 
usefulness/utility of the 
services 

 The benefit / usefulness is 
determined, but not measured

 

1.1.1. Basic value of service provision 
YES NO Observations 

 A monthly report is conducted. This report reflects: Level of compliance, cost of services 
provided. 

 Each project has a cost associated with it and this is documented. 
 Some costs are determined, e.g. nominal costs are determined for large projects. For 

services a cost that includes professional services is also included. 

(None)  
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 Each IT area prepares its budget proposal. The budget is prepared containing current 
expenditure (operating expenses, stationery, fuel, etc.) and capital expenditures (purchase of 
assets and equipment, projects, maintenance of works), including payment of personnel, 
among others. There is a separate Investment Plan that is about projects. The Department 
of Revenue makes an estimation of the income that is expected for the year, based on this 
the budget for each IT unit is set. 

1.1.2. Potential value of IT services 
YES NO Observations 
(None)  It is not done in financial terms, it is more descriptive. 

 At this moment it has not been done. 
 

1.2. Identification of background financial requirements 
1.2.1. Demand models analysis 

YES NO Observations 

 This is included in the Strategic Plan, for example: the need 
for more staff to fill existing vacancies. 

 Yes, we make a monthly report on the services being provided 
by each of the specific directors. Weekly, we prepare a 
descriptive report; and monthly we prepare a quantitative 
report. The latter shows the number of delivered services vs. 
the requested services, and the percentage of compliance. 

 No financial requirements are 
established for the 
development of the budget. In 
addition, the number of users 
who will receive an IT service 
is not as relevant when making 
decisions on whether or not to 
approve a service. 

 

 
 



Towards a framework for analyzing IT strategy management in public sector, KTH 

 

41 
 

1.3. Decision making about IT services considering cost structures 
1.3.1. IT service portfolio management in use 

YES NO I DO NOT KNOW Observations 

 A cost analysis is conducted with the main 
objective of not incurring too many costs, and 
to work mostly with existing resources. It's 
basically how much budget is available and 
how much the project will cost in order to 
make decisions. Then the decision is made by 
the Planning Department. 

 Yes, we did an assessment of the costs, but 
for the case of the help desk, we just saw 
advantages in the sense that we would not 
need as much face-to-face support. 

 That is something we were asked to do. For 
instance, how much the development of a 
manual cost the municipality, how much 
would it cost if a private consultant does our 
work. This is already being done in some IT 
units, and others are trying to include it. 

(None)  The decision making on this issue 
is not our concern. The budget 
committee of the municipality 
makes suggestions to managers 
when they make their 
presentation. 

o The committee consists 
of: economic planning, 
finance, procurement, 
project management, 
audit, and is coordinated 
by the general secretary 
(but this is delegated to 
someone else). 

o Once the final figure is 
agreed, we do a 
presentation to the Mayor 
to obtain approval, and 
prepare a preliminary 
version. 
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1.4. IT Budget 
YES NO Observations 

 The focus of the budget is by “program” as required by law for the municipalities.  
 In the case of the municipality there are 7 programs by area: Municipal 

Government, core activities (which includes the office of Mayor, Vice Mayor, 
Secretary, Audit, Systems/IT), Administration and Finance Projects, municipal, 
environmental and urban development, local development, and non-assigned items. 

 When the preliminary budget (presented by the Mayor) is being discussed each 
manager is requested to justify their costs, and at that time consensual modifications 
are agreed with them. 

(None)  

1.5. IT services optimization 
YES NO Observations

 This is done to reduce costs while trying to maintain the 
quality of service but it is non-formalised / standardised 
and there is no established process. 

 They (the IT organisation) send us a report for the monthly 
assessment. This report presents the figures saved by the 
municipality because of the IT services delivered.  

 This is part of the functions we have. 

 No, at this time we have not done 
this process. However the 
Department of Organisation and 
Methods has recently received such 
assignment. We are adding the 
review of the process in order to 
optimise it, not just the 
formalisation. 
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1.6. Certainty 
YES NO Observations 

(None)  Financial analysis is performed considering the cost of resources to be acquired, but 
these tests are not linked with models of the demand for the service. 

 No, they (the IT organisation) have not carried out a financial evaluation, the analysis is 
more qualitative. 

 

 
1.7. Analysis of IT service investments 

YES NO Observations 

 It is done each time the budget is prepared. 
 The financial analysis is done to determine how much it will cost to include 

the new service. We do this for the whole municipality in order to determine 
budget priorities. It is something we do together (through a committee 
meeting with the managers of the IT organisations) to evaluate the best 
investment we can make, we must identify which ones are the priorities for 
investment in the different areas of the IT organisation. 

o Priorities are analysed according to institutional needs 
o A technical analysis is done based on the levels established in the 

OSI model. Prioritising the physical, data infrastructure, 
communications, and so on until reaching the highest level. 

 Metrics such as 
Return on 
Investment (ROI) 
have not been 
taken. 

 No, as far as I 
know. 

 We have not done 
that yet, but I have 
understood that 
this is in our plans. 
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1.8. Accountability 
YES NO Observations 

 The budget is managed in the administrative area. 
 Accounting has the accounting records. I must clarify that we have two 

types of accounts: the budget (for Strategic Planning) and financial (the 
latter considers depreciation, buildings’ cost, etc.). 
o Accounting is an area that depends on Finance. Strategic Planning is 

independent of them. Finance is responsible for property control, 
accounting, budgeting, and treasury. Strategic Planning sends the 
budget execution to Finance. 

 We have general 
control of the budget 
execution (within the 
IT organisation), but 
not exactly accounting. 

 

 


