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Re 
Resumo 

O alinhamento dos Sistemas de Informação (SI) com os objetivos de negócio nas organizações é 

um tópico de grande importância mas que nem sempre é valorizado ou tomado em suficiente 

consideração (Smaczny 2001, Tan 2006, Malta 2010). Em geral, os decisores de negócio têm 

diferentes opiniões dos CIOs no que respeita aos SI, especialmente em relação à sua 

importância e valor para o negócio, bem como sobre os seus investimentos (Smaczny 2001).  

Este trabalho estuda, discute e propõe novas abordagens a metodologias e ferramentas 

utilizadas para avaliar a importância relativa de cada Sistema de Informação para o negócio. 

Este trabalho também sugere a introdução de novos indicadores para melhorar o apoio à 

decisão com informação sobre as prioridades de investimento, caracterizando a importância de 

cada processo no suporte à estratégia de negócio.  

A metodologia design science foi considerada adequada para o papel de suporte metodológico 

necessário ao processo de estruturação de respostas às perguntas formuladas e aos objetivos 

iniciais da pesquisa. A CRUDi Framework, artefacto desenvolvido no âmbito do presente 

projeto de investigação, apresenta-se como uma ferramenta para apoiar a decisão em 

investimentos de SI. A CRUDi Framework inclui a definição do CRUDi Cube que é uma abstração 

idealizada a partir da matriz de CRUD, à qual foi adicionada uma nova dimensão: importância. A 

etapa de validação do novo artefacto foi realizada tendo por base a indústria financeira. 

Os principais contributos deste trabalho são a CRUDi Framework como ferramenta para 

melhorar o alinhamento entre as estratégias de negócio e de Sistemas de Informação, o 

inquérito CRUDi e os seus resultados que qualificam as opiniões da indústria financeira 

relativamente à importância relativa dos processos e dos investimentos, e dois casos de estudo 

resultantes da aplicação prática e real da CRUDi Framework.  
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Ab 
Abstract 

The alignment of Information Systems with the business goals of an organization is a topic of 

great importance but one that is not always properly valued nor taken into consideration 

(Smaczny 2001, Tan 2006, Malta 2010). In general, managers have different opinions from 

those defended by CIOs in relation to Information Systems, especially with regard to their 

importance and value to the business as well as in terms of investment needs (Smaczny 2001).  

This work studies, discusses and proposes new approaches to methodologies and tools used for 

assessing the relative importance of each information system to businesses. This work also 

suggests the introduction of new key indicators for better decision support and to identify 

investment priorities, presenting results regarding the relative importance of each process in 

the support of the business strategy.  

The design science methodology was considered the adequate research methodology for 

supporting all the research activities, and it was adopted in order to provide answers to the 

formulated questions and objectives. 

The proposed CRUDi Framework, main artefact developed in the scope of the present research 

project, presents itself as a management and decision support tool for IS investments, and is 

based on another new artefact named “CRUDi Cube”. The CRUDi Framework includes the 

definition of the CRUDi Cube which is an abstraction idealized from the CRUD Matrix, which 

was extended by an extra dimension: importance. The validation of the new artefact was made 

based on the financial industry. 

The main contributions of this work are the CRUDi Framework as a tool to improve alignment 

between business and information systems strategies, the CRUDi Survey and its results 

qualifying the financial industry opinion regarding the relative importance of processes and 

investments and two case studies resulting from the application of the CRUDi framework.  
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1 
1. Introduction – Motivation and Problem Definition 

This chapter presents the context and the problem that motivated this work. Here, we define 

the research questions, describe the relevance of the project, present the research 

methodology followed and the structure of the research project. 

 

1.1. Context and Motivation for this Work 

The strategic alignment between the business and Information Systems (IS) is very important 

and is a continuous process, focused on change and the need for adaptation (Henderson and 

Venkatraman 1993).  

Despite the unquestionable value of ITIL - Information Technology Infrastructure Library (ITIL 

2007) and COBIT - Control Objectives for Information and related Technology (Meadows 2007), 

as Information Technologies (IT) management frameworks, they do not solve the alignment 

issues mentioned before (Weiss, Thorogood et al. 2007, da Silva, da Silva et al. 2010). According 

to (Malta 2010) and (Menken, Blokdijk et al. 2009)  the development of architectures has been 

a major issue for information systems managers, both from a technological and an 

organizational point of view. Measuring the importance of a particular application or 

information system for the different business units of the company is, normally, a very difficult 

task (Scheepers 2008).  

According to the 2010 European Commission report regarding digital competitiveness, mobile 

internet and mobile applications and systems are replacing the traditional solutions based on 

desktops and landlines (EU 2010). This reality has had a direct impact on business support 

solutions and will affect their evolution over the next decade. The current era of Information 

and Communication Technologies (ICT) ushered in the era of electronic commerce and the 
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information society, where traditional management paradigms are challenged and new 

business models are sought. It is important to align the business needs and business processes 

of an enterprise. Both are being continuously improved and there should be a good fit between 

the tasks of business processes and Information Systems (Trkman 2010).  

In the last two decades of the twentieth century, ICT have significantly contributed to profound 

changes in economic and social activities (Powell and Snellman 2004). These changes include 

increases in the quality of life, as well as in the competitiveness and productivity of enterprises. 

The global economic difficulties have faced companies and their managers with major 

challenges, which require constant change, evolution and continued investment. This however, 

with a smaller budget and less time available for implementation. It is frequent to find a 

business manager and an information systems manager who refuse to talk to each other or 

who have a difference of opinions regarding the importance of an information system and the 

priority of necessary investments in IS to better support the business. Additionally, it is difficult 

to estimate the risk assigned to each information system and to define its need for complete 

replacement after certain types of disasters (natural or others) with a greater impact. 

Technology and IS in particular are making their way into the boardroom where strategists 

decide the future of their organizations. With less funds to invest in global consultancy firms to 

aid decision-making, IS are claiming their place with regards to prioritizing investments in 

technology, a reality which will soon be more widespread in the business world. 

IS are inexorably linked to organizations and information (Lopes, Morais et al. 2009). More 

specifically, “IS allows a) Information to be made available; while b) Guaranteeing that all 

organizational activity that manipulates information is performed” (Lopes, Morais et al. 2009). 

Bob Dylan in the 1960s composed a song which stated that “the times they are a-changin’”. 

Nothing could be more true for IS as we are well into the second decade of the 21st century – IS 

investments by companies have suffered severe cuts since the global crisis started in 2007, 

leaving IS companies in new territory – with a need to find a new way to get back into the 

agendas of major corporations worldwide.  
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Figure 1: Information Systems Strategy Alignment with Business Strategy. 

  

As a main concern, the business and IS alignment strategies (Figure 1) are particularly 

significant. Market challenges such as alliances between large and small companies, the 

globalization of companies, labour-growing work force of skilled workers, changes in leadership 

roles and skills to manage, serving the widest range of customer needs and the rate at which 

the new technology is introduced make it more difficult to face this challenge.  

The existence of alignment may enable a firm to optimize IS investments and to achieve 

harmony with the business plans and strategies. The solution found is linked to two concepts: 

innovation and corporate decision-making. IS can no longer be seen as having a supporting role 

and has to move right into the heart of decision-making – the boardroom.   

According to an article by Price (2014) a new breed of CIO (Chief Information Officer) is 

required, with five new characteristics:  

 “Business understanding - from breadth to depth. 

 Primary focus - from operations to monetisation. 

 Scope of accountability - from IT organisation to ecosystem. 

 Planning approach - from routine to dynamic. 

 Measure of success: From efficient ways of working to effective outcomes.” 
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The economic difficulties felt on an international scale have reduced financial margins and 

company profits, motivating an increase in competition by way of price reductions as a means 

to stay in business. This reality appeared somewhat unexpectedly and very quickly, with the 

majority of organizations not being ready to adjust to such a fast pace. Survival has motivated 

organizations to constantly wage war on each other in a quest for customers and market share, 

requiring tremendous agility of IS in order to be able to support business and corporate 

strategy changes. This scenario obliges greater alignment and proximity between strategic 

organizational decisions and the respective investments which support them, technology and IS 

being brought to the forefront quite significantly, as is the link between CEO and CIO.  

CIOs are acting on ever tighter budgets and IT investments need to be prioritized in a way not 

seen in recent times, as corporate funds have reached what are unprecedented lows if one 

considers corporate history in the Western world since the II World War. Some authors are 

actually comparing the economic crisis in some countries to the Great Depression of the 1930s. 

Furthermore, the near future holds little hope for the levels of capital availability to soar once 

more to surplus levels, whereby CIOs had much leeway to spend corporate funds following 

what was relatively easy authorization from above (CEOs and boardroom directors).  

The introduction of innovation in new products and in the improvement and optimization of 

organizational processes also motivates significant investments, which compete for investment 

capability amongst available funds and lead to the need to support decision-making, with 

regards to the choice of which projects to pursue, using an adequate methodology which can 

be applied swiftly and in a straightforward manner. 

The message is that focusing on “cost, control and quality” (Price 2014) is simply not enough. IS 

now have to drive growth and that can only occur if IS makes its way into the boardroom, 

where major investment decisions are being made. “The new CIO will focus on combining 

technology with information and human capabilities” (Price 2014), and a major human 

capability is the ability to make informed decisions. This work is about how IS can achieve this, 

in what is certainly becoming a new era for IS managers and solutions providers. Information 

systems will have to “drive innovation in new customer interactions, new ways of competing 

and new revenue streams. [With a] focus on 'how we make money' instead of 'how we do 

things'” (Price 2014). IS has wanting to become more strategic, and this is indeed the way 

forward for a whole new and evolving IS industry.  



Page 5 of 243 

Constant customer-oriented innovation, like systems of engagement, is seen to be the only 

sustainable path to growth and so the management of the innovation process is seen to be 

critical for effective business management. New methodologies are required as IS investments 

soar in cost and priorities need to be established to decide where to invest precious corporate 

dollars (Moore 2011). 

 

1.2. Objectives and Research Project Definition (Questions) 

Alignment may enable an organization to maximize the executed IS investments and to achieve 

harmony with the business strategies and plans. This, in turn, usually leads to increased 

profitability and competitive advantage (Henderson, Venkatraman et al. 1996). In addition, we 

also consider that alignment can be a strategic key point to achieve a higher business return on 

investment (ROI) (Tam 1998, Byrd and Lewis 2006, Scheepers 2008). However, the aimed 

alignment between business and IS today is not yet a reality.  

The alignment of IS with the business goals of an organization is a current topic of great 

importance. This study aims to analyse the current problems and the main difficulties 

encountered by IS managers, executives and business managers, and features different players 

and how they relate. This work proposes the creation of new analysis models and tools to 

better support the decision and make it faster, helping executives and managers in their daily 

activity and in IS strategic planning, improving alignment with the business strategy.  

The frequent changes in organizations that are motivated by new technological trends or by 

challenges driven from the competitive market, associated with an efficient cost and margins 

management, forces professionals to decide which investments and projects are to be executed 

prior to others, and which will be out of scope because there is no more investment capacity or 

resources to implement them. 

In addition, external regulators enforce compliance requirements that mandate organizations, 

more in some industries than others, to invest significant amounts of resources in order to be 

compliant and be allowed to operate, and not have to pay severe penalties. 
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Of course the competitive advantage towards other companies also forces organizations to 

invest in new products, new services and new business models, simultaneously increasing their 

internal efficiency, which also implies great investments and a significant amount of resources.  

By taking this into consideration, a set of research questions was drawn in order to formally 

detail the identified problems and needs: 

 Q1: Is it possible to know the relative importance of each information system for the 

organization? 

 Q2: Is it possible to determine the information systems that must receive more 

resources and investment?  

 Q3: Taking the budget into account (limitations), is it possible to determine which 

projects should proceed?  

These are also frequent questions that CIOs have to answer and which promote big and 

frequent discussions with business managers and the board. The value chain perceived by each 

department is different and is based on different indicators that are not frequently correlated. 

 

1.3. Design Science Research (DSR) Methodology 

The determination of the most adequate methodology for a research project is a controversial 

issue (Stolen 1993, Gonçalves, Barroso et al. 2008). In the IS context, some authors confirm this 

difficulty and reality (Galliers 1992). Each particular situation and context determines the more 

adequate approach and subsequent methodology, given its objectives, environments, and 

assumptions, directly related to the problem under analysis (Amaral 1994, Gonçalves, Barroso 

et al. 2008). 

1.3.1.1. Study Area 

The present investigative work is based on the previous professional and academic experience 

of its participants, gathering the academic investigation methodologies and fundaments in the 

field experience and contact with the business reality and difficulties that where witnessed over 

the last 19 years by this work team in the IS strategies definition and management in the 

banking and insurance industries. 
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This work team (Pereira and Gonçalves 2010, Gonçalves, Martins et al. 2011, Martins, 

Gonçalves et al. 2011) has also participated in a large range of issues related with e-commerce, 

e-business, Web 2.0, IS and Web accessibility, providing investigation, field studies and focus 

group discussion as important contributions to organizations that now have more tools 

available to aid in the investment decision process. 

 

1.3.1.2. Investigation Method Options 

After defining the field of study and theme, we started the investigation project design to 

establish the best fit in the research method to use, to answer all the starting questions and 

objectives formulated in chapter 1.2. An investigation method is a research strategy that is 

based in philosophical assumptions for the design and conduct of research. One of the most 

common distinctions of research methods is their division in qualitative methods and 

quantitative methods. The quantitative research methods were originally developed in the 

natural sciences to study natural phenomena. The qualitative research methods were 

developed in the social sciences to enable researchers to study the social and cultural 

phenomena, that is, to help understand people and social or the cultural contexts in which they 

live. Proponents argue that the understanding of a phenomenon from the viewpoint of the 

participants and their social and institutional context is largely compromised when textual data 

are quantified. Although most researchers work to develop qualitative or quantitative research, 

some researchers suggest a combination of one or more research methods in one study 

(triangulation process). In IS, there has been a general shift in the investigation of technological 

issues for organizational and management issues, consequently leading to an increased interest 

in the application of qualitative methods (Myers 1997). 

Design Science is an outcome based IS research methodology, which offers specific guidelines 

for evaluation and iteration within research projects. The research focuses on the development 

and performance of (designed) artefacts with the explicit intention of improving its functional 

performance. Design science research is typically applied to categories of artefacts including 

(but not limited to) algorithms, human/computer interfaces, design methodologies (including 

process models) and languages. Its application is most notable in the Engineering and 
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Computer Science disciplines, though it is not restricted to these and can be found in many 

disciplines and fields (Vaishnavi and Kuechler 2004, Peffers, Tuunanen et al. 2007).  

Hevner has presented a set of guidelines for design science research within the discipline of IS 

(Hevner, March et al. 2004). Design science research requires the creation of an innovative, 

purposeful artefact for a special problem domain. The artefact must be evaluated in order to 

ensure its utility for the specified problem. In order to form a novel research contribution, the 

artefact must either solve a problem that has not yet been solved, or provide a more effective 

solution. Both the construction and the evaluation of the artefact must be done rigorously, and 

the results of the research presented effectively both to technology-oriented and management-

oriented audiences. 

As stated by Hevner, March et al. (2004), the design-science methodology is based in the 

engineering area and assumes itself as a problem solving paradigm that aims at creating and 

developing ideas, practices and products with the ability to improve the analysis, design, 

implementation, management and use of IS. 

They argue (Hevner, March et al. 2004) that there is an opportunity for IS research to make 

significant contributions by engaging the complementary research cycle between design 

science and behavioural science to address fundamental problems faced in the productive 

application of information technology. Technology and behaviour are not dichotomous in an 

information system (Figure 2). They are inseparable (Lee and Turban 2001). They are similarly 

inseparable in IS research. Philosophically these arguments draw from the pragmatists 

(Aboulafia 1991) who argue that truth (justified theory) and utility (artefacts that are effective) 

are two sides of the same coin and that scientific research should be evaluated in light of its 

practical implications. 

The realm of IS research is at the confluence of people, organizations, and technology (Davis 

and Olson 1985, Lee 1999). IT artefacts are broadly defined as constructs (vocabulary and 

symbols), models (abstractions and representations), methods (algorithms and practices), and 

instantiations (implemented and prototype systems). These are concrete prescriptions that 

enable IT researchers and practitioners to understand and address the problems inherent in 

developing and successfully implementing IS within organizations (Nunamaker, Chen et al. 

1991, March and Smith 1995). 
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The need for new methods and tools implies the search for new approaches. As such, we 

intend to define a new methodology to help IS managers better decide the investments and 

their related priorities, aligned with the business needs. Based on the works discussed in the 

next chapter of this document, the most common methodology adopted is Design Science. It is 

consensually considered as adequate to this kind of work and to achieve its respective goals. 

The main guidelines and activities of the Design Science methodology are described in Table 1: 

 Guideline Description 

Guideline 1: Design as an Artefact Design-science research must produce a viable artefact in the form of a 
construct, a model, a method, or an instantiation. 

Guideline 2: Problem Relevance The objective of design-science research is to develop technology-based 
solutions to important and relevant business problems. 

Guideline 3: Design Evaluation The utility, quality, and efficacy of a design artefact must be rigorously 
demonstrated by well-executed evaluation methods. 

Guideline 4: Research 
Contributions 

Effective design-science research must provide clear and verifiable 
contributions in the areas of the design artefact, design foundations, 
and/or design methodologies. 

Guideline 5: Research Rigor Design-science research relies upon the application of rigorous methods in 
both the construction and evaluation of the design artefact. 

Guideline 6: Design as a Search 
Process 

The search for an effective artefact requires utilizing available means to 
reach desired ends while satisfying laws in the problem environment. 

Guideline 7: Communication of 
Research 

Design-science research must be presented effectively both to technology-
oriented as well as management-oriented audiences. 

Table 1: Design Science Research Guidelines, from: (Hevner, March et al. 2004). 

 

With the intention of defining a new framework, it was considered that design science research 

methodology and a qualitative approach are the most adequate. In chapter 3 of this document, 

we will present the Design of the new artefact named “CRUDi Framework”, according to the 

design science research methodology as illustrated in Figure 2. Then, we will execute the 

Demonstration, Evaluation and Communication of the new artefact, in the following chapters.  
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Figure 2: Design Science Research Methodology, based on 

(Hevner, March et al. 2004, Peffers, Tuunanen et al. 2007). 

 

According to Peffers (2007), the DSR methodology comprises a set of sequential activities and 

allows researchers to start from any activity and restart the process. The proposed model 

consists of six activities, namely: 

 Activity 1: Problem identification and motivation. Shall define the specific research 

problem and justify the value of the proposed solution, taking into account that the 

problem definition will be used for the development of the artefact that can provide the 

solution. It may be conceptually helpful to specify the problem so that the solution 

captures its complexity. The justification of the value of a solution allows the 

achievement of two things: 1) motivates the researcher and other stakeholders to 

pursue the solution and accept the results; 2) serves to understand the reasoning that 

the researcher has of the problem. The funds used for this activity are knowledge of the 

state of the problem and the importance of the solution. 

 Activity 2: Define the objectives of the solution. Inferring the goals of a solution from 

the definition of a problem and the knowledge of what is doable. The objectives can be 

quantitative, for example, the terms in which a solution is better than the existing, or 

qualitative, such as how a new artefact is supposed to better support the solution of a 
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problem than the existing solutions to date. The resources required are knowledge of 

the state of the problem and solutions, if any, and their effectiveness. 

 Activity 3: Design and development. Creation of the artefact. The artefacts are typically 

constructs, models, methods, instantiations or new technical properties, socials and / or 

informational resources. Conceptually, the artefact can be any object designed, in which 

the contribution of the researcher is an intrinsic part of the design. It aims to determine 

the functionality and architecture of the artefact, and finally create it. It is the action 

required to pass from the activity of defining objectives to the activity of design and 

development, including, among others, the theoretical knowledge that allows it to 

support the solution. 

 Activity 4: Demonstration. Demonstrate that the artefact solves one or more instances 

of the problem. The demo can be done by experimentation, simulation, case study, and 

proof of concept, among others. The resources required for the demonstration are 

effective knowledge of how to use the artefact to solve the problem. 

 Activity 5: Evaluation. Its purpose is to observe and measure the extent to which the 

artefact supports the formulated solution to the problem. The evaluation aims to 

compare the results obtained in the statement of the artefact with the objectives 

defined by the proposed solution. This activity has the requisite domain analysis 

techniques and metrics, and may take different forms depending on the nature and 

scope of the artefact. This can be considered quantitative measures of performance as 

surveys, customer feedback, simulations, and compliments of budgets or production 

quantities of a particular item, comparing the functionality of the artefact with the 

objectives of the solution. Additionally, you can include quantifiable measures of a 

system of performance measurement, such as response time or availability. 

Conceptually, it can include any logic or empirical evidence. The following activity can be 

the communication or, if the research team considers appropriate, the return to activity 

design and development in order to improve the artefact. 

 Activity 6: Communication. During this activity, the following should be reported: the 

problem and its importance, the artefact, innovation and functionality, the rigor of the 

design and the level of achievement of the result obtained, the professionals, and 
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whenever possible, to publish in scientific journals. Researchers can use the structure of 

the process model to structure the scientific article. 

 

1.3.1.3. Investigation Project Definition 

Figure 3 illustrates the diagram for the research project definition, considering the proposed 

model by Peffers (2007) together with this project’s objectives. The project structure is formed 

by six activities that were executed iteratively. The description of the six activities is reflected 

from chapter one to chapter six in this document. 

    

Figure 3: Research Project Diagram (Methodology). 
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The research team began by analysing and documenting difficulties, after holding several 

meetings with professionals in IS that suggested the problem. After several work sessions and 

literature review, we listed and defined the goals to achieve and drew up a proposal for the 

design of the new artefact that consists of a new framework. The design incorporates 

improvements and refinements resulting from previous applications (iterations) and feedback 

from industry professionals.  

 

1.4. Document organization 

Chapter 1 makes an introduction to the importance of Information Systems and presents the 

problem definition regarding the difficulties in making decisions about investments in IS and 

attributing priorities. It describes the objectives to achieve with this research project and 

introduces the methodology that was adopted to execute it. It also identifies the reasons 

regarding the option taken on the use of Design Science Research methodology. It provides the 

Investigation Project Definition and Strategy. 

Chapter 2 provides a review of the relevant literature and the fundamentals regarding IS, IT, 

their evolution and identifies the common business IS. Some IS architectures are described and 

the components of IS are identified, as well as innovation and trends. It also discusses IS and 

Technology Strategy, IT governance and corporate portfolio management, alignment and 

strategic alignment and how they can impact the Return on Investment.  

It discusses business strategy, legislation and compliance, business processes and identifies the 

main challenges that organizations embrace.  

Chapter 3 describes the workshops for knowledge acquisition, the importance and value of 

information systems to organizations, the proposed CRUDi Framework approach and its 

components in the Design phase.  

Chapter 4 presents the CRUDi Framework validation and demonstration; a financial industry 

characterization; addresses the CRUDi survey presented to 100 CIOs and business managers 

from the financial industry, as an empirical validation; describes a focus group session; it 

presents the Case Study in Insurance Company “MP”; it presents the Case Study in Bank “BK1”. 
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Chapter 5 presents results analysis and evaluation. 

Chapter 6 presents conclusions and the communication activities associated with this research 

project and identifies contributions. 

In chapter 7, there is a list of bibliographic references.  

Annex 8.1 displays a Sample Importance Survey applied to the Banking industry. 

Annex 8.2 displays the APQC detailed list for processes and activities, regarding the Banking 

industry. 

Annex 8.3 displays the detailed mathematical calculations for the calibration process presented 

in chapter 4.4.  
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2 
2. Literature Review 

In this chapter, we will summarize a review of the main literature and present the 

fundamentals regarding IS and IT Types, Evolution and Architectures, IS and Technology 

Strategy, IS/IT Alignment impacts the Return on Investment, Importance and Value of IS/IT, 

Related Methods to Improve Alignment between Business and IS, Related Studies and Research 

– Gaps in Alignment and Challenges of Organizations. Those themes were considered relevant 

to address the organizations difficulties and context, regarding risks, competitive challenges, 

innovation and investment needs regarding IS and business development. The past initiatives, 

proposals, studies and research were also collected and described in this chapter, supporting 

achievements and present limitations.  

 

2.1. Information Systems and Information Technologies 

Over the last few years there has been a substantive evolution of technologies associated with 

business. This development was characterized by a replacement of the applications that served 

only the domestic needs of organizations, by expandable and modular applications and services 

that have become useful to solve their internal and external needs (Feinberg and Denny 2011). 

The introduction of technologies and methods for the treatment and use of Information has 

helped our societies and organizations to become more complete and able to evolve. The 

information society is a society for all where knowledge is valued, and the use of ICT entails a 

direct influence on various domains of social life (Dubina, Carayannis et al. 2012). 

The consistent development of ICT and the speed at which they renew themselves are the main 

reasons why these technologies are increasingly gaining an important role not only in our life 
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but also in business, scientific development and incessant demand of knowledge (Gonçalves 

2005). 

Through the development of new technological solutions, new creative processes and, 

especially, new initiatives for promoting and supporting innovation, the information and 

knowledge society, in partnership with ICT, have been revolutionizing the world economy, by 

making it a digital one. This new concept of economics is essentially composed of a set of 

activities closely related to new digital technologies and Information and Knowledge 

management mechanisms (Sagi, Carayannis et al. 2004, Zysman and Breznitz 2012). 

For Santos (2012), the concept of information is directly connected to a representation of 

elements of our environment, and due to the nature of its creation, this representation can be 

made with varying levels of quality, and changing complexity over time. By transposing this 

conceptualization of the term information to the organizations scope, we can consider it is 

characterized by an interpretation of business processes, adjacent to the organizations 

themselves (Santos 2012). 

One of the important distinctions between organizations is done in terms of their ability to 

create and manage information. This competence is highly critical, assuming an essential role 

for high levels of performance and competitiveness, especially at a time when societies and 

economies appear as highly volatile and changeable elements (Mithas, Ramasubbu et al. 2011). 

Thus, it is clear that the use and management of information is directly related with achieving 

competitive advantages. Still, this only occurs when the existing information is oriented 

according to the goals of the organization (Santos 2012). 

With the increasing level of competition, the relationship between the various levels of the 

organizations became more complex. The decisions made cannot be considered individually, 

since they can influence the entire organization. The use of IS as an ally in the decision-making 

process thus becomes critical (Goel, Zobel et al. 2005). 

An Information System is much more than just the set of equipment and programs that store 

and process information. Both are essential, but alone are not sufficient to design and manage 

the necessary information for organizations. An information system should also cover the 

architecture of the organization, its contexts, processes, people, and problems that can be 

solved by the system (Brynjolfsson and Hitt 2000). 
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The complexity of information systems is tackled by several authors, according to whom, to 

design an Information System is a multidisciplinary activity that requires technical, 

organizational and contextual knowledge, and ability to find solutions through logical 

processes, but also through search for new answers (Finkelstein 2011). 

Information Systems are also characterized as a set of elements that use information to support 

decision making and assist in work processes coordination and control. In addition, IS can also 

help in solving operational problems of the organization and in the creation of new products. In 

this sense, in an organization, an Information System should be defined and created drawing on 

the work processes of that organization and on the existent technological components (Laudon 

and Laudon 2011).  

The Information Technologies, by themselves, do not allow organizations to make an adequate 

information management and, taking into account their importance, they must be appropriate 

to the needs of the Information System and should be in accordance with its objectives and 

strategies. The combination of both the constant technology evolution and the constant 

changes in the organizations information system’s needs, makes the maintenance of the 

referred compliance an extremely difficult task (Pereira, Martins et al. 2014). 

 

2.1.1. Types and Evolution 

In the 80's decade several (social, economic and technology) changes led to an evolution on 

how managers regarded IS/IT, that resulted in an understanding of these technologies as 

important components of the organizations strategy and business support , and not just as a 

supporting automation systems. It was at this point that the Executive Information Systems 

(EIS) emerged. Its main objective was to be constantly analysing and updating the existent 

information in order to enable faster decision making (Bacon and Fitzgerald 2001). 

As the technology was evolving, the IS were also being modified and adapted to the new 

realities. These modifications to the original concept of IS resulted in the development of 

systems that not only have the ability to interconnect with each other, but also to interconnect 

various organizations in various contexts (Davidsen and Krogstie 2010). Additionally, the 

present concept of information systems is also characterized by a significant ability to quickly 
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understand and adapt to the changing needs of its users (Mukherji 2002, Davidsen and Krogstie 

2010). 

The classification of IS and the research area associated with it is not universally accepted by 

the scientific community, even though there have been efforts in this direction (Santos 2012). 

Still, the inherent IS evolution and its varied applicability and expertise, at the level of an 

organization's activities, led to the need for creating a set of "types" where they could group 

the various available IS. Based on this concept, we present a brief conceptualization of some of 

the most recognized types of IS that can be grouped into 3 major types. The major types are the 

Operating Support Systems (OSS), in which we can include the Transaction Processing Systems 

(TPS), the Process Control Systems (PCS) and the Enterprise Collaboration Systems (ECS) were 

we can include the Office Information Systems (OIS). The Management Support Systems 

(MSS), in which we can include the Management Information Systems (MIS) and the Decision 

Support Systems (DSS). The Executive Information Systems (EIS), in which we can include the 

Reporting, Analytics and the Dashboards (Bacon and Fitzgerald 2001, Santos 2012). 

The IS can be grouped into three types (Figure 4) and they are associated with different 

interpretation needs and access to information:   

 

Figure 4: IS types (Bacon and Fitzgerald 2001, Santos 2012). 
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The main OSS function is to facilitate the development, implementation and services 

maintenance based on high-quality networks, at a reasonable cost (Qi, Da Xu et al. 2006). Thus, 

we can assume that the definition of OSS is related with the operations of the business units or 

the company in order to allow or support their services. 

The TPS is a type of information systems typically associated with the operational layer and 

mostly used for the implementation and support of repetitive transactions and very common in 

the organizational activities (Sprague Jr 1980). 

A PCS is a system that can integrate pieces of hardware and software with the specific function 

of monitoring, evaluating and regulating large scale processes. It can be a system that controls 

a probe or a sensor and in the near future it can be integrated in the “global network” and be 

part of the internet of things. The definition of requirements for PCS is admittedly an arduous 

task as these are complex systems that require a full and consistent organizational structure (Li, 

Zheng et al. 2012). 

The processes must provide a probable and likely solution, or, in a more global sense we can 

say that the processes can be defined as sets of tasks and activities that when together, 

transform inputs into outputs. Within organizations, these inputs and outputs can display a 

wide variety of things, such as information, materials and people. Examples of these processes 

include the development of new products, customer service and also the allocation of 

resources and decision making (Laudon and Laudon 2011). 

The success of an organization is increasingly associated with the ability to communicate and 

collaborate in carrying out business activities intrinsic to the activities of the organization itself. 

An ECS is an information system used as a means of sharing data and knowledge between the 

teams and individuals in an organization. The purpose of ECS is allowing people within an 

organization to work together in an easy and effective way thus helping them to communicate, 

coordinate and collaborate.  

ECS enhance communications and productivity of the various working groups and include a 

wide variety of business communication tools including email, video conferencing, project 

management and collaboration software (Nieuwenhuis 2002). ECS also allow the elements of 

an organization to work in different physical locations, without compromising the projects and 

delivery (Skyrme 2007). 
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The Office Information Systems (OIS) are specific to office and personal communication and 

collaboration, with the purpose of increasing efficiency and effectiveness, similar to ECS. 

The MSS are systems that support the activities of middle managers by providing them with 

supervision, control functions, decision-making and administrative activities. Systems are 

focused on the current, operational and tactical management, providing managers with tools to 

monitor daily processes such as planning and control. Depending on the sector of activity and 

functional area, we have systems with differentiated and specialized goals (Davis 2003). 

MIS are integrated systems whose objective consists in providing information necessary to the 

functions of management, operation and decision making. MIS integrates technology, 

procedures, data and people in organizations.  The information is available to management in 

the form of regular reports which summarize the activities of the organization. This type of 

Information system does not intended to replace the TPS but, in fact, include them into their 

operational scope (Dickson and Wetherbe 1985, Zeleny 1987). 

The DSS are very similar to MIS as they both rely on a database as a source of information. The 

importance that the DSS have in supporting all phases of the decision-making process is the 

main differentiating factor relative to MIS. These systems support the construction of abstract 

models of the problem thereby allowing the manager to change parameters and observe the 

implications of these changes. They also allow you to perform calculations, projections and 

analyses through comparative figures (Shim, Warkentin et al. 2002). 

The EIS are systems developed to be used directly by executives and managers, providing the 

information necessary to exercise their supervisory role without the support of intermediaries 

and are less analytical and model-oriented then DSS (Wang, Xing et al. 2008).  

The EIS tend to present information originated from the external and internal data generated 

by TPS or MIS, in a summary form, in order for it to be used by managers in policy definition 

and in the creation of strategies that promote the implementation of organizational goals 

(Clark, Jones et al. 2007). 

Varajão suggests an increase in importance in two other types of systems: Strategic Information 

Systems (SIS) and Expert Systems (ES) (Amaral and Varajão 2007). 
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The importance of innovation and creativity in the evolution of information technology and the 

role of IS is notorious. Figure 5 shows the typology and evolution of the most common IS in 

literature. 

 

Figure 5: IS evolution, adapted from (Amaral and Varajão 2007). 

 

These different IS can coexist in the same organization, interacting and sharing data among 

themselves, constituting an information system able to cover more effectively, management 

processes and helping to increase the competitiveness of the organization. 

 

2.1.2. Business IS  

More and more businesses rely on the efficient setup and deployment of information systems. 

Most organizations have several IS in order to assist management activities and achieve the 

outlined goals. Typically these systems are composed of several subsystems conceptually of 

similar nature as the main system, but with specific characteristics regarding its function, the 

type of technology used, the processes covered or the nature of the involved people. 

Although there are many terms and concepts associated with IS, sometimes equivalent or with 

overlapping functions or processes, by following the arguments published by (Baltzan, Phillips 

et al. 2008, Laudon and Laudon 2011) and illustrated in Figure 6, we present a brief description 

on the most commonly used in the software industry. 

 

1950 1960 1970 1980 1990 2000 2010

TPS MIS DBMS OIS DSS ES EIS SIS
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Figure 6: Types of IS, adapted from (Laudon and Laudon 2011). 

 

2.1.2.1. Research & Development (R&D): 

In IT organizations, activities of search and development of new products are mainly based in 

Research (R) and (&) in the Development (D) of software. Some of the IS that are included in 

this category can be separated in two parts: 

 Product Design – this is the first step, where software products are designed and 

specified, based on the research made; 

 Product Management – this is the second step, where software products evolve and 

gain new features and some difficulties and issues are solved. In this step there are 

release management activities with product backlogs being updated, new features 
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being added and bug fixing being performed, ultimately aiming on addressing the 

customers’ needs. 

 

2.1.2.2. Customer Relationship Management (CRM) - Marketing and Sales: 

The function of sales and marketing is usually started after the software product is prepared to 

be delivered to customers and to the global market. Some of the IS included in this category are 

(Kim, Suh et al. 2003): 

 Content Management (CM) & Web Content Management (WCM) – this is the first 

interface of communication with customers, delivering the information about the 

organization’s products/services, the problems they address and solve, and their value 

proposition. In this context, information systems must be used to better manage all the 

existent content regarding the organization’s portfolio and to easily display it to 

customers over the web, email or other channels; 

 Go To Market (GTM) and Campaigns Management – usually a given content is 

prepared and published to market as part of campaigns targeted at promoting and 

selling  the organization’s portfolio. This process is usually designated as GTM initiatives 

and is supported by the marketing department; 

 Sales Force Automation (SFA) – the sales people management as well as their sales 

objectives, proposals delivered and pipeline, are usually supported by specific IS that 

can include these activities in the category of Customer Relationship Management 

(CRM). They allow the automation, control and management of all sales activities; 

 Order Management – Sales orders are usually the first global objective of organizations 

when presenting new products to customers. Receiving orders means that the 

organization products are considered of interest and customers want them, thus 

achieving sales. IS should be used to better manage these activities and to address 

document management and organizational procedures, either for internal or external 

compliance requirements. It supports the flow transition between the CRM and the 

Core systems. 
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2.1.2.3. Core Systems / Production & Delivery (specific to industry): 

Core Systems are the most important IS for organizations, because they allow an efficient 

management of their main activity. Core Systems are specific for each industry and represent 

the specific value added by the industry. As an example, in the banking industry, core systems 

are related to banking management, and in insurance companies they are related to insurance 

management and claims. For small and medium enterprises (SME) that belong to the services 

industry, the core systems are usually considered as the Enterprise Resource Planning (ERP): 

 Multi-channel & Channels integration – As an important trend, products and services 

must be provided in an equal manner, independently of the sales channel used by 

customers (physical or digital); 

a) Ecommerce (Internet Banking, Mobile Banking and ATMs) – online or web 

commerce is important in many industries and in many geographical locations. It is 

fundamental that all channels and systems are integrated and well-articulated, to 

provide the best customer experience; 

b) Service Desk – either physical or remote, the service desk and both customer and 

support services must have all the information regarding all the activities and 

transactions made by the customer, in order to provide the best and most effective 

assistance; 

 Invoicing – this activity is generally associated to the end of the delivery cycle, where 

billing documents are presented to the customer. It can be frequently included in the 

ERP; 

 Supply Chain Management (SCM) - represents the flow of goods management, 

including the movement and storage of materials. In the financial industry, the SCM is 

not a primary activity, mainly because this business sector is focused on services 

delivery and not in materials delivery. In other industries it can be one of the most 

important aspects and it can be also included in ERP; 
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a) Suppliers Management – this activity allows an effective management of suppliers, 

purchase orders and evaluations. It is also frequently included in the ERP; 

b) Logistics and stocks – included as a subcategory in SCM, stock management and 

logistics is not of distinctive relevance in the financial industry. Some industries with 

very complex logistics requirements have specific and specialized IS to support their 

activities. 

 

2.1.2.4. Risk Management: 

This is a function with a very important role in the financial industry, mainly due to external 

regulatory requirements such as compliance obligations. Every industry has some kind of 

compliance and risk management needs (ex: the need to maintain fiscal reporting information 

for long periods of time, in order to be used in auditing activities. Specific information systems 

exist to allow an effective management and mitigation of internal and external risks. Some 

industries like banking and insurance must invest significant resources in the implementation of 

IS to address risk and compliance needs:  

 Compliance – this is another very important function in the financial industry. External 

regulators demand for procedures, documents and proof for the best practices and 

evidence that all the necessary procedures are well executed;  

 

2.1.2.5. Business Process Management (BPM) and Document Management (DM)  

Information Systems that implement good BPM and DM procedures are very important to 

increase information flow and the agility of decisions across all the organization. They can 

deliver information across local offices and headquarters in a very fast and effective way, as 

well as systematize procedures for compliance requirements.   
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2.1.2.6. Customer Relationship Management (CRM) – Customer Context: 

The function of customer management usually starts after the order is received and is then 

complemented after the delivery of products or services. Some of the main IS components that 

are included in this category are: 

 Customer knowledge – the IS that support the delivery of products or services to 

customers are very important to assure a good level of satisfaction and high quality of 

services. Traditionally, CRM systems intend to gather and manage complete customer 

knowledge and contact history; 

 Customer Service and Call Centre - includes call centre operations and customer 

support, to help customers solve their difficulties and to clarify doubts. The IS that 

support these activities must gather the entire customer context (contracted products, 

contact history, sales and claims registered), together with the solutions achieved and 

final results. These IS are very important to increase customer satisfaction levels and to 

avoid problems and customers loss; 

 Customer Satisfaction and Evaluation – this is typically a sub-system directed to collect 

and manage customer surveys and their satisfaction index, as well as suggestions and 

claims; 

 Complaints – together with customer satisfaction management, the claims 

management systems will provide channels for customers to communicate their 

problems, in order for organizations to improve their products and services quality and 

also improve customer retention. 

 

2.1.2.7. Business Intelligence (BI) & Strategic Planning: 

Included in the group of the most important systems for organizations, the BI framework and 

systems are typically integrated in the EIS and DSS categories. They collect data from several 

internal systems and produce relevant information to managers and executives, in order to 

support decisions and strategy. Additionally, organizations can have systems to help scenarios 
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of test, simulation and evaluation for diverse contexts, so they can prepare and define a good 

and well supported strategy:  

 Reporting – the term “reporting” is associated to documents that provide resumed 

information on the evolution of indicators and budget achievement, versus the initial 

objectives, to analyse progress and gaps, allowing decision support whenever needed. 

The information presented in reports is obtained from the several internal IS and 

processes, developed and performed according to the business needs;  

 Analytics – the IS that support the analytical procedures are used by technical 

departments in organizations that process the data to discover meaningful patterns that 

are communicated for business decision making. It is a competence that uses IS 

integrated in the concept of BI;  

 Dashboards – this is a specific and graphical format to present relevant information and 

Key Performance Indicators (KPIs) to business decision makers in organizations, allowing 

a very fast understanding of the most important information. It is also integrated in the 

BI concept and frameworks. 

 

The IS are designed to address the primary activities and processes related to the business flow 

and the organization’s internal support activities, as described in Figure 7. Usually, the IS are 

connected by interfaces and together they ensure the entire business and information flow, 

contributing to the firm value chain.  
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Figure 7: Industry Value Chain, adapted from (Laudon and Laudon 2011). 

 

2.1.3. IS Architectures 

Construction and definition of IS architecture is a complex task that incorporates different 

levels of conceptualization. It involves having technical knowledge, understanding the 

organizations functioning and the ability to design solutions that meet business needs and 

accommodate technical and budgetary constraints. 

The Processes Architecture (PA) defines and describes the business processes and objectives 

necessary to implement the strategy of the organization. Figure 8 presents a sample for a 

possible definition of the Processes Architecture (PA). 
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Figure 8: Processes Architecture, adapted from (Barros 2007). 

 

Information Architecture (IA) represents the description of the information structure that an 

organization needs to have in order to develop the business processes. For this, Santos (2012) 

defines, in abstract, the information required for business independently of systems, 

technologies and business processes. Typically, the information definition is structured and 

based on informational entities. 
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The Applications Architecture (AA) essentially consists in modeling applications necessary to 

support the business processes and information requirements. It does not have the level of 

abstraction of both the Processes Architecture (PA) and the Information Architecture (IA). Its 

main purpose is to automate the business processes needs by making use of informational 

entities necessary for its operation. The relationship between business processes and 

information can advantageously be explained using the resulting CRUD matrices, defining the 

applications necessary to ensure the desired relationships between business processes and the 

informational entities. 

Zachman saw similarities between the construction of buildings and airplanes, and the 

information systems used by an enterprise. These industries manage the design, construction 

and maintenance of complex products by considering the needs of different people. For 

airplane manufacture, the owner uses the high-level work breakdown structure of the plane to 

determine requirements. For information systems, the owner uses a model of the business to 

determine the enterprise needs (Finkelstein 2011).  

 

Figure 9: “Zachman framework - Broad enterprise engineering implementation sequence”,  
p.146. from (Finkelstein 2011). 
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Zachman proposed a framework for modelling enterprise architectures that has gained 

increasing interest from researchers.  The framework consists of a formal and structured way of 

defining an organization. The model, illustrated in Figure 10, uses a classification of a two-

dimensional matrix with six questions (What, How, Where, Who, When, and Why) crossed with 

the different viewpoints of stakeholders (Manager, Owner, Architect, Builder, Developer and 

User). It is often used in projects of systems architecture and technology analysis at the 

organizational level (Finkelstein 2011). 

 

 

Figure 10: “The Zachman Framework for Enterprise Architecture. The Enterprise Ontology”,  
from (Finkelstein 2011). 

 

As stated by Finkelstein (2011), the adoption of the Zachman framework helps to manage 

internal controls by using an Enterprise Architecture (EA) approach.  
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2.1.4. Information Systems Components and Management 

Information has always been important for decision making and, indeed, for any act of 

managing an organization. However, nowadays the amount of information available (offline 

and online) has been growing exponentially, creating a need for mechanisms that allow a good 

organization, treatment and more detailed analysis of this same information. These 

mechanisms are generically called IS (Rainer and Cegielski 2010). 

There are several definitions for IS, however, it is important to understand the reality of 

organizations in order to clearly assume a single definition as the correct one. IS are composed 

of various components like computers, people and processes, which allow to produce, collect 

and store data, thus providing information that is essential for the vast majority of decision 

making activities, especially when managing an organization. With this in mind, an Information 

System encompasses several elements (Maier and Hädrich 2005, Chen, Mocker et al. 2010):  

 Hardware: all computer equipment that capture, process and store data;   

 Software: a set of computer programs that allow data processing and transformation as 

well as the operation of the equipment, such as a computer;  

 Organization: also can (and should) be considered as a component of the information 

system as it is a key factor; it is the way people and the processes are organized for the 

collection, processing and storage of information;  

 Persons: part of IS are the human resources that are geared to everything that has to do 

with the information (collection, processing and use), within the organization, i.e. all 

employees;  

 Output: this is the final product after phases of collection, processing and storage of 

data, i.e. information is organized in a logical, useful and accessible way for easy 

retrieval by the organization. 

 

Learning to make the most of the available funds is considered a sign of efficient management, 

especially when it is combined with a proper alignment between the IS and the organizational 

strategy (Chen, Mocker et al. 2010). The IS Management concerns the management of 
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information and all the resources involved in the planning, development and operation of IS. 

The management of an Information System is currently a challenge, since the information is 

present in all the reality of the organization (Kim and Kankanhalli 2009). 

Conceptually, we can characterize the IS Management through three main activities (Stair and 

Reynolds 2011):  

1) Information Systems Planning (ISP);  

2) Information Systems Development  (ISD); 

3) Information Systems Exploration (ISE).  

 

These same activities should be undertaken by the logical sequence shown because they are 

significantly related and interdependent. Generally speaking, we can say that the ISP concerns 

of idealization and planning of an IS, the ISD refers to the development of IS own activities, and 

the ISE covers the activities of final use of IS activities. This process is not only continuous but 

also cyclic, with mutually supportive activities for each generation of the system, to be able to 

adapt to the needs of the organization over time (Stair and Reynolds 2011). 

 

2.1.4.1. Software Quality and Productivity 

An important concept for software development and related to productivity is the Software 

Factory. It aims to support a collaborative software development environment, with developers 

working in different geographical places and with different technologies, in the same global 

project (Fagerholm, Oza et al. 2013). The main purpose of a software factory is to provide 

agility, flexibility and eventually a reduction on the global costs of the project, using capacity of 

developers that can be available in any geography and at a lower cost. The model supports 

quality assurance procedures to monitor and control the final outcome. Two of the main 

limitations however are the communication barrier, as well as the different time zones, forcing 

to implement specific measures in order to mitigate them. Another barrier is the knowledge 

regarding the business processes and its specific language, motivating several misalignments in 

the delivered information systems. 
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Some of the best practices related to software development and quality assurance are the 

ISO9001, the Capability Maturity Model (CMM) and the Total Quality Management (TQM). As 

the result of several efforts towards constant improvements in software quality, an integrated 

model with the simultaneous adoption of the three referred best practices is available (Lee and 

Chang 2006) 

 

Figure 11: Integrated framework for the software development process.  

Adapted from (Lee and Chang 2006). 
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2.1.5. Innovation and Trends 

The current decade will be defined by the so called “3rd platform”. Many are the innovations 

that will bring disruption in the organizations business processes, in the way people and 

organizations relate and consequently, in investments (Ogewell, Gens et al. 2014, 

Preimesberger 2014). Some of the trends associated with this 3rd platform are: 

 Mobile; 

 Cloud; 

 Big Data; 

 Social; 

 Internet of things; 

 Natural Language. 

 

Industry analysts refer that these new trends “are driving manufacturers to rethink the way 

they design and deliver their products and services. These big trends in turn are driving a series 

of corresponding demands on the software developers who serve those manufacturers” 

(Ogewell, Gens et al. 2014).  

“What that means for software developers is that, we'll see every major player make big 

investments to scale up cloud, mobile, and big data capabilities, and fiercely battle for the 

hearts and minds of the developers who will create the solutions driving the next two decades of 

IT spending", said Gens (2014). 

Ogewell (2014) says the market drivers for the “Third Platform” are based in the huge growth 

of cloud based offerings, mobility with business applications and big data. Additionally, the 

author also states that those trends have led to the most dynamic development environment 

for software developers since the launch of the internet.  

The evolution of the three platforms can be observed in the following Figure 12. 
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Figure 12: The “3rd Platform”, from (Preimesberger 2014). 

 

The major and traditional software vendors like Oracle, IBM and Microsoft are investing and 

focusing on these new models to support growth and positioning in the future competition 

space, promoting Cloud based offerings like PaaS (Platform as a Service), IaaS (Infrastructure as 

a Service) and SaaS (Software as a Service) since mid-2012 (Fauscette, Hilwa et al. 2014). 

According to the Yankee Group, Mobile plays a key role in IBM’s cloud revamp and mobile 

security is also a top issue, motivating huge amounts of money and investments (Marsh 2014). 
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The named “Systems of Engagement” are another important trend that will motivate significant 

efforts and some say that they will be the “Future of Enterprise IT” (Moore 2011). Customer 

prediction needs and price calculation based on geographical location or personal information 

available in the social networks are a strategic differentiator and a clear path to future 

anticipation of customer expectations. 

 

2.2. Information Systems and Technology Strategy  

IS and IT strategy is similar to business strategy except that the focus is specifically on the 

technology, the processes it supports and the people using it to collect information and take 

business decisions. From the performed literature review, it was possible to identify several 

components specific to strategy, from an IT management perspective:   

 Involves managing resources of hardware and software of the organization and enables 

organizations to sustain planned change in direction and future resources (King 1978, 

Henderson and Venkatraman 1991, Broadbent 1993, Gadiesh 2001); 

 Defines how IT is used to facilitate electronic communication to support business 

requirements and processes (Henderson and Venkatraman 1991, Broadbent 1993, 

Gadiesh 2001); 

 Defines internal and external relationships of business in order to structure the link 

between businesses and the sellers (Henderson and Venkatraman 1991); 

 Includes management of IT human resources to ensure that they are in line with the 

company's IT strategy (Henderson and Venkatraman 1991); 

 Defines the data  management  including data collection, storage and 

presentation  (Broadbent 1993); 

 Acts as a strategic business tool that reflects the relationship between business strategy 

and IS/IT strategy, inferring that the second one is mainly a business tool (Haeckel 1993, 

Simons 1998). 

 



Page 38 of 243 

According to Gartlan and Shanks (2007), an IT strategy is a strategic business tool used to 

structure a way forward and involve the use and management of IT resources, business / IT 

relationships and the organization of internal and external information flow and storage.  

An important consideration in investment decisions is the potential value of a global 

Information Technology (IT) to solve a business need (Scheepers 2008). There are several 

difficulties when defining and deciding priority investments. Frequently, business managers 

have a different opinion than CIOs concerning information systems investments and value. 

Some business managers claim that technologies should be seen as a cost and that their usage 

should be as insignificant as possible. Others say that technologies are strategic to business 

development, to optimize delivery costs and create new opportunities. Despite the existence of 

some dissonant voices, there’s a large consensus on the importance of technology and IS for 

current business models (Ramirez, Melville et al. 2010). Additionally, managers should consider 

investment in IT and process redesign as a means for improving firm performance. 

According to Moura and Bartolini (2008), the contribution of IT to business value creation is a 

hotly debated topic. IT is expected to bring value to the business, as is attested by the 

introduction of Control Objectives for Information and Related Technologies (Meadows 2007) 

and SOX Act compliance requirements. To meet such expectations, IT management 

methodologies, tools and processes have had to evolve in maturity. Evolution has been made 

possible with the IT Service Management (ITSM) practices recommended by the process-

oriented Information Technology Infrastructure Library (ITIL) framework (ITIL 2007, ITIL 2008).  

ITIL is said to be the “most widely adopted approach for IT Service Management in the world. It 

provides a practical, no-nonsense framework for identifying, planning, delivering and 

supporting IT services to the business” (ITIL 2014). Furthermore, “ITIL advocates that IT services 

must be aligned to the needs of the business and underpin the core business processes. It 

provides guidance to organizations on how to use IT as a tool to facilitate business change, 

transformation and growth” (ITIL 2014).  

ITILs’ main mission is to manage the processes of integrating technology in organizations, 

systematically and professionally, based on the definition of processes and suggestion of 

models. ITIL seeks to increase efficiency and reduce costs with regards to the management of IT 

/IS. ITIL is very useful for defining management criteria and service levels based on processes 
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and the technologies that support it. However, it does not effectively solve difficulties with 

decisions concerning investment priorities and requires that organizations ensure a good 

definition of processes and which objectives to achieve with the introduction of ITIL.  

Other IT management frameworks have been developed on the basis of ITIL by HP, IBM and 

Microsoft, among others, traditionally related to innovation. 

The Control Objectives for Information and related Technology (COBIT) 5 framework is an 

alternative tool at the disposal of IS managers which claims to be “the only business framework 

for the governance and management of enterprise IT” (COBIT 2007, ISACA 2014). Figure 13 

illustrates the COBIT content diagram. 

 

Figure 13: COBIT Content Diagram, p.7, from (COBIT 2007). 
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COBIT 5 proposes the definition of thirty six management (31) and governance (5) processes for 

IT/IS, organized in five different areas. To each one of the processes there will be attributed a 

maturity value between 0 and 5, similar to that applied in Capability Maturity Model 

Integration (CMMI). 

COBIT allows for an effective management of technological resources ensuring the best 

management practices, and presenting a constant concern with business support. COBIT has 

strong control, management and technology-based risk mitigation components, but only 

approaches its high-level general definition, not descending to technical detail which impedes 

its stand-alone usage and obliges the adoption of other methodologies and best practices.  

Figure 14 displays interrelationships of COBIT components. 

 

 

Figure 14: Interrelationships of CobiT Components, p.8, from (COBIT 2007). 
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According to (ISACA 2014) the use of COBIT has significant benefits for both large and small 

organizations. Examples of these benefits are the following:  

 Maintain high-quality information to support business decisions. 

 Achieve strategic goals and realize business benefits through the effective and 

innovative use of IT. 

 Achieve operational excellence through reliable, efficient application of technology. 

 Maintain IT-related risk at an acceptable level. 

 Optimize the cost of IT services and technology. 

 Support compliance with relevant laws, regulations, contractual agreements and 

policies. 

 

The definition of the IT goals and the enterprise architecture is a complex task with several 

activities needed to be performed in order for it to be in accordance with COBIT’s vision Figure 

15.  

 

Figure 15: Defining IT Goals and Enterprise Architecture for IT, p.11, from (COBIT 2007) 
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Moura and Bartolini (2008) also state that IT outsourcing is an international trend. The entire IT 

function of a client – including support for its strategic business processes – may be outsourced 

to one or more providers. A core ITIL  instrument for managing IT outsourcing contracts is the 

Service Level Agreement (SLA), whereby certain promises are made to clients about the quality 

or performance objectives of the service provided and how the provider is to be compensated / 

penalized (ITIL 2007, ITIL 2008). 

The ITIL framework considers the service and support to users in organizations and Figure 16 

displays the IT Service Management Pyramid. 

 

 

Figure 16: IT Service Management Pyramid, from (COBIT 2007). 
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Information Systems managers also have to adopt architectures to better support business 

needs, such as the Service Oriented Architecture (SOA). According to Jormakka and Lucenius 

(2009), SOA is considered one of the ways to design and integrate information services in 

enterprises. SOA is usually based on Web Services and in the concept of distributed 

computation, but SOA is not just technology; it is more of a philosophy. One of the central ideas 

in SOA is its flexibility to changes in business like reorganization, changes in the way business is 

carried out, or changes among the business partners. Organizational business processes are 

realized as SOA Business Processes or high level services, some for end users inside the 

organization, and some to be used in a standardized way by business partners. Examples of 

business processes are ordering and invoicing. The business processes invoke technical services, 

which may access the organization’s ERP or CRM systems and databases. Implementation 

aspects, such as protocols or data access technologies, are hidden from the business processes. 

The business processes may be further orchestrated in order to provide more intelligent, 

automated business flows. 

According to the European Commission in its 2010 report regarding digital competitiveness, 

mobile internet and mobile applications and systems are replacing the traditional solutions 

based in desktops and landlines (European_Commission 2010). This reality has a direct impact 

on business support solutions and their evolution over the next decade. 

 

2.2.1. Information Technologies Governance and Corporate Portfolio Management 

According to Gartner’s’ IT Glossary, the term “IT Governance” refers to the processes that 

control the use of IT within an organization in order for these technologies to represent 

effective and efficient work tools, thus enabling an organization to achieve its pre-determined 

goals (Gartner 2013). Also, IT Demand Governance (ITDG) is “the process by which 

organizations ensure the effective evaluation, selection, prioritization, and funding of competing 

IT investments; oversee their implementation; and extract (measurable) business benefits”.  

Despite the simplistic definition of the term, authors such as Marrone and Hoffman (2010) or 

Van Grembergen and Haes (2003) state that the high levels of IT Governance acceptance at firm 

level are mainly due to the fact that organizations see it as a valid and trustworthy control 

framework that facilitates the assurance of alignment between business and IT. IT Governance 
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can adopt three primary modes, namely: centralized, decentralized or federal (Sambamurthy 

and Zmud 2010). Other examples of IT Governance guides and frameworks are the following: 

 AS8015-2005, the Australian Standard for Corporate Governance of Information and 

Communication Technology;  

 ISO/IEC 38500:2008 Corporate governance of information technology (very closely 

based on AS8015-2005) provides a framework for effective governance of IT to assist 

those at the highest level of organizations to understand and fulfil their legal, 

regulatory, and ethical obligations in respect to their organizations’ use of IT;  

 COBIT is regarded as the world’s leading IT governance and control framework.  

 

Other definitions of IT governance suggest that the board and executive management must act 

together with the IT management to define the global strategies (business and technology) and 

to control their implementation. Additionally, they consider the need for decisions regarding 

selection and use of strategic alliances or joint ventures to obtain key IT competencies, similar 

to business governance, which involves make- vs –buy choices in business strategy. Usually, IT 

governance is integrated with KPI’s and provides information that is presented in Balanced 

Scorecards – BSC for decision support (Simonsson and Johnson 2006).  

In the literature related to the definition of IT governance, “Strategic”, Monitoring”, “Goal” and 

“People” was most frequently used. In comparison, the literature related to COBIT emphasized 

the terms “process” and “technology”, while providing less relevance to the terms “goal” and 

“people”.  

The definitions of IT and IS are sometimes overlapped in literature, as well as the definition of 

IT governance may overlap the IS dimension. As analysed and stated by Simonsson (2006), 

results agree with the fact that COBIT is an IT governance framework aiming at control and 

monitoring of the IT processes within an organization. COBIT may serve as a starting point for 

development of a complete assessment method for IT governance, but supplementary support 

is needed if IT governance is considered more embracing and intends to integrate the “people” 

dimension”. 
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Based on the research and the information collected, the Corporate Portfolio Management 

(CPM) discipline was mentioned by CIOs as one of the main concerns, helping them to identify 

and better manage discretionary investments. The CPM discipline is based on data-driven 

decision and only works when organizational behaviour and process are aligned. It is somewhat 

similar to the CMMI best practices that are based on measurements and data collected in 

several process inspection points, allowing for an increase of the maturity level of the 

organization regarding processes management and decision taking. CPM enables a company to 

optimize its portfolio across the many investment opportunities available to it. It may provide 

organizations with a continuous and rigorous data-driven capability for the evaluation, 

prioritization, selection, and monitoring of individual investment opportunities. It also allows 

these individual decisions to be aggregated into an organizational portfolio that can create 

competition for finite resources among the investment opportunities, and leads to optimization 

of the organization’s portfolio across strategic, financial, and risk objectives. However, it does 

not solve completely the alignment problems (Sanwal 2007). 

  

2.2.2. Information Systems Strategic Planning (ISSP) 

The Information Systems Strategic Planning (ISSP) is explicitly defined as "the process of 

identifying a portfolio of IT applications in helping an organization to execute its business plans 

and achieve their business goals" (Lederer and Sethi 1988).  

The main objective of IS in the organization is to ensure the flow of data and provide the 

essential means of support for information flow. The IS supports in an integrated manner, the 

processing of data entry and recording, the creation of information, the creation and 

dissemination of reports and analysis of business data as well as the needs of data output to 

power other systems. The IS consist of several subsystems, responsible for subgroups of 

information needs and operation within the organization, who possess their own data flow and 

support a specific flow of information. In recent years, IS have in fact exceeded the usual role of 

support activity to the organization's business, gradually taking on an increasingly strategic role 

(Lu and Ramamurthy 2011).  

Organizations face a pace of development and competitive aggressiveness that has never 

before been found. This requires a very high momentum at all levels, to be just as effective is 
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no longer enough; organizations must be efficient and generate new business. The 

development and modernization of the organization thus becomes critical and should result in 

increasingly optimized solutions to improve internal business processes and also by the 

constant creation of new products and services, be able to leverage or enhance a cycle of 

innovation that is necessary in organizations. This speed of adjustment to the new realities of 

the business, based on the existence of a strong support of the IS is able to equip the 

organization with a functional infrastructure able to give space to new business challenges 

(Chen, Mocker et al. 2010).  

The advantages that the IS provide to organizations goes beyond the efficiencies in business 

processes, enabling the development of new products, services and distribution channels. 

Above all, the IS represent a fundamental part of the production engines in organizations and 

are not an accessory. The role of IS within an organization can be divided into three distinct 

areas within the business structure (Bartlett and Ghoshal 2013):  

a) Support strategies for competitive advantage;  

b) Support for decision making and; 

c) Support to the operations and processes. Currently, most managers understand 

the strategic implications of information-based economy, recognizing that the 

speed, flexibility and a constant renewal are a key to the success of 

organizations. 

 

This way, the three roles of IS within organizations are centered in: the innovation and 

transformation of offerings, in order to support the strategy and create competitive advantage; 

the decision making processes by providing relevant information and knowledge to executives; 

and in the operations support where the “shadow IT” usually takes a huge part of the 

investment capacity, only to maintain the regular operations functioning. 

The notion of organizational strategy arises from the need of managers to have the ability of 

adapting to the effects of market forces external to the organization, while efficiently managing 

internal activities of the organization. The planning is assumed as an extremely important task 

to respond to the challenges posed to the daily activities of organizations. Knowing how to use 
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the tools of planning consistently and adjusting them to the reality of the organization and its 

needs is an extremely important competitive advantage (Powell, Lovallo et al. 2011). 

The link between technology and the strategy of the organization must meet certain criteria, 

with the overriding principle that the connection works both ways. The technology identifies 

opportunities and pressures for the strategy of the organization as the organization's strategy 

establishes technological objectives to support it (Tidd, Bessant et al. 2011). We split the 

activity of strategic planning into two stages (Steiner 2010): the first phase, in which they 

identify the goals of the organization, and the second phase when it comes to the design of 

specific systems targeted for guiding the organization's activities due to the goals. This way, we 

can identify the two main components of organizational strategy, ideas and objectives, and the 

methods of achieving these goals. 

Like strategic planning, the planning of IS encompasses the definition of strategies, objectives 

and tactics to follow, such as specifying the form and procedures to implement and control 

what was initially planned. In ISSP, there should be well defined objectives and development 

priorities of IS. This development plan should name the projects planned to be undertaken in 

the future, the goals and priorities of each project, the resources required and the limitations 

and restrictions that are expected. Planning should be as specific as possible in order to allow 

an easy understanding and control of each activity, and should also be flexible to allow 

adjustment of the functionalities and priorities where strictly necessary (Ward and Peppard 

2007). 

The need for organizations to envisage their future IS pragmatically, not only by trying to 

anticipate the evolution of technology, but also the dynamics of the market where the 

organization operates legitimizes the existence of an ISSP. When planning the IS, an 

organization rationalize investments and sets priorities for IT investment, which allow to 

maintain greater competitiveness. The adoption of an appropriate ISSP prevents, mainly in 

large and complex organizations where financial resources available for investment are more 

abundant, the multiplying of completely different and uncoordinated IS, adopted only 

according to the needs of each group of interests in the organization (Cuenca, Ortiz et al. 2010). 

The ISSP cannot be considered as a single activity since it is an extremely complex process that 

is set within the organization. Management has, on the one hand, a major role in the 
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organization strategy, and on the other hand, the role of responding to the needs of IT. In an 

ideal system, the ISSP should be fully integrated with the strategic planning of the organization, 

which must be designed and developed based on the goals and strategies of the business. 

Determining which new systems to be implemented should be seen as an essential component 

of the planning process of the organization, since they need to develop an ISSP that 

incorporates its strategic systems and that supports the business plan (Chen, Mocker et al. 

2010). 

 

2.3. Alignment and investments impact the Return on Investment (ROI) 

Strategic Alignment was originally defined as something related to the inherently dynamic fit 

between external and internal areas such as product/market strategy, management structures, 

business processes and IT (Henderson and Venkatraman 1991, Ciborra 1997). 

Alignment may enable a firm to optimize IS investments and to achieve harmony with the 

business strategies and plans. This, in turn, usually leads to increased profitability and 

competitive advantage (Henderson, Venkatraman et al. 1996). In addition, we also consider 

that alignment can be a strategic key point to achieve a higher business return on investment 

(Tam 1998, Byrd and Lewis 2006, Scheepers 2008).  

Alignment can be viewed as the result from applying IT when the business needs and the way it 

needs them, in order to achieve the strategic goals (Luftman and Lewis 1993). It cannot be 

supported in a single or isolated action, because it’s not sustained (Luftman 2000).  

Also important is training and education of IT professionals with the much needed business and 

leadership skills that allow achieving strategic alignment (Klenke 1993).  

Alignment can be also a permanent synchronization between the infrastructure of information 

and the objectives of the strategy (Prahalad and Krishnan 2002). Thus, if viewed as a continuous 

process, adaptation and change are crucial issues that deserve particular attention. 

In this perspective, the concept of alignment assumes the business strategies of the 

organization and proposes relevant and appropriate Information Technology and Systems. This 

approach seeks to establish a diverse plan for systems and applications (Lederer 1991), with the 
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aim of supporting current and future business strategies. It is usually argued that firms are not 

competitive or not successful in their business if the IT and IS strategies are not aligned (Avison, 

Jones et al. 2004). 

There are different perspectives on the definition of alignment. Broadbent and Weill (1993) 

refers to aligning business and IT strategy as "the extent to which business strategies have 

enabled, supported and encouraged through “information strategies”. King and Teo (1996) 

define alignment as the "coordination between the business and planning functions of IS 

activities". Luftman, Papp and Brier (1999) argue that "alignment focus on the activities that 

management performs to achieve goals for the organization". A general theme that emerges is 

that the alignment is synonymous of combination and simultaneous mutual goals between 

business and IT.  

Reich and Benbasat (1996) suggest that there are two dimensions to business-IS alignment, the 

intellectual and the social dimension. They argue that intellectual alignment is achieved when a 

high-quality set of interrelated business and IS plans exist and that social alignment occurs 

when the IS and business executives understand each other’s mission, objectives and plans.   

Several studies identify that the Chief Executive Officer (CEO) must participate in the strategy 

definition (Kearns 2003) and the Chief Information Officer (CIO) must have a more strategic role 

(Li 1997), or stating that the CEO and CIO must have closer ties (Li 1997) and both must work 

together in order to become the  company strategists (Smaczny 2001).  

  

2.4. Related Methods to Improve Alignment between Business and 

Information Systems 

As a direct result of the state of the art review inherent to the present project, there were 

several studies that approached the intellectual dimension of business-IS alignment, giving this 

topic a dominant position within the analysed literature. One of the key factors for successful 

strategic IS planning and implementation is the close alignment between business and IS 

(Lederer and Sethi 1988, King and Sabherwal 1992).  

In the late 1980’s (Lederer and Sethi 1988) proposed the Information Systems Strategic 

Planning (ISSP) model, based on a Top-Down approach. Examples of ISSP methods are the "six 
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stages', the methodology presented by Kovacevic and Majluf (1993), IBM's Business Systems 

Planning (Lederer 1992) and Andersen Consulting's Method / 1 (Lederer and Hannu 1996). The 

literature on alignment was synthesized as a theory of ISSP, describing a top-down process 

relating environmental issues as input and alignment as output (Lederer and Hannu 1996). The 

input is perceived and influenced by external environment (clients, suppliers, competitors, 

legislation, technology, etc.) internal (organizational culture, size, structure, objectives, 

management style, etc.), and by resource planning (the organization's business strategy and the 

time, effort, skills and experience of managers and consultants). The output is the production of 

a strategic plan for IS, followed by an implementation plan (i.e. the initiation and 

implementation of designed and recommended projects), and finally alignment. Alignment is, 

in this theory, the degree before which a planning process results in strategic IS. Thus, 

alignment seeks to achieve a balance between implemented projects and the organization's 

goals. 

The ISSP and IT alignment process associated with the overall business strategy of an 

organization is generally viewed as a top issue for the administration (Cash, McFarlan et al. 

1992, Hammer and Champy 1993, Lederer and Hannu 1996) and is dominated in the IT 

literature by a rational top-down approach (Henderson and Sifonis 1988, Yetton, Craig et al. 

1995). The method used in ISSP typically begins by clarifying the business strategy and ends 

with the definition of an appropriate IT project design plan to implement it (Lederer and Hannu 

1996). As a result of several “evolutionary” events, the 1990’s saw many works on the 

conceptual development and empirical examination of the intellectual dimension of alignment. 

Later, Zviran (2002) added the concept and description of Information Systems Strategic 

Planning Support System (ISSPSS), and tested it, collecting results and practical experience of its 

implementation. 

The SAM - Strategic Alignment Model views alignment as a dynamic fit between four 

domains— business strategy, IS strategy, organizational infrastructure and processes, and IS 

infrastructure and processes.  The strategic alignment between business and Information 

Systems is very important and is a continuous process, focused on change and on the need for 

adaptation (Henderson and Venkatraman 1991, Henderson and Venkatraman 1993). They 

defined two main characteristics in this process: 
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 A direct relation between financial results and the ability of managers to create a 

strategic adjustment of the management team and support services, positioning the 

organization in a leading and competitive position of their market with a specific 

product-market; 

 A dynamic strategic adjustment, aligning business objectives with information systems 

objectives. 

 

As an extension of the SAM model, the MacDonald’s Strategic Alignment Process Model 

highlights the supporting organizational and managerial processes that are required to achieve 

alignment (MacDonald 1991). A number of instruments have been developed to measure the 

intellectual dimension of alignment.  

The Luftman (2000) model added twelve components that defined the alignment between 

business and IT to the SAM model. The twelve components are categorized into four areas that 

contain themes such as business goals, distinctive competencies, business management, 

administrative structure, processes, skills, technology goals, systemic skills, IT management, IT 

architecture, processes and skills.  

Moura (2008) defined the BDIM (Business Driven Information Management) methodology, and 

in 2008, Singh and Woo (2009) introduced the 3g Framework for Business-IT alignment. They 

contributed to a multi-disciplinary perspective of business-IT alignment by advancing a goal-

oriented framework that bridges Management Information Systems, requirements engineering 

(RE), and strategic management literature. 
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2.4.1. Modelling Techniques, CRUD Table and Extensions 

The business process management (BPM) approaches (Trkman 2010) or the service oriented 

architectures (SOA) are important methodologies and techniques that all IS and IT managers 

must understand and apply every time they are necessary, but they don’t, however, provide a 

characterization of importance. 

The continuous cycle in the final stage of the CMMI improvement process and the COBIT 

Framework are very good practices that all CIOs should follow but they also don’t consider the 

importance characterization. 

The traditional models for IS analysis and management already consider, for example, the use 

of the CRUD Matrix (Veryard 1994, Moody 1998, Lunsford and Collins 2008) for characterizing 

business processes and their respective information entities. However, these same tables do 

not indicate which processes and which entities are more or less important to the company's 

business. They also do not indicate what system or subsystem must be implemented first, to 

have the greatest impact on business and on the organization's future.  

A sample of a CRUD Matrix is provided in  

Figure 17. The coloured squares represent clusters that are candidates to be supported by 

specific IS, each supporting a sub-set of processes and information entities. 

 

Legend: C = Create, R = Read, U = Update, D = Delete; 
Figure 17: CRUD Matrix Example, adapted from (Khoshnevis, Jamshidi et al. 2009). 
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There are some other works based on the CRUD Matrix that extend it with new dimensions like 

security (Lunsford and Collins 2008) or time (Sulaiman, Souza et al. 2006), but to our 

knowledge, none of the existent studies include the relative importance of information systems 

or its associated value. 

 

2.5. Related Studies and Research - Gaps in Alignment 

The majority of the empirical investigations focus on the relationship between the business 

strategy and the IS strategy domains and its impact on performance and organizational 

outcomes (Zviran 1990, Chan 2002, Kearns 2003). Overall, the results of these studies indicate 

that alignment is important to IS effectiveness and, to a small extent, firm performance. Table 4 

presents a sample of the works on this topic. 

IS and technology are having an increasingly important influence in a business environment 

that is increasingly more complex and uncertain. The IS/IT strategy is changing the structure of 

industries in the economy, changing the rules and enabling organizations to create competitive 

advantage over all aspects of the value chain. Keen (1991) claimed that IT has become an 

important aspect of business. It is potentially a key element in competitive positioning. The 

same author also predicted seven fundamental influences of IT in business processes including 

online imaging technology, changes in business relationships and location independence. 

Rockart, Earl and Ross (1996) added the concept of processes that recreate the influence of IT, 

stating that in 1996 more than 50% of capital invested in the United States was dedicated to 

computer technology. The nature of the influence and role of IT in organizations has also 

changed. Rockart (1988) argued that in the 1950's, Information Systems were mainly used for 

accounting purposes and group process. Subsequently, IS evolved into online database-centric 

systems that support business processes and finally to IT communication standards, moving 

from simple support and operational functions to a strategic organizational resource critical to 

business needs (Rockart 1988, Henderson and Venkatraman 1991). 

Chan determined the need for business managers and CEO involvement in strategy definition 

(to promote business and IS alignment) (Chan, Huff et al. 1997). Additionally, they used the 
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Strategic Orientation of Business Enterprises (STROBE) and strategic orientation of existing 

portfolio of IS applications (STROEPIS) techniques to define a score of alignment and used an 

email survey to the North American financial services companies to do a field study. The 

STROBE and STROEPIS instruments (questionnaires) were initially proposed by Venkatraman in 

1985 with six dimensions for analysis and later it was improved by Chan (1997) to consider 

eight dimensions (Figure 18). At the same time, Tan (2006) examined a shared understanding 

between businesses and IS executives using a cognitive approach. They employed the notion of 

shared cognition. 

 

Figure 18: STROBE and STROEPIS alignment model, based on Tan (2006). 

 

Researchers  have been arguing that despite the necessity for alignment, it is still unclear how 

to achieve and sustain this synchronicity between business and technology (Luftman and Papp 

1999, Salinesi 2007). A critical issue impeding alignment is the absence of a common 
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understanding between business strategies and IS worlds (Luftman 2000), which may be a 

consequence of discrepancies in the visualization of the organizational goals between those 

who define business strategies and IS engineers (Salinesi 2007). In general, if alignment is that 

easy and trivial, then it would not have been CIOs’ top concern for the last two decades nor 

would it have resulted in several technical and scientific publications. The non-trivialness of this 

topic provides the motivation for a closer examination of novel techniques that may 

incrementally contribute toward improving alignment between technologies and business 

strategies. 

Another author who focused his attention on the alignment issues was Sheepers (2008), whose 

work helped detailing those same issues and allowed for ways to improve IS investment 

decisions.  This author also stated that the overall business value potential should be taken into 

consideration during investment decision making.  

More recently, Barroero (2010), presented a case study about aligning IT service levels and 

business performance, SLM, SLA and CMMI. Malta & Sousa presented a study regarding 

Business-IT alignment based on Enterprise Architecture (EA) and the action research method 

(Malta 2010). Rebelo (2010) added a work on Business-IT alignment evidence gaps and 

suggested methods to minimize them. He also cited the Ciborra critique (Ciborra 1997) and 

commented about a reviewed concept of “Strategic Alignment”. 

Chan and  Reich (2007), in an extensive review of alignment research, classified business-IT 

alignment along four dimensions, namely strategic/intellectual, structural, social, and cultural. 

The remainder of this section presents a review of extant MIS research along these dimensions. 
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Figure 19: Dimensions of Alignment. 

 

The strategic/intellectual alignment dimension offers organizations an opportunity to enhance 

their competitive capability (Kangas 2003). Reich and Benbasat (1996) asserted intellectual 

alignment as the state in which a set of high-quality interrelated business and IS plans exist. 

This state emerges from internal consistencies and external validity between the outputs of 

business and IT planning. For business and IT planning outputs to be internally consistent, the IT 

mission, objectives and plans must be consistent with the stated business mission and 

objectives.  

For the business and IT planning to be externally valid, the external business and IT 

environments must be comprehensive and balanced (e.g., if new technology exists that could 

impact the business strategy, it must be included in the IT strategy) (Reich and Benbasat 2000). 

Chan (2002) refers to structural alignment as the degree of structural fit between IT and 

business. Factors influencing structural fit include IS decision making rights, reporting 

Alignment

Strategic / 
Intellectual

Cultural

Structural

Social



Page 57 of 243 

relationships, the centralization and/or decentralization of IS services and infrastructure (Brown 

1994), the deployment of IS personnel (Chan 2002), and the alignment of IT structures with 

competitive strategy (Tavakolian 1989).   

According to Brown and Magill (1994), firm specific factors such as corporate strategy, 

organizational structure and culture, role of CIO, satisfaction of CIO, utilization of technology, 

etc. are manifested differently in different organizations and these factors tend to variably 

influence centralized and decentralized structures. 

The social alignment dimension is the state in which IS and business executives understand, and 

are committed to the business and IS mission, objectives, and plans (Reich and Benbasat 2000). 

The authors examined factors derived from the political behaviour model, the resource 

dependency theory, and the social construction theory that either enable or inhibit alignment. 

In their proposed model, the authors found that shared domain knowledge between business 

and IT executives and successful IT history lead to increased communication between business 

and IS executives. The results from increased communication and structured IT planning 

ultimately leads to long-term business-IT alignment. Alternatively, short-term alignment was 

influenced mainly by the frequency of structured or unstructured communication. 

The cultural alignment dimension can be viewed through several lenses. Pyburn claimed that 

successful planning between business and IT is a precondition of cultural fit (Pyburn 1983). 

Chan maintained that a strong company culture is a precondition to the type of informal 

structure that fosters alignment (Chan 2002). Tallon (2003) emphasized the need for a mind-set 

that promotes shared networks and common IT procurement policies, as well as an across-the-

board willingness to give up incompatible best-of-breed systems. Business executives, 

alternatively, pointed out that cultural alignment pertains to inducing change in managerial 

behaviour and mentality (Sabherwal 2001), so much so that it is tantamount to building bridges 

between business and IT personnel by allowing both parties to converse in the same language 

(Van Der Zee 1999). Burn (1993) recommended two independent audit checks: (1) to review 

the alignment of organizational strategy and structure, and, (2) to review the alignment of IT 

strategy and structure. Together, these two audit checks represent an organizational ‘‘cultural’’ 

audit framework.  
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In Chan and Reich’s classification of goal alignment, we discerned that alignment research 

within MIS literature shares a propensity for aligning soft tiers (i.e., intellectual, social, and 

cultural dimensions) between business and IT. Nonetheless, several challenges confront 

practitioners in attaining business-IT alignment across soft tiers such as an implicit business 

strategy or a lack of formal documented plans. Without a clear agenda, managers are often left 

to muddle through turbulent, unpredictable times (Lederer and Sethi 1988). Other pragmatic 

issues confronting soft-tier alignment include weak CEO–CIO relationships (Feeny and Edwards 

1992), invisibility of IT staff, communication barriers, history of IT/business relationships, 

inherent attitudes of organization members to IT, limitation of shared domain knowledge and 

leadership (Earl 1989). 

It seems clear that business leaders should seek ways to achieve successful alignment between 

IT and business strategies. Aligning business and IS/IT strategy was considered a constant and 

major concern of business executives and it represents the need for a simultaneous work and 

strategy definition between CEO and CIO (Luftman 2000).  

There are several studies regarding the need for alignment between the Business Strategy and 

IS and Technology Strategy in companies, and some of them evidence gaps that justify the 

present relevance of this issue. 

 

2.5.1. Research on Business and Information Technology Strategies and Models  

This section presents the research made regarding the different business strategies and models 

and the principal IT strategies and models. 

There are several methodologies that focus their attention on supporting both management 

and decision making for business (BSC; BI; DSS), as for IS and Technology (CRUD; ITIL; COBIT; 

BPM; CMMI; W3C; SOA); 

An analysis of the main authors and works on the topics of Business Strategy and Information 

Technology Strategies is presented in Table 2: 

Author Year Model Issues addressed 

HP Luhn 1958 BI Business Intelligence System. 
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King 1978 BS Business Strategies and Models. 

Peter Keen 1978 DSS Decision Support Systems. 

Porter 1980 BS Business Strategies and Models. 

Kaplan & Norton 1992 BS & BSC Business Strategies and Models. BSC – Balanced Scorecards. 

Paulk, Weber et all 1993 CMM Capability Maturity Model v1.1  
(1987 – 1997, Carnegie Mellon University). 

Veryard R. 1994 IT: CRUD CRUD Table definition. Scoping and Clustering. 

Aouad G. 1996 IT: CRUD Modelling. Integrated Databases. 

Moody D. 1998 IT: CRUD Metrics for Evaluating Quality of Entity Relation (ER). 

Gadiesh & Gilbert 2001 IT: BPM BPM – Business Process Management. 

Team  2002 CMMI v1.1 Capability Maturity Model Integration v1.1  
(Carnegie Mellon University). 

Jarvis R. 2004 IT: CRUD MSDN Business Patterns. 

Thatcher et all 2006 IT: W3C W3C Compliance. 

COBIT 2007 IT: COBIT COBIT Methodology. 

ITIL 2007 IT: ITIL ITIL Methodology. 

Lunsford & Collins 2008 IT: CRUD CRUD Methodology. 

Jormakka & Lucenius 2009 IT: SOA SOA – Service Oriented Architecture. 

Table 2: Sample of Research on Business and IT Strategies and Models. 

 

As one can perceive by analysing Table 2, several have been the research activities aiming on 

studying business and IT strategies and models. From an historical perspective, it is possible to 

assume (Luhn 1958) as one of the first authors to publish concepts on the referred topics, and 

he did so by introducing the Business Intelligence concept and with this motivating several 

others to the importance of IS to business development. 

By the end of the seventies decade and beginning of the eighties, Keen and Morton (1978) and 

Keen (1980) introduced the Decision Support System, and King (1978) and Porter (1980) 

presented the first definitions of business strategies. Throughout the nineties decade, several 

authors worked and published several very interesting and important concepts, such as BSC 

and Performance Measurement (Kaplan and Norton 1996), the CMMI (Paulk, Weber et al. 

1994, Team 2002), the CRUD Matrix by Veryard (1994) that was updated by Lunsford (2008), 
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Aouad (1996), Moody (1998) and Jarvis (2014). Despite this initial set of significant efforts, it 

was only in the current century that concepts such as BPM (Gadiesh 2001), W3C Compliance 

(Thatcher, Rutter et al. 2006), COBIT (2007), ITIL (2007) and SOA (Jormakka 2009) were 

introduced and a truly revolutionary change occurred within organizations. 

 

2.5.2. Research on Conceptual Alignment and Models  

This section presents the research made regarding the conceptual alignment between IS, the 

business strategy and related models. 

There are several works and studies which identify problems with alignment between Business, 

IS and Technology and propose methodologies and tools to better support this alignment (ISSP; 

SAM; ISSPSS; BDIM; 3g Framework); 

The main literature review and some research studies regarding conceptual knowledge and 

models are resumed in Table 3: 

Author Year Model Issues addressed 

Lederer & Sethi 1988 ISSP Information Systems Strategic Planning. Top-Down. 

Henderson & Sifonis 1988 ISSP Top-Down. 

Henderson & 
Venkatraman 

1991 SAM The Strategic Alignment Model - SAM. Acknowledges 
influence of the involvement of top executives on the quality 
of strategic choice. 

Macdonald 1991 Extends SAM Takes into account both internal and external factors. 

Cash, McFarlan & 
McKenney 

1992 Extends ISSP Top Management involvement. 

Kovacevic & Majluf 1993 Extends ISSP Six-Stages. 

Lederer & Hannu 1996 Extends ISSP Anderson Consulting “Method/1”. 

Henderson & 
Venkatraman 

1999 Extends SAM Views alignment as a “process of continuous adaption and 
change.” 

Zviran 2002 ISSPSS Study Description of Information Systems Strategic Planning 
Support System (ISSPSS), and experience of implementation. 

Moura & Bartolini 2008 BDIM Methodology: Business Driven Information Management. 

Singh & Woo 2009 3g Framework Framework: Business-IT Alignment. 

Table 3: Sample of Research on Conceptual Alignment and Models. 
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As it can be observed in Table 3, the first important reference to alignment between business 

strategy and IS strategy was introduced in the late eighties by Lederer and Sethi (1988), with 

the proposal of ISSP. In the same year, Henderson and Sifonis (1988) added the Top-Down 

approach to the ISSP model. Three years later, Henderson and Venkatraman (1991) provided 

one of the major contributions introducing the SAM model. In the following decade, several 

other authors added improvements to the ISSP model, namely Macdonald (1991), Cash, 

McFarlan and McKenney (1992), Kovacevic and Majluf (1993), Lederer and Hannu (1996) and 

Zviran (2002). 

In the first decade of the current century, Moura and Bartolini (2008) proposed the BDIM 

methodology regarding the concept of business driven information management and Singh and 

Woo (2009) proposed the 3g Framework for Business-IT alignment. 

 

2.5.3. Research on Empirical Alignment and Studies   

This section presents the research made regarding several studies on empirical alignment 

between IS and business strategy. 

There are several studies regarding the need for alignment between Business Strategy, IS and 

Technology Strategy in companies, and some of them evidence gaps that justify the present 

relevance of this issue. 

The main literature review and some research studies regarding empirical knowledge are 

resumed in Table 4: 

Author Year Issues addressed 

Zviran 1990 Data provided a profile of IS objectives which corresponded with 
Organizational Objectives; IS Alignment. 

Tan 1995 
1997 

Variations in IT-strategy responsiveness were linked to firm strategic 
orientation. Powerful environmental forces. 

Chan, et all 1997 Links between realized business and IS strategy, alignment and performance. 
List of factors for alignment. 

Ciborra 1997 States SAM is inadequate and too slow. 
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Luftman P. & Brier 1999 Focused on alignment. 

Palmer & Markus 2000 The study uses a Basic Strategic Alignment model, where Business and IT 
strategies lead to alignment which leads to performance. 

Sabherwal & Chan 2001 Focused on creating alignment. Classification based on business strategy types. 

Smaczny, Tomas 2001 The SAM model no longer provides companies with the much needed answers 
and is too slow with its sequential development. Today’s CIO’s are increasingly 
becoming company strategists. 

Kearns & Lederer 2003 Model consists of six factors; two process constructs, four alignment 
constructs and two outcomes. Alignment has a recursive relationship with 
some of its outcomes. 

Bergeron & Rivard 2003 Ideal patterns of strategic alignment and business performance. Through a 
mail survey of 110 small firms. 

Rathnam 2004 Avoid misalignment. 

Tan & Gallupe 2006 Alignment. Cognitive approach of CIO’s. 

Gartlan & Shanks 2007 Chart with 10 alignment factors. 

Lunsford D. & Collins M. 2008 CRUD. 

Scheepers H;  
Scheepers R 

2008 Focused on alignment.  Support to investment decisions in IS. 

Barroero et all 2010 Aligning IT service levels and business performance. SLM, SLA and CMMI. 

Malta & Sousa 2010 Business-IT alignment based on Enterprise Architecture and action research 
method. 

Rebelo V. 2010 Business-IT alignment evidence gaps and suggested methods to minimize 
them. The Ciborra critique and a reviewed concept of “Strategic Alignment”. 

Table 4: Sample of Research on Empirical Alignment and Studies. 

  

From the information provided in Table 4, it can be observed that in the early nineties, Zviran 

(1990) published a study and data that revealed a profile of IS which corresponded with the 

organizational objectives and alignment. Later, in 1995 and 1997, Tan  published studies 

identifying variations in IT strategy responsiveness that were linked to firm strategy orientation 

and powerful environmental forces (Tan 1995, Tan 1997). In the same year, Chan (1997) 

published a study that identifies links between realized business and IS strategy, alignment and 

performance, with a list of factors for alignment. Also in 1997, Ciborra published a study that 

refers the SAM model from Henderson and Venkatraman is inadequate and too slow to be 

useful (Ciborra 1997). 
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In the late nineties, Luftman (1999) published a study focused on alignment. Palmer and 

Markus (2000) presented a study that proves the use of a Basic Strategic Alignment model, 

where business and IT strategies lead to alignment which leads to performance.  

In the first decade of the current century, Sabherwal and Chan (2001) published a study 

focused on creating alignment and used a classification based on business strategy types. 

Smaczny (2001) published a study referring that the SAM model no longer provides companies 

with much needed answers and is too slow. It also says that today’s CIOs are increasingly 

becoming company strategists. Kearns and Lederer (2003) published a study to evaluate a new 

model that consists of six factors; two process constructs, four alignment constructs ant two 

outcomes. Alignment has a recursive relationship with some of its outcomes. Bergeron and 

Bergeron et al. (2004) published a study based on a survey made to 110 small firms, identifying 

ideal patterns of strategic alignment and business performance. Rathnam, Johnsen and Wen 

(2004) presented a study to avoid misalignment. Tan and Gallupe (2006) presented a study 

focused on alignment and a possible cognitive approach for CIOs. Gartlan and Shanks (2007) 

published a study and a chart with 10 alignment factors. Lunsford and Collins (2008) published 

a study about the adoption and use of the CRUD matrix. Scheepers (2008) presented a study 

focused on alignment and its support to investment decisions in IS. Malta and Sousa (2009) 

presented a study about Business-IT alignment based on Enterprise Architecture and the action 

research method. 

In the current decade, Barroero (2010) presented a study related to aligning IT service levels 

and business performance, with references to SLM, SLA and CMMI. Rebelo (2010) presented a 

study about Business-IT alignment with evidence gaps and suggested methods to minimize 

them. He added the Ciborra critique and a reviewed concept of “Strategic Alignment”.  

 

2.6. Organizations Current Challenges  

With the current frantic changes in Societies, new opportunities and business models are being 

promoted by organizations, while old models are becoming obsolete. Hereupon, business 

innovations have also become a key point for the future success of the business and to 

maintain advantages against competitors and the competitive environment (Kaplan 1996, 

Porter 1996). 
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The rapid evolution of the Internet, the emergence of Web 2.0 and the “3rd Platform” have 

created new problems, new opportunities and new business models, which also implies new 

management models for IT and IS (Martins, Gonçalves et al. 2011). 

It is important to align the business needs and business processes of an enterprise. Both are in 

continuous improvement and there should be a good fit between the tasks of business 

processes and IS (Trkman 2010). 

In this chapter, we will introduce and characterize the key strategy and management 

components in an organization, as referred in Figure 20. 

 

Figure 20: Organizations key strategy and management components. 

 

According to Kearns (2003), information technology has long been promoted as a central tenet 

of process redesign, supporting business change and requirements, and continuing the call for 

IT investment in business process management. Additionally, the same author states that firms 

with higher levels of IT investment have been found to have a greater decentralization of the 

decision authority, use of self-managed teams, and cross functional units. These and other such 
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work practices leverage the informing and automating capabilities of technology to enable new 

forms and types of organizational structure, decision authority, human resource management 

and the like. 

Zhu addressed a study to the financial services industry collecting survey data from 612 firms 

across 10 countries. The results identified that “technology readiness emerges as the strongest 

factor for e-business value, while financial resources, global scope, and regulatory environment 

also significantly contribute to e-business value” (Zhu, Kraemer et al. 2004).  

 

2.6.1. Business Strategy and Models 

Through the accomplishment of the literature review inherent to the present research project, 

we were able to acknowledge the existence of several opinions towards the concept of 

business strategy: 

 Implies the mission statement or a clear vision for the organization with a consistent 

and simple objective (King 1978); 

 Gives a deliberate action plan (King 1978, Henderson and Venkatraman 1993, Kaplan 

and Norton 1996);  

 Can be used to allocate company resources, and decision sponsors can certify inline 

decisions with company focus (Henderson 1990, Henderson and Venkatraman 1991, 

Porter 1996); 

 Can be used as a tool to accelerate change and to point the future direction so change 

can be achieved (Henderson 1990); 

 Gives the ability to understand competitiveness with a systematic approach and the 

goal to attain competitive advantage. Organizations need to consider the internal and 

external environment so they can have a market research and position (Henderson and 

Venkatraman 1993); 

 Can be used as an analytical tool to predict future opportunities and risk (Henderson 

1990, Kaplan 1996, Porter 1996); 
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 Demands a strong commitment from managers from their definition to execution 

(Henderson 1990, Kaplan 1996); 

 Can be used as an internal tool for assessment that identifies strengths and weaknesses 

as part of the internal process of exploration during the definition of strategy (Porter 

1996); 

 It is a very rich channel of information that reduces uncertainty and ambiguity in the 

analysis and planning process (Broadbent 1993). 

 Should include results and key performance indicators to determine whether the 

strategy was successful (Kaplan 1996); 

 Should be tailored to enable organizations to be set up and maintain competitive 

advantage against competitors (Kaplan 1996, Porter 1996); 

 

Gartlan and Shanks (2007) uses the following definition of business strategy based on a 

summary of the definitions and characteristics mentioned above. A business strategy is an 

analytical management tool used to plan future business routes. It is associated with the 

internal and external environment of the business, the surrounding competition, the company 

vision and the allocation of company resources. Consequently, a business strategy always calls 

for a strong commitment in its formulation and implementation (Henderson and Venkatraman 

1993, Kaplan 1996, Gartlan 2007). 

In order to support strategy, organizations must define their internal organization accordingly 

and they must develop a very good definition of processes to maximize efficiency of operations. 

The internal organization is supported by departments and people with specific tasks and 

responsibilities, and together, they incorporate the organizational “value chain”. 

Porter defines this “value chain” as “Every business unit is a collection of discrete activities 

ranging from sales to accounting that allow it to compete. I call them value activities. It is at this 

level, not in the company as a whole, that the unit achieves competitive advantage. I group 

these activities in nine categories. Primary activities create the product or service, deliver and 

market it, and provide after-sale support. The categories of primary activities are inbound 
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logistics, operations, outbound logistics, marketing and sales, and service. Support activities 

provide the input and infrastructure that allow the primary activities to take place. The 

categories are company infrastructure, human resource management, technology development, 

and procurement. The value chain defines the two types of interrelationships that may create 

synergy. The first is a company’s ability to transfer skills or expertise among similar value chains. 

The second is the ability to share activities. Two business units, for example, can share the same 

sales force or logistics network”  (Porter 1987). 

 

2.6.1.1. Translate the Strategy 

One of the greatly recognized good practices to align the goals and the strategy in the 

organization context are the definition of shared goals and the BSC that allow an easy follow up 

on their evolution, thus providing relevant information for decision making activities performed 

by managers and executives. Despite the BSC concepts being introduced in 1992, it was only in 

1996 that Kaplan and Norton published the reference book introducing their principles and 

stating that organizations should be aligned to strategy (Kaplan and Norton 1996). In this 

publication, they define five key points regarding strategy definition and BSC adoption: 

 Mobilize Change Through Executive Leadership; 

 Translate the Strategy to Operational Terms; 

 Align the Organization to the Strategy; 

 Make (Motivate) Strategy Everyone’s Everyday Job; 

 Make (Govern) Strategy a Continual Process. 

 

Organizations are typically organized according to functional competences like finance, 

marketing, sales, purchasing and engineering. For each functional competence, people have 

specific culture, language, knowledge and background. This usually means that silos exist and 

become huge barriers to communication and to strategy implementation, because a different 

understanding or interpretation from the formulated strategy will motivate different actions 
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and efforts across departments and the organization functions. Figure 21 illustrates a BSC 

example from Mobil’s, with the specific functional KPI’s (Finkelstein 2011).  

The main goal for this KPI’s definition is to translate the global strategy from the organization in 

each specific function (department) objectives. This way, each department can collaborate with 

others in the strategy execution, regardless of the possible difference in interpretations or 

perspectives. 

 

Figure 21: Mobil’s Balanced scorecard example, from p.77 (Finkelstein 2011). 

  

Organizations that operate with focus on strategy can break the barrier of communication 

difficulties and silos, were executives replace the traditional reporting structures with the 

strategic agenda and themes with major importance. This way, they impose a consistent 

message and consistent set of priorities that can be used across diverse organizational units. 

All the business units and shared services become linked to the strategy through the common 

objectives and initiatives that support the global results achievement (Kaplan and Norton 

1996). 
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Kaplan and Norton described “the measurement linkages of cause-and-effect relationships in 

strategy maps show how intangible assets are transformed into tangible (financial) outcomes.” 

They also state that intangible assets have little standalone value, because it arises from being 

embedded in coherent and linked strategies (Kaplan and Norton 1996). Quantitative but non-

financial measures like scorecards for cycle time, market share, innovation, competences and 

satisfaction, allows the value-creating process to be measured and described, rather than 

inferred.  

 Information and knowledge provided by the Strategy Map and its corresponding BSC 

measurement program are very important and provide a tool do describe how shareholder 

value is created from intangible assets. Together, they constitute the measurement capacity 

and tools for managing and delivering critical information in organizations and in a knowledge-

based economy.  

Similar and previous to the application of any framework, when designing a scorecard, it is 

necessary to answer the question: What is the strategy? From this, it is illustrated in a strategy 

map; it clearly shows the dependent aspects in a strategy. Example of Mobil’s strategy map is 

shown as Figure 22. 

 

Figure 22: Mobil’s strategy map example, adapted from (Finkelstein 2011). 
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Figure 21 and Figure 22 illustrate the importance of the BSC definition based in the strategic 

dimension.  They were taken from the book by Finkelstein (2011) and refer to case studies 

published by Kaplan and Norton (1996).    

Kaplan and Norton also found that many companies that had achieved success with BSC had 

linked strategy to the budgeting process. A BSC “provided the yardstick for evaluating potential 

investments and initiatives ... Companies have discovered that they needed two kinds of 

budgets: a strategy budget and an operational budget” (Kaplan and Norton 1996). 

Olszak and Ziemba (2007) say that BI solutions are responsible for converting data into relevant 

information and knowledge. They also create a needed environment in organizations for 

strategic thinking and effective decision making, as illustrated in Figure 23. 

It can be assumed that BI may support decision making transversely in organizations, regardless 

of the internal hierarchies or organizational units. BI can be used to define strategic objectives 

and follow their realization or evolution. It also supports different comparative reports like 

historical results, profitability of specific offers, results and effectiveness of channels, as well as 

to carry out simulations and develop forecast for future results, based in existing information 

together with some assumptions.  

 

Figure 23: The role of BI systems in decision making, adapted from (Olszak and Ziemba 2007). 
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Figure 24 illustrates the existence of several Indicators (KPI's) for the different levels (infra-

structure, applications, processes and business) that are not usually correlated, but that have 

impact on each other.   

 

Figure 24: Relation between business processes and support applications. 

  

2.6.2. Management, Processes and Quality  

In an online environment, business management involves monitoring and controlling all forms 

of commercial transactions over the Internet and extranets, related technologies and 

communications services (Ray 2009). Several methods have been defined and implemented to 

address management needs and management control in key points of production, ranging from 

the marketing and sales cycle to the production, delivery and maintenance stages. 

Some of the best practices are based in a good definition of processes, both for management 

and for business delivery (products or services), so they can be enforced and monitored by KPIs 

(Cai, Liu et al. 2009). 

Those indicators are collected automatically and presented to management in graphical tools. 

These allow a permanent follow up of the evolution of KPIs (good or bad), so that management 
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can take up-to-date decisions to change what is bad and enforce what is good. According to 

(Kaplan and Norton 1996), the integration of several KPIs  in order to create the Balanced 

Scorecard management framework will reflect the existent balance between short and long-

term objectives, financial and non-financial measures, thus allowing for a definition of the 

strategic alignment between the business goals and the tactics used to achieve them (Tjader, 

May et al. 2014). Other methodologies and management processes, like Business Intelligence, 

are also common, as they’re based on real business and corporate information. 

The adoption of a BI solution that can extract, consolidate, and analyse sales and other data 

from internal systems, allows populating a data mart with data from points-of-sale and internal 

systems, and then pulls information from the data mart into a central series of executive 

dashboards, visible to authorized users throughout the organization. Decision-makers can 

quickly access a unified high-level view of KPIs such as sales, inventory, and margin levels or drill 

down to obtain more detail about specific transactions (Laudon and Laudon 2011). 

According to Barroero (2010), business managers model the business process that specifies and 

delivers the business service and its related business performance, with relevance to each 

business service stakeholder. Additionally, they argue that, in order to partner IT service 

management and business service management, IT management decisions and actions must 

consider the business customer’s priorities and impacts. Thus, they foster the need for models 

and methods able to correlate business customer process performance with IT service 

performance and management. Business processes should be aligned with delivery and 

management processes in order to optimize business performance.  

The key achievement of the analysis model is the link between business performance and IT 

performance, and a systematic approach that enables going from business value down to IT 

resources and IT management processes. This alignment could actually enable the continuous 

improvement cycle in the final stage of Capability Maturity Model Integration (CMMI) 

(Meadows 2007). In this way, management can make good decisions that have direct impact on 

the improvement of processes and on business results (Lee and Chang 2006). According to the 

same author, the CMMI provides an evolutionary scale of five maturity levels. These levels 

describe an evolutionary path from ad hoc, chaotic process to mature and disciplined. The five 

levels can be briefly described as: 
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 Level 1 – Initial: Processes are ad hoc, unpredictable, poorly controlled and reactive.  

The success of a project depends mainly on individual heroes, fire fighters.  

 Level 2 – Repeatable: Project management and commitment process are defined and 

disciplined. Previous successes can be repeated in a new project.   

 Level 3 – Defined: Standard organisational processes for project management and 

engineering are in place.  

 Level 4 – Managed: Process is measured and controlled quantitatively.  

 Level 5 – Optimised: Process capability is being continuously improved. 

 

Figure 25: CMMI v1.3 for services - Target profiles and equivalent staging,  
adapted from (Team 2010). 
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Figure 25 illustrates the CMMI v1.3 for services, where each shaded area in the capability level 

columns represents a target profile that is equivalent to a maturity level. 

According to Ramirez (2010), process redesign is one of many programs that can produce 

positive organizational change. Other programs used by firms include employee involvement, 

total quality management - TQM, lean manufacturing, six sigma, and business process 

management - BPM. 

TQM means that quality involves everyone and all activities in the company. Quality means 

conformance to requirements (meeting customer requirements). Management means that 

quality can and must be managed. TQM is an organisational management concept of the voice 

of the customer and is defined as the commitment of all employees to the continuous 

improvement of work processes with the purpose of satisfying internal and external customers 

(Lee and Chang 2006).  

 

Figure 26: TQM framework to information quality,  
from p.108.: (Lee and Chang 2006), modified from (Wang et al. 1995). 
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Despite an abundance of various reengineering concepts in recent years, business processes 

have emerged as the focal point of business reengineering (Scheer and Nüttgens 2000).  

The Architecture of Information Systems - ARIS can be used as a keystone for Business Process 

Reengineering and Business Process Management - BPM (Scheer and Nüttgens 2000). ARIS-

House of business engineering (HOBE) enhances the ARIS process architecture by addressing 

comprehensive business process management, not only from an organization, but also from an 

IT perspective (Figure 27). 

 

 

Figure 27 - The ‘ARIS-House of Business Engineering’ Architecture of Business Processes,  
adapted from (Scheer and Nüttgens 2000). 

 

As described in the present chapter, several frameworks exist to improve management control 

and the quality of products and services in organizations. These frameworks should be adopted 

and significant investments motivated in order to deliver their benefits. 
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2.6.3. Business Processes Characterization - APQC list for each Industry 

In order to characterize the typical business processes of each industry, the available APQC list 

can be adopted (APQC and IBM 2010). The APQC Process Classification Framework (PCF) is an 

open standard and defines categories, process group, processes and activities for each industry, 

providing also a “cross industry” process definition for use whenever needed as there is no 

specific PCF definition. It is a common starting point for each industry that allows accelerating 

processes mapping, which can be specific to each company. 

 

Figure 28: APQC Process Categories list for "Operating Processes",  
based on (APQC and IBM 2010). 

 

APQC developed qualification and documentation for the typical processes in 14 industries, 

including Aerospace & Defense, Automotive, Banking, Broadcasting, Consumer Electronics, 

Consumer Products, Education, Electric Utilities, Healthcare Payer, Life Sciences, Petroleum 

Downstream, Petroleum Upstream, Retail and Telecommunications. 
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Based on this framework, it is also possible to adopt the list of common processes relative to 

"Cross" industry, which qualifies the typical and most common processes in all industries.  

The APQC process framework adopted allows characterizing 12 process categories and is 

organized into two groups (Figure 29): 

 Operating Processes: One (1.0) to five (5.0); 

 Management and Support Processes: Six (6.0) to twelve (12.0). 

    

Figure 29: APQC Processes for cross industry,  

from (APQC and IBM 2010) - Version 6.0.0-Cross Industry, July 2012. 
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The first 5 categories are the responsible for the operating processes, while the remaining are 

responsible for support and management. The five categories for the “Operating Processes” 

are: 

1.0 Develop Vision and Strategy 

2.0 Develop and Manage Products and Services 

3.0 Market and Sell Products and Services 

4.0 Deliver Products and Services 

5.0 Manage Customer Service 

 

In this work, the first 5 categories of processes called "Operating Processes" were adopted, as 

they have the greatest impact and relevance in support of strategic execution for organizations. 

 

The APQC content is organized in 4 levels, namely: 

 Level 1 - Process Category (Ex.: 1.0): Represents the highest level of process in the 

enterprise, such as Manage Customer Service, Supply Chain, Financial Organization or 

Human Resources. 

 Level 2 – Process Group (Ex.: 1.1): Indicates the next level of processes and represents a 

“group of processes.” Perform After Sales Repairs, Procurement, Accounts Payable, 

Recruit/Source, or Develop Sales Strategy are each examples of a process group. 

 Level 3 – Process (Ex.: 1.1.1): A series of interrelated activities which convert inputs into 

results (outputs); processes consume resources and require standards for repeatable 

performance; and processes respond to control systems which direct the quality, rate 

and cost of performance. 

 Level 4 – Activity (Ex.: 1.1.1.1): Indicates key events performed when executing a 

process. Examples of activities include Receive Customer Requests, Resolve Customer 

Complaints, Negotiate Purchasing Contracts, etc. 
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APQC Operating Processes and Process Groups 1.x to 5.x 

The process group (X.x), processes (X.x.x) and activities (X.x.x.x) for the categories 1.0 to 5.0 are 

presented in detail in Annex 8.2.  

From the APQC “Operating Processes”, 18 process groups were considered and presented 

below (Table 5) as the most important for strategy and investments in IS. 

1.1 Define the business concept and long-term vision (10014) 

1.2 Develop business strategy (10015) 

1.3 Manage strategic initiatives (10016) 

2.1 Manage product and service portfolio (10061) 

2.2 Develop products and services (10062) 

3.1 Understand markets, customers and capabilities (10101) 

3.2 Develop marketing strategy (10102) 

3.3 Develop sales strategy (10103) 

3.4 Develop and manage marketing plans (10104) 

3.5 Develop and manage sales plans (10105) 

4.1 Plan for and acquire necessary resources (Supply Chain Planning) (10215) 

4.2 Procure materials and services (10216) 

4.3 Produce/Manufacture/Deliver product (10217) 

4.4 Deliver service to customer (10218) 

4.5 Manage logistics and warehousing (10219) 

5.1 Develop customer care/customer service strategy (10378) 

5.2 Plan and manage customer service operations (10379) 

5.5 Measure and evaluate customer service operations (10380) 

Table 5: APQC process groups from categories 1.0 to 5.0 for cross industry v 6.0.0. 

 

2.6.4. Information Systems / Information Technologies investment key drivers 

As documented in the previous sections of chapter 2, there are some key drivers that motivate 

competitive investments in IS/IT. Some of them are: 

 Processes performance, efficiency and effectiveness (Henderson and Venkatraman 

1991, Henderson and Venkatraman 1993); 
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 Competitiveness, business differentiation and innovation (Lederer and Hannu 1996); 

 Security of information (organization intellectual property and clients/projects) and 

employees (Dlamini, Eloff et al. 2009); 

 Quality of services and products (Ramirez, Melville et al. 2010); 

 Systems of Engagement and Customer Engagement (Moore 2011); 

 Shadow IT and operations efforts, versus evolution and innovation (Bartlett and Ghoshal 

2013); 

 Risk mitigation and control (Authority 2009, Drewitt 2013, Wannous 2014); 

 Compliance with legal requirements (Basel-Committee 2006, Thatcher, Rutter et al. 

2006, Authority 2009, Wannous 2014); 

 Innovation and trends like the 3rd Platform, with potential for business transformation 

and business disruption (Fauscette, Hilwa et al. 2014, Marsh 2014). 

Some investment needs in organizations were identified, motivated by the management and 

control needs as well as to gain competitive advantage. Innovation and requirements imposed 

by external entities also justify more investment, in order to potentiate the organizations’ 

survival and long term success.  

This chapter presented the literature review. Several studies and arguments based on 

alignment between business strategies and IS were described and analyzed. Several studies 

present sets of best practices but also show the existence of difficulties and problems in 

alignment between business and IS/IT. 

In the literature review, it was possible to identify the main references as well as the authors 

that worked in this field of research and their main contributions regarding best practices, 

methodologies and case studies. This allowed for a deeper understanding of all the phenomena 

surrounding the chosen field of study, and therefore helped in making this a more complete 

and scientifically supported work. 

Chapter 3 presents a new artefact called the CRUDi Framework, which aims on assuming itself 

as a proposal to solve several of the identified difficulties. 
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3 
3. Framework for Maximizing ROI and Agility in IS Investments 

The application of the methodology (as referred in 1.3) suggested the creation of a new 

artefact, in order to address possible answers to the initial research questions. Additional 

knowledge will be acquired in the workshops discussed in this chapter.  

The present section describes a new artefact proposal that was named the CRUDi Framework. 

The new Framework provides a methodology and a set of tools to address the relative 

importance characterization of the enterprise activities and the available IS. This 

characterization will take into consideration the importance of each system and application 

within the organization, including the interdependencies between systems. The analysis of 

these interdependencies is central to the evaluation of investment priorities in line with 

business priorities, working as a constantly updated tool with dynamic information that evolves 

according to business strategy in the on-going company.  

 

3.1. Workshops - Knowledge Acquisition 

In order to apply the design science research methodology, 78 executives from 23 organizations 

participated in the workshops. Invitations to participate were addressed to all the identified 

executives in the financial industry, based in the contacts database of the project team that was 

built in the last eighteen years. 

The workshops were made to collect information and develop and build theories. This added 

relevant facts to the Knowledge Base, with the goal of defining a new framework composed by 

new methods and tools, and allowing the solution of the identified problem and limitations 

(Hevner, March et al. 2004). From those discussions with different CIOs and business managers 

(with different roles) in various organizations, several needs and perspectives were registered 
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relating the decision process in investments, mainly regarding the risk and importance of each 

IS to the organization. This was made according to Finkelstein (2011), who recommends 

considering several perspectives when collecting business knowledge and experience from 

managers (Marketing, Sales, Technology, Processes, Quality, Service and Support, Board 

Members).  

As some authors suggest (Peshkin 2000, Berg 2001, Westerlund 2007, Fleck and Stehr 2011), 

the workshops should be conducted based on semi-structured and previously validated scripts.  

The decision for using semi-structured scripts in workshops was made in order to not impose 

limits to opinions, experience and perspectives on the analysed issues. 

 

3.1.1. Workshops context, conditions and participants 

The workshops and interviews where realized with several CIO’s and business managers from 

the financial industry. The first workshops intended to address the present procedures, best 

practices and main difficulties, in order to identify the main questions that where not yet solved 

and consider some approaches to solve them. 

The workshops where supported by a simple and common questionnaire: 

1) What are the main best practices that demonstrated good results in the past? 

2) What are the typical decision methods in organizations regarding investments in IS? 

3) What are the main difficulties and challenges? 

4) How to solve the main difficulties that where identified (possibilities)? 

  

Following the fixed questions, other questions and discussions were undertaken, in order to 

better understand the current best practices and the main focus on difficulties to address and 

to solve. 

Those discussions were made on an organization by organization basis, putting together several 

business managers and the CIO of the organization, and sometimes individually in organizations 

where it was not possible to group together more executives. 
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The participants included profiles and responsibilities from different organizational areas like: 

 Board Members and administrators 

 General Management (Chief Executive Officer – CEO) 

 Operations (Chief Operations Officer – COO) 

 Legal (Chief Legal Officer – CLO) 

 Compliance (Chief Compliance Officer – CCO) 

 Risk (Chief Risk Officer – CRO) 

 Finance (Chief Finance Officer – CFO) 

 IT / IS (Chief Information Officer – CIO) 

 Marketing (Chief Marketing Officer – CMO) 

 Sales (Chief Sales Officer – CSO) 

 Collections Management (banks)  

 Claims Management (Insurance companies)  

 

3.1.2. Workshops analysis  

Some relevant information collected from the interviews with CIOs and business managers are 

described here:  

 Decision making on investments in organizations must empower business efficiency, 

innovation and competitive advantage;  

 The CPM discipline was mentioned as one of the main concerns, helping CIOs to identify 

and better manage discretionary investments; 

 Present and continuing economic difficulties have withdrawn investment capacity and 

consequently the innovation capacity from organizations that see their annual budgets 
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reduce and the list of requests from the business areas (initiatives) increase, with no 

approval;  

 Usually CIOs are responsible for giving the negative answer to requests for investment 

in response to the requests from other business managers, being forced to manage 

negative reactions from their peers because they cannot respond positively. 

Additionally, CIOs are forced to use "magic steps" to maintain operations of 

infrastructure and operating systems that, over time, become obsolete and require new 

investments just to keep them working as before; 

 The decision models vary in different organizations and in different industries. It is 

possible to characterize some of the most common models to support investment 

decisions in technology: 

a) Lack of strategy and decisions are political, based on power relationships within 

the organization. This is a common scenario, appearing in organizations with 

poor leadership in their management board, where the definition of the strategy 

and decision-making on investments depends on the level and tone of voice of 

its proponents, as well as power relationship between decision-makers and 

managers in the organization. In this scenario, the decisions have a casuistic 

outcome for their organizations, often leading to failure. 

b) The Strategy definition and Investment decisions are centred on the CEO. 

This is also a frequent scenario that emerges in organizations where there is the 

strong leading figure of the CEO, with the ability to influence and take decisions 

on the central themes of strategy and in investments. In this scenario, the 

organization's success depends on the quality of the decisions of a single person, 

which can be very good or very bad. A major difficulty is decision-making on 

issues of diversity (business, technology, legislation, ...), which usually becomes 

difficult for one person only, because his experience and training only focus on 

some of the themes, potentially leading to bad decisions on others. 

c) The Strategy definition and Investment decisions are shared by the Board of 

directors.  

In this scenario we have more mature and more complex and evolved models for 
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management in organizations. These are organizations that value good 

management practices and that balance and share risk among multiple decision 

makers, systematically leading to better results and fewer errors. In this 

scenario, the organizations don’t depend on a single person, which means a 

lower risk for the organization. However, depending on the power relationship 

between decision-makers, the most positive aspects of a shared model cannot 

be achieved because there is still a big influence of the individual capabilities of 

each decision maker before their peers. 

d) The Strategy definition and Investment decisions are supported by a 

methodology or good practice (ITIL, CMMI, ISSP or COBIT), or the conjunction of 

several. 

This is perhaps the best scenario, representing a higher level of maturity, where 

decisions with greater impact and meaning for the future of the organization 

depend on the rigour of existing information and in a great systematization of 

processes, achieving a high recurrence in decision making in line with the 

strategy, which means a much lower overall risk. In this case, there is no 

significant dependence (risk) on any of its decision makers, because of a high 

level of transparency between all peers (decision makers) that allows them to 

have a central focus in the business and on organizational results. 

 Practitioners voiced the need to map all the business processes and information entities 

in a matrix form, similar to a CRUD Matrix. This way, organizations can map all the IS 

needs and their level of coverage over processes, identifying the gaps that motivate 

future improvement and investments;  

 Additionally, the need for a new qualification variable or dimension, regarding the 

relative importance of each business process to organizations was identified, in order to 

help identifying priorities; 

 Some IS/IT management best practices and methodologies like ITIL or COBIT are usually 

adopted; 

 Some project management best practices like PMI, SCRUM or Waterfall are usually 

adopted; 
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3.1.3. Workshop contributions 

The identified key components in the workshops that can be used as inputs in the new artefact 

definition were:  

 Investments Decision Process 

 Decision Makers Profiles and (different) Opinions 

 Sponsorship (Board, CEO) 

 Strategy Definition and (internal) Alignment 

 KPIs (to support decision & strategy) 

 ROI Improvement 

 Processes 

 Information Entities 

 CRUD Matrix 

 Importance 

 Priorities 

 Simulation Capability 

 Adaptation to each organization reality 

 Industry Referential 
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3.2. Importance and Value of Information Systems / Information 

Technologies to Organizations 

The term “importance” has its origin in the Medieval Latin (1495–1505) and means 

“importantia” or “the quality or state of being important; consequence; significance”.  

According to the Cambridge dictionary (2011), importance is “the quality of being important” or 

“the state of being important” and it can be equivalent to “value”. If we follow the importance 

relation with value, one can say it means “necessary or of great value” or “having great effect 

or influence”, with the following visual description in Figure 30. 

 

 

Figure 30: Cambridge Visual Thesaurus – Importance, from (Heacock 2011). 

 

This definition of “important” also refers the word “crucial” as a possible meaning, with the 

following visual description in Figure 31. 
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Figure 31: Cambridge Visual Thesaurus - Important, from (Heacock 2011). 

 

All the above definitions of Importance are related and can be adopted in the present work. 

Eldon Li (1998) has published a study based on the “Perceived importance of information 

system success factors”, supported in a field study survey to four groups of subjects, allowing 

the collection of opinions regarding technical and human or social issues. In that study, 

importance was qualified by the group subjects and then its average was calculated among 

each group. 

Stone has produced several studies in “Sensory evaluation by quantitative descriptive analysis” 

and used a simple scale from 0 to 15 to qualify attributes regarding several aspects like 

importance (Stone, Sidel et al. 1974). This scale was also applied by other authors in different 

areas. 

Fogliato and Guimarães (1999) defined a methodology to design workstations with special 

ergonomic adjustment to each person and used an importance qualification measurement 

based on a linear scale of 1 to 15 (Stone, Sidel et al. 1974). Fogliato and Guimarães used 

interviews to identify relevant issues followed by a questionnaire where they qualified the 

relative importance of each issue. The first three issues have different importance weights like 
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3.0, 2.0, 1.0 and all the others will have the value of 1.0. This way, the first three items will have 

a higher importance weight, reflecting the interviewed opinion. After the interview and 

questionnaire, the data was treated by statistical procedures and then delivered to decision 

support. 

Chapman (2001) also adopted  (Stone, Sidel et al. 1974) the scale but adjusted the linear and 

discrete limits from 0 to 10 and used QDA methodology to develop the study. This example was 

applied in “Quantitative Descriptive Analysis and Principal Component Analysis for Sensory 

Characterization of Ultra pasteurized Milk”. 

Nowadays, with the critical global economic difficulties and the resulting budget restrictions, 

the proposed investments are more detailed and justified, going to the end of the line of the 

global investments needed by the organization, either based on systems and technology or 

others. Frequently, the available budget is significantly inferior to the needed and proposed 

investments. This means that business managers must define the relative importance and 

priority of each investment which will have direct impact on business results and value 

(Scheepers 2008). A great difficulty is how to decide about the several requests for investment 

without a common and comparable variable.  

 

3.3.  New Artefact Design and Proposal: “CRUDi Framework” 

In this study, the adopted definition for framework as suggested by other authors is a concept 

that includes a methodology and tools. According to the oxford dictionary, a methodology is  “a 

system of methods used in a particular area of study or activity” (Liefooghe, Jourdan et al. 2011, 

Rijo, Varajão et al. 2012, Sartori, Napolitano et al. 2012, Oxforddictionaries.com 2014).  

The CRUDi framework allows understanding, guiding and facilitating the introduction of the 

relative importance quantification as a new variable for the improvement of the strategic 

alignment between business and IS strategies in organizations. In order to allow the 

systematization of investment decisions aligned with business strategy and independent of 

individual people’s (or social) behaviour, it was considered necessary to adopt a methodology 

with tools that can make it possible. 

http://www.oxforddictionaries.com/definition/english/method#method__3
http://www.oxforddictionaries.com/definition/english/particular#particular__3
http://www.oxforddictionaries.com/definition/english/activity#activity__3
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We discuss and study new approaches for assessing the relative importance of each 

information system for companies. We suggest the introduction of new key indicators for 

better decision support and to identify investment priorities. 

The interviews and workshops that were taken resulted in important knowledge about the 

main difficulties and needs faced by CIOs and business managers. Some of those difficulties are 

related to the decision process about investments and the definition of priorities to address the 

business needs. There are many reasons and sources to motivate investment, such as 

innovation to promote competitive advantage, optimization of processes or the need for 

compliance and risk requirements imposed by external regulators, as some of the most 

frequently referred. The relative importance was one of the identified key issues that could 

help guide decision makers on investment decisions. Some of the related best practices were 

the adoption of the CRUD matrix to design and identify the clusters of processes and business 

entities that can be joined together and constitute the IS. 

From the workshops and discussions taken with CIOs, business managers and practitioners 

voiced the need to map all the business processes and information entities in a matrix form, 

similar to a CRUD Matrix. In this way, organizations can map all the IS needs and their level of 

coverage over processes, identifying the gaps that motivate future improvement and 

investments.  

Additionally, the need for a new qualification variable or dimension, regarding the relative 

importance of each business process to organizations was identified. This additional variable is 

the essence of the CRUDi Cube which is part of the new proposed artefact named CRUDi 

Framework.  

Based in all the specific knowledge acquired during the workshops, and supported with the 

literature review that gave many insights related to previous experiences (good and bad), the 

research team identified a combination of the previous components and proposed a new 

framework. 

This new framework incorporates some validated best practices like the CRUD Matrix and 

surveys in each organization that allow the adaptation to the reality of each organization. It also 

includes the APQC processes definition, specific to each industry. 
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The new dimension of “importance” and its weighted value was incorporated, attributed by the 

decision makers and executives in organizations and associated with the business and core 

processes, responsible for the organizations specific competitive differentiation. 

 

3.3.1. Step 1: CRUDi Survey  

The CRUDi Survey is the first step of the proposed framework and it has three parts. Part A is 

introductory and only explains the survey context and purpose, with no questions 

3.3.1.1. Survey - Part B 

To collect opinions from managers regarding the IS investments and the decision methods used 

(if any). A Likert scale from 1 to 5 was used, considering the number 5 “always” and number 1 

“never” (Jacoby and Matell 1971, Ruivo, Johansson et al. 2013, Martins, Oliveira et al. 2014). 

 

3.3.1.2. Survey - Part C 

This part involves the collection of the relative importance of each process from each business 

manager within the organization, based on the APQC definition for each industry (APQC and 

IBM 2010). In each survey, we collect the relative values of importance on a scale from 1 to 7 

(Likert scale) (Kuan and Chau 2001). Since the survey can be assigned to people with different 

responsibilities and different visions within the same company, we consider the adoption of the 

"Zachman Views" (Finkelstein 2011) in the collection and processing of responses in the 

referred survey, but with different profiles. The survey was prepared and presented to CIOs and 

business managers, to qualify the relative importance of each business process. With the 

collected answers we can determine the differential and competitive strategy of each company 

within the same industry, allowing a personalized way to characterize which are the most 

important IS that should receive priority within the company investments in line with the 

business goals.  
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Business characterization (What we do) - APQC list for each Industry: 

In order to characterize the typical business processes of each industry, the APQC list available 

for that industry should be adopted, as discussed in chapter 2.6.3 (APQC and IBM 2010). This 

list provides the categories (X), the process group (X.x), processes (X.x.x) and activities (X.x.x.x), 

as detailed in Annex 8.2, indicating which are related to core business and which relate to 

support (internal). It’s a common starting point for each industry that allows accelerating the 

mapping of processes and supports the Importance survey, which is specific to each company. 

From the APQC “Operating Processes”, the 18 process groups (Table 5 from Chap. 2.6.3 and 

Figure 28) were considered as the most important for strategy and investments in IS.  

 

Processes architecture and their relative importance (How is Business made?): 

Each company has its own way of doing things (people, organization and processes), its own 

priorities and contingencies (strategy and limitations), and its own strengths and weaknesses. 

So, each company must decide how to implement its business strategy towards markets, 

resources and competitors, becoming a distinct entity between many others that work in the 

same business sector and region. This distinction is based on the differentiation of people, 

processes, priorities and importance of each internal component of the company to the 

management board (key decision sponsors). Thus, our proposed framework must understand 

particularities, priorities and importance of each key process for each company. 

Each organization will characterize its specific importance and value for its several processes 

and needs, as referenced in chapter 2, related to risk, compliance, business innovation or 

business strategy (Henderson and Venkatraman 1993, Basel-Committee 2006, Trkman 2010). 

 

Scale adoption to qualify importance 

All the examples (Stone, Sidel et al. 1974) of importance definition, measurement and scale 

definition referred in chapter 2 were considered adequate to be used in the present study and 

to introduce the relative importance qualification of business processes. 

In the project inherent to this work, and based on the referenced authors (Stone, Sidel et al. 

1974, Fogliato and Guimarães 1999, Chapman, Lawless et al. 2001), we characterize the 
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Relative Importance of an IS as an ordinal between 1 (less important; not critical) and 7 (more 

important; critical). This relative importance must be defined by business managers or even by 

the CEO of the organization, in order to be perfectly aligned with the business strategy. With 

this, we can also guaranty that the risk variable is well mapped with an equivalent relative 

importance ordinal of 5 to 7. Additionally, we can define the relative importance range from 5 

to 7 as “Must Have” and the range 1 to 4 as “Should Have”, regarding the IS investment 

priorities. 

 

Survey presented to three people (or more) with three different views, applying 

the "Zachman Roles": 

Included in the proposed methodology, the CRUDi Framework offers a survey (attached in 

annex 8.1) to three managers (or more) from each organization, each having a different view on 

the company's business processes, depending on their responsibility in the organization. The 

considered roles were business managers, board members, the CEO and the CIO. 

From the six roles available in the Zachman framework (Finkelstein 2011), we will adopt only 

the three top roles relative to the highest management roles in each company, which are 

responsible for strategy: 

 Executive Perspective – Business Context Planner’s (scope); 

 Director Perspective – Business Concept Owner’s (Enterprise or Business Model); 

 Architect Perspective – Business Logic Designer’s (Information Systems Model). 

 

Each survey collects the relative values of importance on a scale from 1 to 7 (Likert scale) 

(Jacoby and Matell 1971). At the end, it is possible to calculate the reference values of relative 

importance for each Process Group (APQC), by applying a weighting of the 3 (or more) 

responses (survey with three different views).  
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3.3.2. Step 2: CRUD Matrix 

The CRUD Matrix can be built based in the processes definition for each specific industry and 

according to the APQC reference, as discussed in chapter 2.6.3. 

After identifying the processes, sub processes and their respective relative importance to the 

organization, we can build the custom CRUD Matrix and identify the clusters of processes and 

information entities, as discussed in chapter 2.4.1. The information entities are identified as a 

regular CRUD Matrix exercise. 

 

3.3.3. Step 3: CRUDi Cube (A) - Tools to Run #2, Processes Architecture (PA): 

The construction of the CRUD matrix also allows to add a new dimension regarding the relative 

importance “i” previously collected by the survey, and creating a CRUDi Cube (Figure 32) for the 

global organization, where we can still characterize the clusters of macro Processes 

/Information Entities and their relationships (interfaces), that allow us to make a reverse 

recalculation of the relative importance of each sub process (calibration and correction effect 

based on interdependencies). 

CRUD Matrix CRUDi Cube
New dim

ension “i”

 

Figure 32: CRUDi Cube. 
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The main sub-steps to define the CRUDi Cube (A) are: 

i. Define the CRUD Matrix for the processes and information entities that support the 

business; Based on the APQC list of activities for each industry; 

ii. Add the relative importance in the CRUD Matrix, representing the new dimension in 

a relative scale, for each node and each process thus creating a CRUDi Cube; then, 

we have an array with nodes of information about the importance for business, for 

the Level 1 that represents the Business Processes and Entities. The relative 

importance was collected for each process and then attributed to each pair 

process/information entity with the same value of its corresponding process; 

iii. Determine clusters and the relative importance of each cluster, based on 

information gathered in the CRUDi Cube;  

iv. Add the relative importance of each link between nodes in the CRUDi Cube, 

reflecting a relative scale and thus the value of integration or dependence between 

IS. 

 

The Processes Architecture (PA) that was defined based in the APQC processes framework is a 

very important milestone and it can be translated to the equivalent Information Systems 

Architecture (ISA). Each cluster composed by processes and information entities represents a 

distinct information system. As this information system is integrated in the CRUDi Cube, it now 

has a specific value for its attribute of “importance”. 

 

3.3.4. Step 4: Calculate Dependencies and the Calibration Process 

After the CRUDi Cube (A) definition with the processes identified and their corresponding 

relative importance, the dependencies between processes can cause distortions motivating the 

re-calculation of the relative importance on each cluster based on their interfaces.  

As a result of the CRUDi Cube (A) execution, we now have a definition of the various clusters of 

processes that will be transformed in the various IS, after the transition of Process Architecture 

(PA) for the Information Architecture (IA). 
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In step 4 of the CRUDi Framework, the values of relative importance for each IS (processes 

cluster) are corrected and calibrated based on the dependency relationship between the 

various clusters of processes (Information Systems) and their respective interfaces. 

As an additional input for this step, we will use the information collected in the “Focus Group 

Workshop - Interfaces Importance” that provided a value for each interface importance and 

dependence level, using the questionnaire illustrated in “D) Interfaces Importance Workshop.  

Qualificação da Importância Relativa e Influência de cada Sistema de Informação em outros 

(Interfaces)”, page: 186. 

The importance of each information subsystem is enhanced by its influence on other 

subsystems. Thus, a system on which other subsystems depend to operate totally or partially, is 

a system which, besides its own importance (in this work referred to as "intrinsic") has an 

additional importance (in this work referred to as "calibrated"). On the other hand, a subsystem 

that has dependence on other systems to operate, either being a strong or weak dependence, 

is a subsystem with a calibrated importance value lower than it’s intrinsic importance. 

This "game" of influences and dependencies between subsystems allows designing a network 

as presented in the following Figure 33, consisting of information systems (IS.x) and interfaces 

(IT.y) between them. Every information system has an "intrinsic" importance (Imp.x). Each 

interface (IT.y) has an importance or self-impact, according to the dependency relationship 

between the information systems connected by that interface. 

 

Figure 33: Information Systems and Interfaces. 

IS.1 
(Imp.1)

IS.2 
(Imp.2)

IS.x 
(Imp.x)

IS.3 
(Imp.3)

IS.4 
(Imp.4)

IT.1

IT.y

IT.3

IT.2

IT.4

...
...
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It is possible to make an analogy between this network and an artificial neural network 

(Lippmann 1987, Mehrotra, Mohan et al. 1997), because also in neural networks, neurons 

influence each other and are under the influence of others. 

There are several architectures for competitive artificial neural networks which are based on 

different models, such as: “MaxNet”, “Fully connected asymmetric network”, “Recurrent 

Neural Networks (RNN)” or “Concurrent Neural Networks” (Ku and Lee 1995).  

For our purposes of recalculation and calibration, the neural network that best serves our 

analogy is a “fully connected asymmetric network” because it allows for different values in the 

connections between neurons, like we have in the interfaces between Information Systems 

(Mehrotra, Mohan et al. 1997). The “MaxNet” model cannot be used because it obligates to 

adopt the same values between systems (interfaces). 

I

II

0,4

III

0,8

IV

0,3

0,1

1,9

0,7
Input node

0,3

0,20,7

0,7

Input node

Output node

Output node

Hidden node

 

Figure 34: Neural Network Model example for a “Fully connected asymmetric network”,  
from p.18 (Mehrotra, Mohan et al. 1997). 

 

The adopted network model is recursive and this way it can also respond to transitivity needs, 

after two or three iterations. 
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As in biological systems, where only a small proportion of neurons have connectivity, here only 

a few subsystems have connectivity with others. This does not prevent the modulation and the 

analogy with this network because it is assigned a zero value to the interface when it is not 

considered to have any dependency on others. 

 

3.3.4.1. Focus Groups Session with CIOs to collect influence and dependence between 

Information Systems (Interfaces): 

In order to collect the value of importance for each interface, a Focus Group session with CIOs 

will be developed. A scale between 0 and 5 was considered to qualify the importance of each 

interface between information systems, based on the influence and dependence between 

them: 

0- No influence. 

1- Little influence (only some secondary functions from B require information from A). 

2- Average Influence (most secondary functions from B require A). 

3- Great Influence (some primary functions from B require information from A). 

4- Critical Influence (most functions from B require information from A). 

5- Total Dependence (B only works if A works). 

 

At the Focus Group session, the opinions of CIOs will be collected, resulting in a final 

qualification of the importance of each interface. 

The relative importance value "Intrinsic" for each IS applies at the initial time (t = 0). 

According to Figure 33, “IS.X” identifies the information system number “X”, “Imp.X” identifies 

the relative importance value for information system number “X” and “IT.Y” identifies the 

importance for interface number “Y”.   

Each information system will be affected and influenced by its inputs from interfaces that will 

reduce its final value (calibrated) for importance (in t=1). The maximum impact from all 



Page 99 of 243 

interfaces (inputs) in each information system can reduce its “intrinsic” value of relative 

importance by 80%. This way, every information system can keep a calibrated residual 

importance value even if it has a low intrinsic importance and a great dependence from other 

information systems. Equally, each information system will affect others with its outputs 

(interfaces) but without maximum limits. In order to calculate the impacts due to interfaces 

between different IS and to calibrate the values of relative importance for each IS in t = 1, we 

will recalculate and calibrate the relative importance value of each IS as follows: 

Imp.1(t=1) = Imp.1(t=0) - 0,8 x Imp.1(t=0) x (Imp.x(t=0) x IT.y) / (1 x 7) + Imp.2(t=0) x IT.1 + 

Imp.3(t=0) x IT.3 

Imp.2(t=1) = Imp.2(t=0) - 0,8 x Imp.2(t=0) x (Imp.1(t=0) x IT.1) / (1 x 7) + Imp.3(t=0) x IT.2 

Imp.3(t=1) = Imp.3(t=0) - 0,8 x Imp.3(t=0) x (Imp.2(t=0) x IT.2 + Imp.1(t=0) x IT.3) / (2 x 7) + 

Imp.4(t=0) x IT.4 

…/… (All the calculations are demonstrated and applied in the case studies and in chapter 5.1.3) 

 

This way, the "intrinsic" relative importance of each information system is reduced by the 

impact of its influencers (inputs) and increased with its influence on others (outputs), in 

accordance with the existing interfaces, resulting in a "calibrated" final value that will be used 

in the following steps of the CRUDi Framework. 

 

3.3.5. Step 5: CRUDi Cube (B) - Tools to Run #4, IS Architecture (ISA): 

As discussed in chapter 2.1.3, the Processes Architecture can be translated in the equivalent 

Information Systems Architecture.  

The IS architecture allows us to translate the processes architecture (PA) into the information 

architecture (IA), and to understand their dependency relations (Figure 35). 
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ISA
Information Systems (IS) Architecture

Data Arc. Applications Arc.

Processes Arc. (PA)
Business Ontology
(Information Entities)

Information Arc. (IA)

Logical Model

Physical Model Data Bases Programs

New model to incorporate 

dependency relations

 

Figure 35: ISA – Information Systems Architecture vs. Processes Architecture. 

 

The CRUDi Cube (B – information systems) is constructed based on the CRUDi Cube (A - 

processes) and applying the transposition from the processes architecture (PA) to the 

corresponding information architecture (IA).  

The clusters of processes/information entities that were identified in the CRUD matrix, will now 

be translated into the IS that can support them, either existing or identified as candidates to 

investment (development projects opportunities).  

In this step, the new IS (or targeted for improvement/upgrade) should be identified as 

(NEW/UPGRADE) and be included in the CRUDi Cube (B). In this way, the related investments 

can be analysed based on their relative importance score and KPIs simulation. 

 

3.3.6. Step 6: Impact on Return On Investment (simulation - CRUDi Framework):  

As Kaplan & Norton stated, each organization should be aligned to the defined strategy and the 

use of BSC that can support that path. In the step #6 of the CRUDi Framework, the relative 

importance scoring will be available to use as a KPI in BSC, to support investment decisions to 

be aligned to the organization’s strategy. 
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Based on the CRUDi Cube defined before in Step #5, we can now build a global array of the 

value chain according to Porter (1987), for an overview of the Return on Investment (ROI) and 

based in the APQC “Categories” for the “Operating Processes”. The ROI concept and the 

importance on adoption for a BSC approach are presented and discussed in chapter 2.6. 

The relative importance will be calculated based on the survey (Presented in “Annex I – 

Importance Survey Example”) and the relationships defined in the CRUDi Cube produced as 

described before.  

Having the CRUDi Cube (B) that represents the IS of an organization, with their relative 

importance and dependency impact, we can simulate the ROI for the investment on a specific 

Information System, in comparison to another. With this, we can determine which one will 

have the biggest (positive) impact and decide in its favour, against the other, if we don’t have 

the budget for both.    

As Kaplan & Norton stated before, the current work proposes the linkage between BSC and the 

strategy definition, integrating the simulation KPIs provided as an output from the CRUDi 

Framework Step#6 into the BSC on the organization, supporting decisions about investments in 

IS. KPIs can be automatically integrated in “strategic” dashboards and in BSC through DSS and 

applying BI frameworks, providing organizations with more information to potentiate better 

decisions and more agility. 

 

3.3.6.1. Business Intelligence and DSS 

Organizations should update a Decision Support System to ensure the introduction, 

measurement and monitoring (evolution) of the new key performance indicators, resulting 

from the CRUDi Framework – Step#6. 
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Figure 36: Logical representation of decision support process and components. 

 

The BI systems should allow the extraction of trends from existing data repositories in order to 

provide managers with information for decision-making and strategic planning. With higher 

amplitude for Strategic Management, these systems emerge as an important support to meet 

the needs of managers in the management of information, whether for strategic, tactical or 

operational levels in organizations (Costa and Santos 2012) (Figure 37): 

 

Figure 37: Decision levels, adapted from (Anthony 1965). 
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 At a strategic level, BI systems make possible the definition of goals and objectives, as 

well as their respective monitoring (Olszak and Ziemba 2007). 

 At a tactical level, they allow to optimize future actions and modify organizational, 

financial or technological aspects concerning the performance of the organization (e.g., 

simulate situations for buying and selling) in order to help achieve its strategic 

objectives more effectively (Costa and Santos 2012). 

 At an operational level, BI systems are used to perform ad hoc analysis and answer 

questions related to operations activities of the organization (e.g., customers, sales, 

suppliers) (Olszak and Ziemba 2007). 

 

Analysis and Strategic Decision-making can now be supported by the CRUDi Cube (B) and the 

new KPIs provided (scoring model); it also allows an assessment on the business impact 

(financial and strategic). 

 

Figure 38: Hierarchy of KPI’s and Score Cards. 
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3.3.6.2. Model -> Method -> ROI (Information Systems) 

The CRUDi Framework intends to define a methodology and tools, contributing to a ROI 

improvement on IS investments. It will also contribute to a better alignment between the 

business and the IS strategy, because it will assure a proper documentation on relative 

importance and priorities for each process to support the business strategy and like this, 

achieving the expected results.  

The resulting values from the framework application allow the companies’ managers to decide 

which information system deserves priority investment. Thus the organization can best channel 

the budget, maximizing the return on investment with the implementation of the strategy and 

business priorities set by the top management, achieving greater competitive advantage. 

 

3.3.7. CRUDi Framework overview 

The new proposed framework incorporates and delivers: 

1. CRUDi Survey – Initial Survey and Business Characterization. Has three parts. One (A) to 

introduce and explain its purpose with no questions, one (B) with the overall framework 

and the initial set of questions to validate the existence of a problem, and a final one (C) 

with the questions regarding relative importance qualification for business processes, 

based in the APQC list (second level) for the selected industry. This survey was proposed 

in (Pereira, Martins et al. 2012). The survey was prepared based on the workshops 

(made with CIOs and Business Managers) and in some other examples built to similar 

situations. The proposed questionnaire (CRUDi Survey) was tested with five business 

managers, who validated its structure, before being presented to other professionals; 

2. CRUD Matrix – built based on each industry processes and information entities (Veryard 

1994, Moody 1998, Lunsford and Collins 2008). C = Create, R = Read, U = Update, D = 

Delete; 

3. CRUDi Cube (A) – built by combining the results from the two previous steps (1 + 2). 

Figure 32 represents the two dimensions (business processes and information entities) 
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of the CRUD matrix, added by the third dimension of “importance”, creating the CRUDi 

Cube; In order to build the CRUDi Cube, we need to map the business processes and 

business entities specific to the organization or industry (APQC processes definition for 

each industry), adding their relative importance based on a survey directed to business 

managers and board members;   

4. Calculate Dependencies and Calibration Process – recalculation of each pair 

process/entity importance, based on dependencies of interfaces between clusters. This 

is an important step to adjust the dependencies of some processes and entities in some 

others, which may cause “invisible” impacts and increase their importance considerably. 

This step may alter the value of relative importance of each pair process/entity based on 

the dependencies that may have cause in others; 

5. CRUDi Cube (B) – After step 4 and the implementation of the CRUDi Cube (A) that 

represents the processes architecture, we can translate it to the correspondent CRUDi 

Cube (B) that represents the information architecture and enterprise applications (EA) 

that supports them. In Figure 35 we show the main components of a typical IS 

architecture to illustrate the possible translation of Processes Architecture in the 

corresponding Information Architecture; 

6. Impact on ROI - A final Scoring Model, which can be used in Simulation and Analysis. 

Simulation of ROI impact based on the CRUDi Cube (B), for each Information System 

investment, generating KPIs information for evaluation. In Figure 38 we can find the 

relation between business processes and their support applications, each having their 

key Performance Indicators to observe performance. It is easily understandable that a 

specific lower level component (infra-structure, application or even sub-process) can 

cause enormous impact in several others above.  

 

The CRUDi framework (Figure 39) can be implemented in six steps (Pereira, Martins et al. 2012): 
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Figure 39: CRUDI Framework. 

 

This framework can also serve as a well-documented communication tool inside organizations 

and between business managers, to help strategy and alignment. It provides important 

information to decide on investments but also to understand risk in each system and its 

importance to future business success.  

  

2. CRUD Matrix
(Tools to Run: #1)

4. Calculate Dependencies
(Tools to Run: #3

Recalculate Importance)

5. CRUDi Cube  (B)
(Tools to Run: #4

Information Systems & Importance)

6. Impact on ROI
(KPI Simulation)

3. CRUDi Cube  (A)
(Tools to Run: #2

Processes & Importance)

1. CRUDi Survey
(Business characterization: 

What we do)
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3.3.8. Tool Construction (xls) 

In order to implement the CRUDi framework, it was considered necessary to create a tool and a 

Microsoft Excel worksheet was designed to reflect the CRUDi Framework presented in chapter 

3. 

Organizations can put their values of relative importance (internal survey) and the values for 

the interfaces (internal), and compare with the reference values of the financial industry. They 

can also obtain a "Score" value for each of the existing IS. 

The Microsoft Excel worksheets are organized sequentially and they allow: 

 “APQC-INDUSTRY” – Global overview of the APQC five process areas; 

 “CRUDi#B” – Observe the CRUDi Survey – Part B answers for each industry; 

 “CRUDi#C” – Observe the CRUDi Survey – Part C answers for each industry; 

 “CRUDi_P-COMPANY” – to input the CRUDi Survey – Part C answers, related to 

processes and comparison with industry reference; 

 “PT-Procs” – COMPANY lookup for processes and top scores of importance from the 

internal Survey; 

 “CRUD-Procs” – CRUD Matrix implementation for ORGANIZATION; 

 “IS_List” – ORGANIZATION Information Systems and Importance (Avg); 

 “IS-Interfaces” – ORGANIZATION list of interfaces between Information Systems and 

their impact (Avg) on others; 

 “CRUDi_IS-ORGANIZATION” – ORGANIZATION list of Information Systems with their 

importance scores (calibrated); 

 “PT-ISs” – ORGANIZATION lookup for Information Systems and top scores of importance 

from the previous list; 

 “CRUDi-ORGANIZATION-ROI” – Global CRUDi scores dashboard for ORGANIZATION;  
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Chapter 3 presented the workshops with professionals and executives. Discussed the 

importance and value of IS to organizations and proposed the new framework. In chapter 4 the 

validation and demonstration of the new framework will be described.  
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4 
4. CRUDi Framework Validation and Demonstration  

This chapter refers to validation, application and case studies of the CRUDi Framework 

previously defined in chapter 3, necessary in order to validate and demonstrate that it can 

achieve all the objectives and give an answer to all the formulated questions. It’s also provided 

a characterization and context of the Financial Industry. 

 

4.1. Test Plan and Conditions 

The problem characterization described in chapter 1 was related to investment decision 

difficulties in IS, suggesting the need for the proposal of a new framework.  

In chapter 2, the literature review was addressed and the main contributions from previous 

authors were analyzed and presented, some proposing frameworks and tools to improve 

alignment and others evidencing that there still doesn’t exist a good solution to solve the 

problem.  

In order to validate and demonstrate that the new proposed framework in chapter 3 is 

adequate and can be a viable solution, this chapter will discuss the test plan, the initial 

conditions and describe the results achieved at this point. All the questions and additional items 

not yet validated will be answered in the following chapters. 

Item  

(#) 
Questions and items to address Addressed in: Status/Validation 

Initial Questions, from chapter 1 

Q1 Is it possible to know the relative importance of 

each information system for the organization?  

CRUDi Framework 

(survey) 

NOK.  

(case study) 

Q2 Is it possible to determine the information systems CRUDi Framework NOK.  



Page 110 of 243 

that must receive more resources and investment? (simulation) (case study) 

Q3 Taking the budget into account (limitations), is it 

possible to determine which projects should 

proceed? 

CRUDi Framework 

(simulation) 

NOK.  

(case study) 

Additional Items, from chapter 2 

I1 Investments Decision Process 
CRUDi Framework 

Ok. Available in 

Chapter 3 

I2 Decision Makers Profiles and (different) Opinions CRUDi Framework 

(Zachman Roles) 

Ok. Available in 

Annex 8.1 

I3 Sponsorship (Board, CEO) CRUDi Framework 

(Zachman Roles) 

Ok. Available in 

Annex 8.1 

I4 Strategy Definition and (internal) Alignment CRUDi Framework 

(survey) 

NOK.  

(case study) 

I5 KPIs (to support decision & strategy) CRUDi Framework 

(simulation) 

NOK.  

(case study) 

I6 ROI Improvement CRUDi Framework 

(simulation) 

NOK.  

(case study) 

I7 Simulation Capability CRUDi Framework 

(simulation) 

NOK.  

(case study) 

I8 Adaptation to the reality of each organization CRUDi Framework 

(survey) 

NOK.  

(case study) 

I9 Industry Referential  CRUDi Framework 

(survey to industry) 

NOK.  

(industry survey) 

I10 Processes CRUDi Framework 

(APQC) 

Ok. Available in 

Annex 8.1 & 8.2 

I11 Information Entities CRUDi Framework 

(IS specialists,  

Focus Group) 

Ok. Available in 

Annex 8.1 & 8.2 

I12 CRUD Matrix CRUDi Framework 

(CRUD) 

NOK.  

(case study) 

I13 Importance CRUDi Framework 

(survey & CRUD) 

NOK.  

(case study) 

I14 Priorities CRUDi Framework 

(simulation) 

NOK.  

(case study) 

 

Legend: Ok = exists or is verified; NOK = Not OK or not verified yet 

Table 6: Questions, items to address and test plan.  



Page 111 of 243 

 

According to the initial questions and the additional items to test and validate as identified in  

Table 6, the present chapter will provide the necessary demonstrations to allow for 

conclusions. 

Items I1, I2 and I3, as well as Items I10 and I11, can be solved based in the definitions provided 

in chapters 2 and 3. Those definitions will be tested and validated in the current chapter. 

Item I9, which is related to the Industry Referential, will be demonstrated and provided in 

chapter 4.3 based on the CRUDi Framework “Step #1”- CRUDi Survey to the banking industry, 

available in Annex 8.1 & 8.2.  

The remaining questions (Q1 to Q3) and items (I4 to I8; I12 to I14) will be validated and 

demonstrated, based on two case studies in real companies.  

The test conditions specific to each test case will be presented in the beginning of each case, in 

Chapters 4.3, 4.5 and 4.6 . 
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4.2. Financial Industry characterization 

In this chapter, the financial industry will be characterized in order to better understand its 

specific needs, challenges and priorities. 

 

4.2.1. Legislation, Regulators and Security 

Financial authorities and financial industry participants have a common interest in promoting 

the resilience of the financial system (banks) against major operational disruptions (Basel-

Committee 2006). 

According to (Lunsford and Collins 2008), organizations need to ensure that each employee has 

the appropriate access to information, but not excessive information access rights. He also 

describes challenges faced by auditors and organizations when a company hires, fires, loses, or 

moves employees. At the same time, new compliance requirements such as the Sarbanes-Oxley 

(SOX) Act or the Basel I-III regulatory standard, place greater importance on this. International 

regulatory legal entities, like the European Central Bank, state the need to define and 

implement a Business Continuity Plan (BCP) and a Disaster Recovery Plan (DRP). 

The EIOPA European authority has defined the general principles (key items of legislation) 

applicable to the development of risk management systems and internal control of insurance 

companies. More than a new process for calculating capital requirements, Solvency II will have 

a decisive impact on the management of insurance companies, with the goal of ensuring they 

are financially robust. Several legislation key items are focused, not only on business issues, but 

also on the Information Systems and Technologies used, thus having a direct impact on the 

investments made in these areas (Authority 2009). 

As the companies from the banking and insurance industries are progressively taking significant 

parts of their business to a Web environment, a new set of legal and regulatory implications 

and concerns have arisen. The web is revolutionizing the access to information and the 

opportunity for all people, including those with some sort of disability, to actively participate in 

society (Thatcher, Rutter et al. 2006). In many countries, the law mandates web accessibility, 

and consequently, policies exist to that end, for example in the European Union, with the eGov 

Action Plan (EU 2006) with new laws for the public procurement procedures based on 
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Electronic Web Platforms (Silva 2008, Pereira and Gonçalves 2010). If website accessibility 

levels are high (enabling the perception and understanding, the navigation and interaction with 

websites) then all sectors of society, including groups such as children, seniors and people with 

disabilities, can be more independent and lead more fulfilling lives (Gonçalves, Martins et al. 

2011). 

According to some studies regarding security (Dlamini, Eloff et al. 2009), the main concerns on 

this theme are (Figure 40) “Legal/Regulatory Compliance” and “Risk Management”. Below is 

data collection from issues found in the Computers & Security, Computer Fraud & Security, IEEE 

Security & Privacy and Information Management & Computer Security publications for the year 

2005 and 2006. 

 

Figure 40: Importance of topics across all journals, from:(Dlamini, Eloff et al. 2009). 

 

4.2.1. Specific processes and APQC framework for the banking industry 

It was adopted the APQC list of processes specific to the "Banking" industry, which qualifies the 

typical financial industry processes. This classification has some restrictions regarding the 

insurance industry but still has high coverage. Some of the specific processes that are not 

covered are the claims management and actuary.  
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The APQC process framework adopted allows characterizing 13 process categories and is 

organized into two groups (Figure 41), for the banking industry: 

 Operating Processes: One (1.0) to five (5.0); 

 Management and Support Processes: Six (6.0) to thirteen (13.0). 

 

Figure 41: APQC Processes for the Banking industry,  

from (APQC and IBM 2010) - Version 5.0.1-en-BANK, June 2011. 
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From the APQC “Operating Processes”, 22 process groups were considered (Table 7) as the 

most important for strategy and investments in IS. 

1.1 Define the business concept and long-term vision (10014) 

1.2 Develop business strategy (10015) 

1.3 Manage strategic initiatives (10016) 

2.1 Manage product and service portfolio (10061) 

2.2 Develop products and services (10062) 

3.1 Understand markets, customers and capabilities (10101) 

3.2 Develop marketing strategy (10102) 

3.3 Develop sales strategy (10103) 

3.4 Develop and manage marketing plans (10104) 

3.5 Develop and manage sales plans (10105) 

4.1 Plan for and acquire necessary resources (Supply Chain Planning) (10215) 

4.2 Procure materials and services (10216) 

4.3 Produce/Manufacture/Deliver product (10217) 

4.4 Apply Anti-Money Laundering (AML) policy (13953) 

4.5 Perform Know Your Customer (KYC) activities (13954) 

4.6 Deliver service to customer (10218) 

4.7 Manage logistics and warehousing (10219) 

5.1 Interface with customers (14017) 

5.2 Manage customer information (14021) 

5.3 Develop customer care/customer service strategy (10378) 

5.4 Plan and manage customer service operations (10379) 

5.5 Measure and evaluate customer service operations (10380) 

Table 7: APQC process groups from categories 1.0 to 5.0 for banking industry v 5.0.1. 

 

4.2.2. Information, Risk and Compliance in the Financial Industry 

Information is a key asset for organizations, and mainly for the financial industry. The 

technologies and IS in organizations represent one of the key components for the present 

management control and their future growth or even existence, because they combine 

processes, people and technology and they allow them to manage and archive information in 

an adequate way. Without information (and IS) organizations cannot survive in the information 
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age. Different levels of the detail of information and its relative quality motivates better 

decisions and allows their owners (organizations) to have a leading role and be ahead of 

competition, as they can decide better and faster (Delone 2003). 

Risk and compliance are well-known terms to all organizations, especially to the financial ones, 

being regulated in several ways by international institutions, mainly because of their direct 

impact on the global economy. These regulations also cover the IS and technology, with several 

recommendations and impositions to prevent data loss and business disruption in several 

possible scenarios (Basel-Committee 2006). Because of this, risk has a direct impact on the 

importance of some IS and on the investments needed to mitigate them. The British Standards 

Institution (BSI) published a document called “Publicly Available Specification 56 (PAS56), which 

attempted to set out a methodical approach to business continuity” (Drewitt 2013). 

 

 

Figure 42: Business interruption and continuity risks, p.12. from (Drewitt 2013). 
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Risk management allowed for the complete conceptualization of the global overview on 

organizational performance. The existence of risk is due to the occurrence of events that 

potentially can cause losses to organizations. These events can result directly or indirectly from 

inadequate or failed internal processes, people or systems or from external causes that are 

inherent to the business itself (Basel-Committee 2006, Authority 2009).  

Recommendations like Business Continuity supported by the ISO-22301 are key points of 

concern and investment for the financial industry, implying the identification of assets and 

services, as well as threats and risks. The business continuity planning (BCP) allows risk planning 

and mitigation for the considered situations and threats, creating tools and training people that 

can respond adequately if a malicious event occurs. Also included in the business continuity 

plan is the Disaster Recovery Plan (DRP), which is a documented process to ensure backups and 

restoration of systems in alternative equipment or place (datacentre), in the event of a disaster. 

The goal of a DRP is to resume normal computing capabilities in as little time as possible. 

 

Figure 43: Business Continuity, p.8. from (Wannous 2014). 
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Other regulation and compliance requirements like Basel II/III (Banking) and the Solvency II 

Directive (Insurance) intend to reduce operational risks of the financial organizations as well as 

of all the economy. This way, the compliance requirements imply significant efforts and 

investments and directly impact business strategy and priorities for those organizations in the 

financial industry (Basel-Committee 2006, Authority 2009). 

Because of this, risk has a direct impact on the importance of some IS and in the investments 

needed to mitigate them. Risk management has established itself as a current theme and 

motivated the appearance of organizations, methodologies and standards (COSO, COBIT or ISO 

31000). 

Additionally, each Information System has a different relative importance in supporting the 

business strategy, delivery capacity and global business results. Not only because of the risk 

variable but also because of its impact on business innovation and on client satisfaction, being a 

very important variable in terms of competitive advantage and to the organization business 

success (Trkman, P., 2010). Some authors  consider the existence of “critical” or more 

important processes (and their related support systems) and the non-critical or less important 

(Henderson and Venkatraman 1993). 

Business Continuity Management (BCM) is a management process that seeks to identify 

potential threats to the organization and develop strategies with the goal of maintaining and 

restoring organization business processes after a severe disruption, including the management 

of all resources necessary for production such as technology, human, infrastructure and 

informational. It focuses primarily on the development of plans and actions in order to maintain 

continuity of business processes in case of disaster or incident.  
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Figure 44: Operational Continuity program, from (Macaulay 2008). 

 

BCM seeks to answer the following questions: 

 What processes are critical to the business? 

 What is the maximum time tolerable for the critical business operations activities? 

 What are the maximum allowed damage and losses in case of a disaster / incident? 

 How much time is necessary for restoring organization operations? 

 Which model of corporate governance should organizations follow in the context of a 

disaster? 

 What is the communication plan to run in case of disaster / incident? 

 

BCM should be based on a set of best practices, methodologies and frameworks, such as 

(Macaulay 2008): 
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 Good Practice Guideline 2010 — Set of best practices emitted by Business Continuity 

Institute; 

 ISO22301:2012 — Requirements for Business Continuity Management Systems; 

 The purpose of these references is to provide a basis for understanding, developing and 

implementing an organizational culture focused on business continuity. 

 

This set of practices allows stimulation of organizational resilience, in order to empower 

organizations to safeguard the interests of organizations and their stakeholders. Each 

organization should frame Business Continuity Management processes in their specific set of 

characteristics, such as business model, organizational structure, physical infrastructure or 

geographic dispersion, among others (Macaulay 2008). 

The analysis of the organization and developing specific continuity strategies are essential to 

the BCM Plan success. BCM is an idiosyncratic process that requires careful definition, testing 

and maintenance, in order to suit all needs and specificity of the organization. 

In this chapter, several investment needs in organizations were identified, motivated by risk 

and legal requirements imposed by international legal entities.  
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4.3. CRUDi Survey – An Empirical Validation to the Financial Industry 

This work introduces the definition of the CRUDi Framework for management and decision 

support in Information Systems investments, based on the also proposed CRUDi Cube. The 

CRUDi Cube is an abstraction idealized from the CRUD Matrix which was extended by an extra 

dimension: the Importance dimension. This way we will have a new scoring model, calculated 

and based on the discrete relative importance attributed by the Business Managers and/or the 

CEO of the company. To the best of our knowledge, the proposed framework will allow 

organizations to answer the previously mentioned research questions. 

To confirm the importance of IS investments, the project team elaborated a survey that was 

validated with five business managers in organizations, to confirm that the questions and the 

scale were considered adequate. The survey presented in Annex 8.1 provides questions to 

address the existence of the problem and the methodology used to take IS investment 

decisions. It has questions to qualify if IS investments can provide competitive advantage to the 

business and it also covers the dimension of the legal requirements and their impact on 

investments (Pereira, Martins et al. 2014).  

 

4.3.1. Test Conditions, CRUDi Survey – part A – Introduction and purpose 

For the audience of the survey and based on the CRUDi Framework, we addressed business 

managers, CIOs and board members in organizations, in the selected industries (banking and 

insurance). If possible, all the decision takers in organizations should answer this survey, 

providing a more complete and accurate result, considering their different perspectives and 

visions (Finkelstein 2011). 

The survey has three parts: one (A) to introduce and explain its purpose with no questions, one 

(B) with the overall framework and the initial set of questions based on the interviews and 

workshops to validate the existence of a problem, and a final one (C) with the questions 

regarding relative importance qualification for business processes, based on the APQC list 

(second level) for the banking industry. 

The Likert scale was developed to measure opinions and attitudes of people regarding a series 

of statements related to a topic. In the present study, the research team decided to adopt 
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Likert scales to measure the presented variables, not only because they were considered 

adequate for the desired measurements, but also because they draw on several studies with 

similar context, dimension and complexity (Jacoby and Matell 1971, Ruivo, Johansson et al. 

2013, Martins, Oliveira et al. 2014). The typical dimensions of this scale are 1 to 5 or 1 to 7.    

The survey was presented to a total of 100 CIO and business managers in 29 organizations 

(banking and insurance companies). So far, we received 33 answers from 17 organizations, 

where we can observe the confirmation of the importance associated with IS investments. 

33,3% of the answers came from people with the CIO role and the remaining 66,7% came from 

business managers and board members. 

 

4.3.2. CRUDi Survey – part B – Background on investments and decision model 

The CRUDi survey part B is presented in the following (Table 8). Drawing from (Igbaria and Tan 

1997), a 5-point Likert scale was used to characterize the respondent’s background, considering 

the number 5 “always” and number 1 “never”. The values of Average, Median and Standard 

Deviation are also presented. 

   

 

Table 8: CRUDi Survey Answers, part B - General Background Questionnaire. 

 

B. General Background Questionnaire # 33

Characterization about importance of investments associated in IS / IT Average Median Std Deviation

1. The investment in IS / IT is strategic to business development and growth of the company? 4,5 4,0 0,5

2. The investment in IS / IT enables competitive advantage over competitors? 4,2 4,0 0,5

3. The investment in IS / IT to support legal requirements and compliance are more priority than other

investments to support business processes?
4,1 4,0 0,8

Characterization in IS / IT investment decision’s

4. Investment decisions are:

      Shared? 3,0 3,0 1,5

      Decentralized? 1,6 1,0 1,0

      Centralized? 3,2 4,0 1,4

      Based in methodology, or other? 1,2 1,0 0,7

5. If decisions are centralized, are:

      in the CEO? 2,3 2,0 1,4

      in the CIO? 2,3 2,0 1,3

      in the respective business manager? 2,0 1,0 1,2

      based in methodology, or other? 1,7 1,0 1,3

6. There is total autonomy of decision in investing in IS / IT to each business area? (Within the budget) 2,0 2,0 1,0
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From questions 1, 2 and 3, we can observe that investments in IS/IT are considered strategic for 

business development among organizations and they allow gaining competitive advantage 

regarding the competition. Even so, two answers (6%) state that those investments do not 

enable organizations to gain competitive advantage over competitors. 

From question 3, we can observe that investments regarding legal requirements and 

compliance are a greater priority than others related to business processes.  However, some 

(ten – 30%) answers state that IS investments in legal requirements are not a priority. 

From questions 4 and 5, we can observe that decisions are taken mainly in a centralized and 

shared way, and some difference of opinion was registered. The CEO and the CIO are the key 

central roles that take investment decisions, when they are centralized. Only a few (two – 6%) 

answers identify the use of some kind of methodology.  

From question 6, we can observe that business managers have no autonomy for investments, 

even when they gained previous budget approval. Some responses (three - 9%) say otherwise 

but there are different opinions within the same company, evidencing some contradictions. 

These contradictions may evidence some lack of knowledge or absence of systematization and 

alignment. 

 

4.3.3. CRUDi Survey – part C - Processes 

The CRUDi survey part C is presented in the following Table 9. Following (Kuan and Chau 2001) 

a 7-point Likert scale was used to characterize the importance variable. In the CRUDi 

Framework, relative importance values from 1 to 4 are considered “should have” and values 

from “5 to 7” are considered “must have”. 

The key points identified according to the final average for their importance are “Develop 

business strategy – 6,0” and “Interface with customers – 5,9”, followed by “Manage customer 

information – 5,8” and “Apply Anti-Money Laundering (AML) policy – 5,8”. Also important are 

“Manage strategic initiatives – 5,7”.   
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Table 9: Survey Answers, part C - Banking Industry – Relative Importance. 

 

Upon analysing these results, it can be observed that following the business strategy 

development, which is an internal task, the most important external activity is the interface 

with costumers and to manage well their information. Business strategy and long term vision 

definitions are also important activities for the interviewed managers.  

Following in the importance registered, we found the compliance and legal requirements 

“Apply Anti-Money Laundering (AML) – 5,8” and “Perform Know Your Customer (KYC) – 5,3” 

with significant importance.  

If we consider that technology innovation and change also motivates business innovation and 

change, we can state that the CEOs have a major role in organizations, together with the CIO, 

allowing them to evolve and adapt to this change. We can find frequent situations of 

organizations that crystallize their business and processes in some point in the past, allowing 

newer ones (start-ups) to rapidly gain market quota and overtake them.  

# 33

Average Median Std Deviation

1.1 Define the business concept and long-term vision (10014) 5,4 6,0 1,5

1.2 Develop business strategy (10015) 6,0 6,0 0,9

1.3 Manage strategic initiatives (10016) 5,7 6,0 1,1

2.1 Manage product and service portfolio (10061) 4,8 5,0 1,2

2.2 Develop products and services (10062) 5,3 6,0 1,1

3.1 Understand markets, customers and capabilities (10101) 5,4 5,0 1,0

3.2 Develop marketing strategy (10102) 5,1 5,0 0,9

3.3 Develop sales strategy (10103) 5,2 5,0 1,2

3.4 Develop and manage marketing plans (10104) 4,7 5,0 1,1

3.5 Develop and manage sales plans (10105) 5,1 5,0 1,1

4.1 Plan for and acquire necessary resources (Supply Chain Planning) (10215) 4,5 4,0 1,1

4.2 Procure materials and services (10216) 4,1 4,0 1,2

4.3 Produce/Manufacture/Deliver product (10217) 4,7 5,0 1,5

4.4 Apply Anti-Money Laundering (AML) policy (13953) 5,8 7,0 1,5

4.5 Perform Know Your Customer (KYC) activities (13954) 5,3 5,0 1,3

4.6 Deliver service to customer (10218) 5,4 5,0 1,3

4.7 Manage logistics and warehousing (10219) 3,2 3,0 1,4

5.1 Interface with customers (14017) 5,9 6,0 1,2

5.2 Manage customer information (14021) 5,8 6,0 0,8

5.3 Develop customer care/customer service strategy (10378) 5,5 6,0 1,1

5.4 Plan and manage customer service operations (10379) 5,5 6,0 1,2

5.5 Measure and evaluate customer service operations (10380) 5,4 6,0 1,2

C. Characterization Questionnaire about relative Importance of Processes (2nd level list 

APQC - Banking Sector)
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Considered less important is “Manage logistics and warehousing – 3,2”, which we can easily 

understand, given the financial industry. 

Considering the overall 5 “Operating Processes” from the APQC list for the Banking industry 

(APQC and IBM 2010), we can observe from the survey answers that the relative importance is: 

 Process “1.0 – Develop Vision and Strategy” is one of the most important; 

 Process “5.0 – Manage Customer Service” is one of the most important; 

 Process “4.0 – Deliver Products and Services” is very important. 

 Process “3.0 – Market and Sell Products and Services” is the fourth most important; 

 Process “2.0 – Develop and Manage Products and Services” is the least important; 

From those answers, it becomes obvious that the corporate vision and strategy definitions are 

crucial to organizations, as well as to manage customer service. This is a consensual opinion. 

This way, the information systems and information technologies that support those processes 

are considered the most important by the participants in the survey, when applied to the 

transition from processes architecture in Step 3 of the CRUDi Framework, to the information 

architecture in Step 4 of the CRUDi Framework. 
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4.4. Focus Group Session 

The Focus Group session allowed validating the possibility of application of the CRUDi 

Framework and to collect the importance of interfaces between IS, for the financial industry. In 

this chapter it is discussed the calibration process based in the information collected in the 

Focus Group session with 5 CIOs that allowed to identify the Interfaces Importance value and 

dependence level, being used in the application of the newly proposed framework.  

The Focus Group session occurred in the last year of this investigation project and after the 

CRUDi Survey directed to the financial industry. All the CIOs who responded previously to the 

CRUDi Survey (total of 10) were invited to participate.  

The CRUD Matrix and the clustering exercise was validated in the Focus Group session by the 

participant CIO’s. They also validated the 38 interfaces between information systems. 

 

4.4.1.1. Calibration Process, “Calculate Dependencies” - CRUDi Cube (B) 

In the present chapter will be detailed the calibration process application, according to chapter 

3.3.4 where we define the mathematical model and calibration process to recalculate the 

relative importance of each cluster, based on their connections and interfaces. Resulting from 

step 3 of the CRUDi Framework, the CRUDi Cube (A) was produced, with the following 

Information Systems (18) and their respective relative importance (average): 

IS.#ID Information System (IS) 
Importance Avg  

(Processes - CRUDi Survey) 

IS.1 Strategic Planning 5,97 

IS.2 Internal Organization 5,90 

IS.3 Product Design 5,00 

IS.4 Product Management 5,19 

IS.5 Marcom & GTM 4,80 

IS.6 CRM (SFA) - Sales Force Automation 4,85 

IS.7 Order Management 4,80 

IS.8 Risk Management 4,80 

IS.9 Production (Core System) 4,94 

IS.10 Suppliers Management (no outputs) 4,40 

IS.11 Compliance (no inputs) 4,90 

IS.12 Service Customer 5,35 

IS.13 Logistics 2,80 
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IS.14 CRM (Customer Service) 5,45 

IS.15 Invoicing 5,60 

IS.16 Customer Satisfaction 4,80 

IS.17 Complaints 5,60 

IS.18 BI  5,80 

Table 10: IS “Intrinsic” Importance (before calibration)  
for the Financial Industry (CRUDi Framework).  

 

The eighteen information systems identified in Table 10 are represented graphically in Figure 

45. 
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Figure 45: Financial industry Information Systems, resulting from the industry demonstration 
for the CRUDi Framework application. 

 

Each organization can execute its own exercise for the characterization of information entities 

and clustering, that will ultimately define the information systems list and their interfaces. 
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Resulting from the work of Focus Group with CIOs from the participating organizations, the 

importance values (0-5) for the 38 interfaces between (18) information systems were collected, 

characterizing the level of dependence between them. The interface unique ID number is 

presented inside each respective circle in Figure 46: 

 

 

Figure 46: IS Importance (Avg: 0 a 5) for Interfaces.  

 

The following Table 11 identifies the values of importance of each interface, with the amounts 

collected in the column “Impact (Avg) 0->5” and the equivalent but normalized values in 

column “Impact Avg (Adj) 0->0,5”. 

#IT Fr.IS From IS: To.IS To IS: 
Impact 
(Avg)  
0->5 

Impact 
Avg(Adj)  

0->0,5 

IT.1 IS.1 Strategic Planning IS.2 Internal Organization 3,2 0,3 

IT.2 IS.2 Internal Organization IS.3 Product Design 1,6 0,2 

IT.3 IS.3 Product Design IS.4 Product Management 3,4 0,3 

IT.4 IS.1 Strategic Planning IS.3 Product Design 4,2 0,4 

IT.5 IS.4 Product Management IS.5 Marcom & GTM 3,6 0,4 

IT.6 IS.5 Marcom & GTM IS.6 CRM (SFA) - Sales Force Aut. 3,8 0,4 

IT.7 IS.4 Product Management IS.6 CRM (SFA) - Sales Force Aut. 3,2 0,3 

IT.8 IS.6 CRM (SFA) - Sales Force Aut. IS.7 Order Management 2,2 0,2 
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IT.9 IS.7 Order Management IS.9 Production (Core System) 4,0 0,4 

IT.10 IS.9 Production (Core System) IS.12 Service Customer 3,6 0,4 

IT.11 IS.7 Order Management IS.12 Service Customer 3,4 0,3 

IT.12 IS.9 Production (Core System) IS.10 Suppliers 4,2 0,4 

IT.13 IS.9 Production (Core System) IS.8 Risk Management 3,2 0,3 

IT.14 IS.10 Compliance (no inputs) IS.9 Production (Core System) 2,8 0,3 

IT.15 IS.10 Compliance (no inputs) IS.10 Suppliers 2,4 0,2 

IT.16 IS.10 Compliance (no inputs) IS.8 Risk Management 3,2 0,3 

IT.17 IS.10 Compliance (no inputs) IS.12 Service Customer 2,8 0,3 

IT.18 IS.12 Service Customer IS.13 Logistics 3,2 0,3 

IT.19 IS.13 Logistics IS.14 CRM (Customer Service) 3,0 0,3 

IT.20 IS.12 Service Customer IS.14 CRM (Customer Service) 3,4 0,3 

IT.21 IS.7 Order Management IS.14 CRM (Customer Service) 3,8 0,4 

IT.22 IS.14 CRM (Customer Service) IS.15 Invoicing 3,0 0,3 

IT.23 IS.14 CRM (Customer Service) IS.17 Complaints 2,4 0,2 

IT.24 IS.14 CRM (Customer Service) IS.12 Service Customer 3,2 0,3 

IT.25 IS.14 CRM (Customer Service) IS.16 Customer Satisfaction 3,4 0,3 

IT.26 IS.17 Complaints IS.16 Customer Satisfaction 3,6 0,4 

IT.27 IS.17 Complaints IS.12 Service Customer 3,2 0,3 

IT.28 IS.15 Invoicing IS.16 Customer Satisfaction 2,2 0,2 

IT.29 IS.15 Invoicing IS.18 BI 2,2 0,2 

IT.30 IS.16 Customer Satisfaction IS.18 BI 1,8 0,2 

IT.31 IS.14 CRM (Customer Service) IS.18 BI 2,0 0,2 

IT.32 IS.8 Risk Management IS.18 BI 1,6 0,2 

IT.33 IS.7 Order Management IS.18 BI 2,0 0,2 

IT.34 IS.6 CRM (SFA) - Sales Force Aut. IS.18 BI 1,8 0,2 

IT.35 IS.4 Product Management IS.18 BI 1,4 0,1 

IT.36 IS.3 Product Design IS.18 BI 1,4 0,1 

IT.37 IS.2 Internal Organization IS.18 BI 1,6 0,2 

IT.38 IS.18 BI  IS.1 Strategic Planning 4,4 0,4 

Table 11: IS Interfaces Importance for the Financial Industry (CRUDi Framework).  

 

Figure 47 illustrates the identified IS with their “intrinsic” relative importance and the interfaces 

between them, characterized with the calibrated value from 0 to 0,5 representing the impact or 

dependence level. 
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Figure 47: IS Importance (calibrated) (Avg: 0 a 0,5) for Interfaces.  

  

The relative importance value of each IS mentioned in Figure 47 applies at the initial moment  

(t = 0).  

 

To calculate the impacts due to interfaces between different IS and so calibrate the values of 

relative importance of each IS in t = 1, we will recalculate the value of the relative importance 

of each IS as described in cap. 3.3.4. 

Thus, the calibrated values of relative importance for each IS are presented in the following 

table: 

IS.#ID Information System (IS) 
Importance Avg  

(Processes - 
CRUDi Survey) 

Importance Avg  
(Processes - 

CALIBRATED) 

IS.1 Strategic Planning 5,97 8,73 

IS.2 Internal Organization 5,90 6,62 

IS.3 Product Design 5,00 6,51 

IS.4 Product Management 5,19 8,85 

IS.5 Marcom & GTM 4,80 5,60 
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IS.6 CRM (SFA) - Sales Force Automation 4,85 6,21 

IS.7 Order Management 4,80 10,93 

IS.8 Risk Management 4,80 4,99 

IS.9 Production (Core System) 4,94 9,44 

IS.10 Suppliers Management (no outputs) 4,40 3,58 

IS.11 Compliance (no inputs) 4,90 10,39 

IS.12 Service Customer 5,35 7,86 

IS.13 Logistics 2,80 3,09 

IS.14 CRM (Customer Service) 5,45 12,69 

IS.15 Invoicing 5,60 7,47 

IS.16 Customer Satisfaction 4,80 5,31 

IS.17 Complaints 5,60 8,57 

IS.18 BI  5,80 8,09 

Table 12: IS (calibrated) Importance for the Financial Industry (CRUDi Framework). 

 

The detailed calculations are presented in Annex 8.3 and below the first three calculations are 

presented as examples (IS.1; IS.2; IS.3): 

 

IS.1(t=1) = IS.1(t=0) – 0,8 x IS.1(t=0) x (IS.18(t=0) x IT.38) / (7) + IS.1(t=0) x IT.1 + IS.1(t=0) x IT.4 

IS.1(t=1) = 5,97 – 0,8 x 5,97 x (5,80 x 0,42) / (7) + 5,97 x 0,32 + 5,97 x 0,42 = 8,73 

 

IS.2(t=1) = IS.2(t=0) - 0,8 x IS.2(t=0) x (IS.1(t=0) x IT.1) / (7) + IS.2(t=0) x IT.2 + IS.2(t=0) x IT.37 

IS.2(t=1) = 5,90 – 0,8 x 5,90 x (5,97 x 0,32) / (7) + 5,90 X 0,16 + 5,90 x 0,18 = 6,62 

 

IS.3(t=1) = IS.3(t=0) - 0,8 x IS.3(t=0) x (IS.2(t=0) x IT.2 + IS.1(t=0) x IT.4) / ( 2 x 7) +  

IS.3(t=0) x IT.3 + IS.3(t=0) x IT.36 =  

IS.3(t=1) = 5,00 – 0,8 x 5,00 x (5,90 x 0,16 + 5,97 x 0,42) / (14) + 5,00 x 0,34 + 5,00 x 0,16 = 6,51 
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4.5. Case Study - Insurance company “MP” 

This chapter will describe a case study for the application of the CRUDi framework (Pereira, 

Martins et al. 2014) in an Insurance Company (MP). This case study aimed to demonstrate if the 

CRUDi framework could bring benefits in to the investment decisions process or not. 

   

4.5.1. Test Conditions 

4.5.1.1. Key Participants 

The key participants in the project were the CIO, the Strategic Planning responsible and the 

CMO. 

4.5.1.2. Company Profile  

The insurance company (MP) started its activity in 1942 and has about 16 000 members in two 

countries. It is an insurer specialized in the maritime sector for accidents at work and personal 

accidents. Increasingly ambitious and more comprehensive, MP has broadened its scope of 

action to other coastal communities near branches and nautical leisure activities. Currently, MP 

holds the stronger and growing position in recreational boating and maritime tourism 

companies. These are sectors for which specific insurance is designed to provide strong 

guarantees and great advantages to its subscribers. In 2010, MP reached a turnover of 10 

million Euros. 

4.5.1.3. Previous Information Systems Investment Model 

The decision model for investments in the organization was traditionally collegial, and decisions 

were shared among decision makers of the organization that comprise the executive 

committee. The proposed investments in IS could be presented by the CIO or any other officer 

of the organization and voted in an executive committee council.  

4.5.1.4. Objectives of applying the CRUDi Framework 

As main objectives in implementing the CRUDi framework, MP intended to improve the 

alignment between the investments and the organization’s business strategy. In order to 
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achieve this goal, MP decided to start improving their business strategy documentation and 

share it internally in the organization, among the company executives and decision makers. 

The present economic difficulties and strong competition in the insurance sector require a 

greater alignment of financial resources and investments in IS, aligned with the organization's 

objectives and strategic plan, as these resources are significantly lower than the investment 

proposals presented by the management team. 

Even for approved investments, it is necessary to assign a priority that allows the organization 

to achieve the maximum possible results and thus achieve the goals formulated in its strategic 

plan, as fast as possible. 

 

4.5.2. CRUDi Framework Application 

4.5.2.1. CRUDi Framework #1 - CRUDi Survey 

The CRUDi Survey results from the CRUDi Framework Stage 1.  

The key participants of the insurance company MP in the CRUDi Framework case study of 

application were the management, business, technology, finance and strategy and they 

responded to the CRUDi survey.  

The results observed in the CRUDi Survey (Part B) showed that the organization considers 

investments in IS strategic for the development and growth of the organization. It can also be 

concluded that investments allow for competitive advantage in the market and with its 

customers and legal requirements are prioritized with respect to the investments required to 

support them.  

To the present date, the organization had no tradition in the application of methodologies for 

assessment and monitoring of investments in IS.  

As suggested by the CRUDi Framework, we adopted the typical list from each business sector 

with the business processes characterization (APQC, second level) (APQC and IBM 2010, 

Pereira, Martins et al. 2012), to support the CRUDi Survey Part C. 
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CRUDi - Use Case - Processes - MP Industry MP Answers (#): 5 

APQC Business Processes (APQC - Level 1) Importance Score 
 

Average 
 

R1 R2 R3 R4 R5 Score Average score 

100 Business Strategy 5,9 1357   5,7                 

110 
1.1 Define the business concept and long-term 
vision (10014) 5,8 1176   5,4   

5 7 4 7 6 1176 

1356,8 
120 1.2 Develop business strategy (10015) 6,2 1814   6,0   6 7 6 6 6 1814 

130 1.3 Manage strategic initiatives (10016) 5,6 1080   5,7   5 6 6 6 5 1080 

200 Research & Development 5,2 906   5,0                 

210 
2.1 Manage product and service portfolio 
(10061) 4,4 300   4,8   

4 5 3 5 5 300 
906 

220 2.2 Develop products and services (10062) 6,0 1512   5,3   6 7 6 5 6 1512 

300 Sales & Marketing 5,3 929   5,1                 

310 
3.1 Understand markets, customers and 
capabilities (10101) 6,4 2117   5,4   

6 7 7 6 6 2117 

929,36 

320 3.2 Develop marketing strategy (10102) 5,4 900   5,1   5 6 6 5 5 900 

330 3.3 Develop sales strategy (10103) 5,2 700   5,2   4 7 5 5 5 700 

340 
3.4 Develop and manage marketing plans 
(10104) 4,8 450   4,7   

3 5 6 5 5 450 

350 3.5 Develop and manage sales plans (10105) 4,8 480   5,1   4 6 5 4 5 480 

400 Delivery 4,9 762   4,7                 

410 
4.1 Plan for and acquire necessary resources 
(Supply Chain Planning) (10215) 5,4 840   4,5   

6 7 5 4 5 840 

761,8 

420 4.2 Procure materials and services (10216) 4,4 288   4,1   5 3 4 4 6 288 

430 
4.3 Produce/Manufacture/Deliver product 
(10217) 4,6 346   4,7   

6 3 4 4 6 346 

440 
4.4 Compliance: Apply Anti-Money Laundering 
(AML) & Operational Risk (13953) 6,6 2401   5,8   

5 7 7 7 7 2401 

450 
4.5 Perform Know Your Customer (KYC) 
activities (13954) 5,0 600   5,3   

5 5 5 4 6 600 

460 4.6 Deliver service to customer (10218) 5,4 840   5,4   5 5 4 6 7 840 

470 4.7 Manage logistics and warehousing (10219) 2,8 18   3,2   2 3 3 5 1 18 

500 Customer Feedback 5,5 1042   5,6                 

510 5.1 Interface with customers (14017) 6,4 2058   5,9   5 7 6 7 7 2058 

1042 

520 5.2 Manage customer information (14021) 5,4 900   5,8   5 5 5 6 6 900 

530 
5.3 Develop customer care/customer service 
strategy (10378) 5,2 720   5,5   

4 5 6 5 6 720 

540 
5.4 Plan and manage customer service 
operations (10379) 5,6 1050   5,5   

5 7 5 5 6 1050 

550 
5.5 Measure and evaluate customer service 
operations (10380) 4,8 480   5,4   

4 5 5 4 6 480 

Table 13: CRUDi Survey Answers, Part C – Insurance Company “MP”. 

 

The average value of the relative importance registered in the CRUDi Survey (Part C) for the 22 

operation processes, allows us to observe that: 

• Importance: 6.6 – The application of the requirements for legal compliance are 

considered the most important and with more priority - "4.4 - Compliance: Apply AML 

& Operational Risk (13953)";  
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• Importance: 6.4 - The understanding of markets, customers and business potential is 

considered the second most important - "3.1 Understand markets, customers and 

capabilities (10101)";  

• Importance: 6.4 - The interface and client relationship is considered the second most 

important - "5.1 Interface with customers (14017)", equal to understand markets and 

business potential;  

• Importance: 6.2 - The development of the organization's business strategy is 

considered the fourth most important - "1.2 Develop business strategy (10015)";  

• Importance: 6.0 - The development of new products and services is considered the 

fifth most important - "2.2 Develop products and services (10062)"; 

When the values of relative importance attributed by the organization executives are compared 

with the results of the industry, we can see that there is a great consistency with the 

importance attributed to the same processes. However, the order of importance responses 

observed in the industry is not exactly equal to that observed in this organization, there being 

some order permutations. As an example, MP considers “4.4 - Compliance: Apply AML & 

Operational Risk" and “3.1 Understand markets, customers and capabilities” more important 

than the remaining industry.  
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4.5.2.2. CRUDi Framework #2 - CRUD Matrix 

The CRUD matrix resulting from the application of step 2 of the CRUDi Framework was 

elaborated and documented, identifying the IS. 

 

Figure 48: CRUD Matrix – Insurance Company “MP”. 
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4.5.2.3. CRUDi Framework #3 - CRUDi Cube (A) 

The CRUDi Cube (A) resulting from the application of step 3 of the CRUDi Framework was 

elaborated and documented. Gathering information from the previous two steps, the CRUDi 

Cube was built for this insurance company, which identifies the processes considered as the 

most important. 

 

Figure 49: CRUDi Cube (A), Processes Importance Score – Insurance Company “MP”. 

 

4.5.2.4. CRUDi Framework #4 - Calculate Dependencies 

The calculation of the dependencies between the different processes results from the 

application of step 4 of the CRUDi Framework. As a final result of this activity, the value of the 

relative importance of each process was adjusted according to its influence on other processes. 

4.5.2.5. CRUDi Framework #5 - CRUDi Cube (B)  

The CRUDi Cube (B) results from the application of step 5 of the CRUDi Framework. This activity 

consists of replacing the processes for their respective information systems, according to the 

system architecture of the organization. As a final result we have the CRUDi Cube with IS and 
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their importance score, assigned through a mathematical algorithm and based on the relative 

importance assigned initially in the CRUDi Survey. 

 

Figure 50: CRUDi Cube (B), Information Systems Score – Insurance Company “MP”.  

 

4.5.2.6. CRUDi Framework #6 - Impact on ROI 

The calculation of the ROI impact results from the application of step 6 of the CRUDi 

Framework. As a final result of this activity we obtain the simulation of scoring and its 

respective impact on the ROI considered in IS for this organization. 

CRUDi - Use Case - Information Systems - MP

Max of Importance Score Labels

Row Labels 2401,0 2116,8 2058,0 1814,4 1512,0 1176,0 Grand Total

6,6 6,6 6,6

Compliance: Anti-Money Laundering (AML) policy (NOVO) 6,6 6,6

Compliance: Business Continuity (and DRP: GIS) (NOVO) 6,6 6,6

Compliance: SEPA (NOVO) 6,6 6,6

Compliance: Solvency II (NOVO) 6,6 6,6

6,4 6,4 6,4 6,4

BI: Sales - Products; Clients; Opportunities; Proposals; Contracts (NOVO) 6,4 6,4

Clients & Channels - Fisheries Association (region) 6,4 6,4

Clients & Channels - SOA; Self Service Web / Mobile: "My Insurance" (NOVO) 6,4 6,4

Clients & Channels - Web Site - Offerings External Communication (Products) (NOVO) 6,4 6,4

Clients & Channels: Multichannel Management (NOVO) 6,4 6,4

CRM: Sales Force Automation (Customer) - Customers Management (NOVO) 6,4 6,4

CRM:Go To Market (GTM) - Target Customers Database; Segmentation; MKTG Campaigns (NOVO) 6,4 6,4

Market Survey & External information: Portal APS - Associação Portuguesa de Seguradoras 6,4 6,4

Market Survey & External information: Studies - Insurance 6,4 6,4

6,2 6,2 6,2

Organization Desifn & Governance (NOVO) 6,2 6,2

BPM: Organizational Performance Eficiency and Alignement (NOVO) 6,2 6,2

6,0 6,0 6,0

CRM: Sales Force Automation (SFA) - Sales Activity; Proposals; Salesman/Agents (NOVO) 6,0 6,0

GIS - Products Development 6,0 6,0

SW Factory: GIS - New Products/Services Requirements 6,0 6,0

5,8 5,8 5,8

Strategie: BI - Business Intelligence - Global (KPI's) 5,8 5,8

Strategie: Customer Survey (OnLine / Presencial - Agentes) (NOVO) 5,8 5,8

Strategie: Documents (Word,Visio,XLS,..) 5,8 5,8

Strategie: Studies - Externos (Gartner; Portal/Feed) 5,8 5,8

Strategie: Studies - Web Content available (Google Search) 5,8 5,8
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Figure 51: CRUDi Framework, Impact on ROI – Insurance Company “MP”. 

 

4.5.3. Impact on the Organisation and Results Achieved 

The impact of applying the CRUDi framework on MP was considered high, allowing 

improvement of the alignment between investments in IS and the business strategy, thus 

improving the results achieved against the goals formulated. The dissemination of information 

resulting from the application of the CRUDi framework, among decision makers of the 

organization, led to better a understanding of each participant on each investment and its 

importance to improve outcomes as formulated in the Strategy. 

As a second line of results, documentation and dissemination of the organization's strategy was 

improved, with similar benefits in the alignment between policy makers. 

It was possible to evaluate the positioning of the organization in comparison to the financial 

industry, identifying the common and other non-coincident points, giving rise to the discussion 

and better understanding and contributing to the identification and formulation of future 

actions. This application of the CRUDi Framework achieved all the initial objectives that were 

defined and we can state that it can be used in other insurance companies, based in this 

experience.   

CRUDi - Use Case - MP Reference: Score 1089 Reference: Importance 5,7

Importance : 5,9 Importance : 5,2 Importance : 5,3 Importance : 4,9 Importance : 5,5

APQC - Processes (Multiple Items)APQC - Processes (Multiple Items)APQC - Processes (Multiple Items)APQC - Processes (Multiple Items)APQC - Processes (Multiple Items)

1.2 Develop business strategy (10015) 1814 2.2.1 Design, build, and evaluate products and services (10080)1512 3.1.1 Perform customer and market intelligence analysis (10106)2117 4.4 Apply Compliance (Anti-Money Laundering - AML - policy (13953)2401 5.1 Interface with customers (14017) 2058

1.1.2 Survey market. Determine customer needs and wants 

(10018) 1176 2.2 Develop products and services (10062) 1512 3.1 Understand markets, customers and capabilities (10101)2117 4.6.1 Service bank customers (13959) 840 5.1.2 Manage channels (14019) 2058

1.1.1 Assess the external environment (10017) 1176 2.1.3 Perform discovery research (10065) 300 3.2 Develop marketing strategy (10102) 900 4.1.9 Develop quality standards and procedures (10368)840 5.1.1 Integrate channels (14018) 2058

1.1.3 Perform internal analysis (10019) 1176 2.1 Manage product and service portfolio (10061)300 3.3 Develop sales strategy (10103) 700 4.6.4 Provide service to specific customers (10322)840 5.4.6 Manage customer complaints (10389) 1050

1.1 Define the business concept and long-term vision 

(10014) 1176 2.1.2 Define product/ service development requirements - 10064300 3.5.1 Generate leads (10182) 480 4.1 Plan for and acquire necessary resources (Supply Chain Planning) (10215)840 5.4.3 Invoice customer (14035) 1050

1.3 Manage strategic initiatives (10016) 1080 3.5.2 Manage customers and accounts (10183) 480 4.6 Deliver service to customer (10218) 840 5.4 Plan and manage customer service operations (10379)1050

3.5 Develop and manage sales plans (10105) 480 4.5 Perform Know Your Customer (KYC) activities (13954)600 5.2 Manage customer information (14021) 900

APQC (Multiple Items)APQC (Multiple Items)APQC (Multiple Items)APQC (Multiple Items)APQC (Multiple Items)

Strategie: BI - Business Intelligence - Global (KPI's) 1176 GIS - Products Development 1512 BI: Sales - Products; Clients; Opportunities; Proposals; Contracts (NOVO)2117 Compliance: Solvency II (NOVO) 2401 Clients & Channels: Multichannel Management (NOVO)2058

Strategie: Customer Survey (OnLine / Presencial - Agentes) (NOVO)1176 SW Factory: GIS - New Products/Services Requirements1512 CRM:Go To Market (GTM) - Target Customers Database; Segmentation; MKTG Campaigns (NOVO)2117 Compliance: Business Continuity (and DRP: GIS) (NOVO)2401 Clients & Channels - SOA; Self Service Web / Mobile: "My Insurance" (NOVO)2058

Strategie: Documents (Word,Visio,XLS,..) 1176 CRM: Sales Force Automation (SFA) - Sales Activity; Proposals; Salesman/Agents (NOVO)1512 Market Survey & External information: Portal APS - Associação Portuguesa de Seguradoras2117 Compliance: Anti-Money Laundering (AML) policy (NOVO)2401 Clients & Channels - Web Site - Offerings External Communication (Products) (NOVO)2058

Strategie: Studies - Externos (Gartner; Portal/Feed) 1176 Requisitos de Produtos: WWW (HTML5, CSS3, Content)300 Market Survey & External information: Studies - Insurance2117 Compliance: SEPA (NOVO) 2401 CRM: Sales Force Automation (Customer) - Customers Management (NOVO)2058

Strategie: Studies - Web Content available (Google Search) 1176 Requisitos de Produtos: Documents (Word,Visio,XLS,..)300 Propostas e Vendas: Indicadores de Sinistralidade - Conhecimento de cliente e Risco comercial (KYC)480 Web / Mobile - Self Insurance (NOVO) 840 Clients & Channels - Fisheries Association (region)2058

Inquéritos de Pesquisa de Novos Produtos (OnLine / Presencial - Agentes) (NOVO)300 Cotações e Propostas: Agentes 480 SGQ (Qualidade) 840 ERP: GIS 1050

Cotações e Propostas: GIS 480 Claims: Aceitação de sinistros e Termos especificos de contrato (seguro) - Ac. Trabalho840 CRM: Cliente e seu histórico (NOVO) 1050

CRM: Campanhas Marketing (NOVO) 480 Service Costumers: GIS 840 Clientes e Contratos: Indicadores de Sinistralidade - Saneamento de Carteira1050

CRM: Captação Particulares & Negócios (NOVO)480 BPM: Pedidos de Clientes (NOVO) 1050

Internet e Web (Portais) - Ofertas; Intranet (NOVO)480 CRM: Cliente e HelpDesk (Ajuda) (NOVO) 1050

Publicidade e Comunicação - Content: WWW (HTML5, CSS3, Video,..)450 BPM: Reclamações (NOVO) 1050

Publicidade: Revista 450 Costumer Service: GIS 900

Publicidade: Newsletter 450 BI: Clientes e Satisfação (NOVO) 900

Inquéritos para Sugestões de Clientes (OnLine / Presencial - Agentes) (NOVO)900

Costumer Information: GIS + CRM (NOVO) 900

Inquéritos de Satisfação de Clientes (OnLine / Presencial - Agentes) (NOVO)480
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4.6. Case Study – Bank (BK1) 

This chapter will describe a case study for application of the CRUDi framework (Pereira, Martins 

et al. 2014) in an international Bank (BK1). This second case study allows to confirm or not the 

goodness of the considered CRUDi framework. With a positive second case study, it will be 

corroborated its validity for application. 

 

4.6.1. Test Conditions 

4.6.1.1. Key Participants 

The key participants were the CIO, the COO and the Sales (Online Channel) responsible. 

4.6.1.2. Company Profile  

One of the largest banks in the world is a global, multinational bank. It’s one of the twenty 

leading banks of the world in terms of market capitalization. It operates in Retail banking and 

serves more than 100 million customers. It is present in countries on four continents.  

4.6.1.3. Previous Information Systems investment model 

The decision model for investments in the organization was traditionally collegial, and decisions 

were shared among decision makers of the organization in the executive committee. The 

proposed investments in IS could be presented by the CIO or any other officer of the 

organization and voted on in an executive committee council.  

4.6.1.4. Objectives of applying the CRUDi Framework 

As main objectives in implementing the CRUDi framework, BK1 intended to improve the 

alignment between the investments and the organization business strategy. In order to achieve 

this goal, BK1 decided to start improving their business strategy documentation and share it 

internally to the organization, among the company executives and decision makers. 

The present economic difficulties and strong competition in the banking industry require a 

greater alignment of financial resources and investments in IS, aligned with the organization's 

objectives and strategic plan, as these resources are significantly lower than the investment 

proposals presented by the management team. 
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Even for approved investments, it is necessary to assign a priority that allows the organization 

to achieve the maximum possible results and thus achieve the goals formulated in its strategic 

plan, as fast as possible. 

 

4.6.2. CRUDi Framework Application 

4.6.2.1. CRUDi Framework #1 - CRUDi Survey 

The CRUDi Survey results from the CRUDi Framework Stage 1.  

The key participants of the bank BK1 in the CRUDi Framework case study of application were 

the management, business, technology, finance and strategy and they responded to the CRUDi 

survey. The results observed in the CRUDi Survey (Part B) showed that the organization 

considers investments in IS strategic for the development and growth of the organization. It can 

also be concluded that investments allow for competitive advantage in the market and with its 

customers and legal requirements are prioritized with respect to the investments required to 

support them. To the present date, the organization had no tradition in the application of 

methodologies for assessment and monitoring of investments in IS.  

As suggested by the CRUDi Framework, we adopted the typical list from each business sector 

with the business processes characterization (APQC, second level) (APQC and IBM 2010, 

Pereira, Martins et al. 2012), to support the CRUDi Survey Part C. 

 

CRUDi - Use Case - Processes – BK1  Industry   Answers (#): 4 

APQC Processos de Negócio (APQC - Nível 1) Importance Score   Average   R1 R2 R3 R4 Score Average 

100 Business Strategy 6,1 334   5,7               

110 
1.1 Define the business concept and long-
term vision (10014) 5,8 245   5,4   

7 4 7 5 245 

333,7 
120 1.2 Develop business strategy (10015) 6,0 315   6,0   6 7 6 5 315 

130 1.3 Manage strategic initiatives (10016) 6,5 441   5,7   6 7 6 7 441 

200 Research & Development 5,4 197   5,0               

210 
2.1 Manage product and service portfolio 
(10061) 5,3 175   4,8   

5 7 4 5 175 
196,875 

220 2.2 Develop products and services (10062) 5,5 219   5,3   5 7 5 5 219 

300 Sales & Marketing 4,9 132   5,1               

310 
3.1 Understand markets, customers and 
capabilities (10101) 4,8 125   5,4   

5 5 4 5 125 131,8 
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320 3.2 Develop marketing strategy (10102) 5,0 150   5,1   5 6 4 5 150 

330 3.3 Develop sales strategy (10103) 5,0 126   5,2   4 7 3 6 126 

340 
3.4 Develop and manage marketing plans 
(10104) 4,5 90   4,7   

4 6 3 5 90 

350 3.5 Develop and manage sales plans (10105) 5,3 168   5,1   4 7 4 6 168 

400 Delivery 4,1 70   4,7               

410 
4.1 Plan for and acquire necessary resources 
(Supply Chain Planning) (10215) 4,0 64   4,5   

4 4 4 4 64 

69,8 

420 4.2 Procure materials and services (10216) 3,8 48   4,1   4 4 3 4 48 

430 
4.3 Produce/Manufacture/Deliver product 
(10217) 4,3 72   4,7   

4 6 4 3 72 

440 
4.4 Compliance: Apply Anti-Money 
Laundering (AML) & Operational Risk (13953) 4,8 95   5,8   

3 7 3 6 95 

450 
4.5 Perform Know Your Customer (KYC) 
activities (13954) 3,5 30   5,3   

3 4 2 5 30 

460 4.6 Deliver service to customer (10218) 4,5 100   5,4   5 5 4 4 100 

470 
4.7 Manage logistics and warehousing 
(10219) 4,3 80   3,2   

4 4 4 5 80 

500 Customer Feedback 4,8 125   5,6               

510 5.1 Interface with customers (14017) 4,8 125   5,9   5 5 5 4 125 

125 

520 5.2 Manage customer information (14021) 5,0 156   5,8   5 5 5 5 156 

530 
5.3 Develop customer care/customer service 
strategy (10378) 4,8 125   5,5   

5 5 4 5 125 

540 
5.4 Plan and manage customer service 
operations (10379) 4,5 100   5,5   

4 5 4 5 100 

550 
5.5 Measure and evaluate customer service 
operations (10380) 4,8 120   5,4   

4 6 4 5 120 

Table 14: CRUDi Survey Answers, Part C – Bank “BK1”. 

 

The average value of the relative importance registered in the CRUDi Survey (Part C) for the 22 

operation processes, allows us to observe that: 

• Importance: 6.5 – The strategic initiatives management are considered the most 

important and with more priority - "1.3 Manage strategic initiatives (10016)";  

• Importance: 6.0 - The business strategy development is considered the second most 

important - "1.2 Develop business strategy (10015)";  

• Importance: 5.8 - The business concept definition and long term vision is considered 

the third most important - "1.1 Define the business concept and long-term vision 

(10014) ";  

• Importance: 5.5 - The development of new products and services is considered the 

fourth most important - "2.2 Develop products and services (10062)";  
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• Importance: 5.3 - The sales management and development is considered the fifth most 

important - "3.5 Develop and manage sales plans (10105)"; 

When the values of relative importance attributed by the organization executives are compared 

with the results of the industry, we can see that there is a great consistency mainly in the 

“Business Strategy”, “Research & Development” and “Sales & Marketing”. However, BK1 

considers “Delivery” and the “Customer Feedback” less important than the industry average. 

 

4.6.2.2. CRUDi Framework #2 - CRUD Matrix 

The CRUD matrix resulting from the application of step 2 of the CRUDi Framework was 

elaborated and documented, identifying the IS. 

 

Figure 52: IS – Bank “BK1”. 

 

4.6.2.3. CRUDi Framework #3 - CRUDi Cube (A) 

The CRUDi Cube (A) resulting from the application of step 3 of the CRUDi Framework was 

elaborated and documented. Gathering information from the previous two steps, the CRUDi 

Cube was built for this bank, which identifies the processes considered as the most important. 
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Figure 53: CRUDi Cube (A), Processes Importance Score – Bank “BK1”.  

 

4.6.2.4. CRUDi Framework #4 - Calculate Dependencies 

The calculation of the dependencies between the different processes results from the 

application of step 4 of the CRUDi Framework. As a final result of this activity, the value of the 

relative importance of each process was adjusted according to its influence on other processes. 
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4.6.2.5. CRUDi Framework #5 - CRUDi Cube (B)  

The CRUDi Cube (B) results from the application of step 5 of the CRUDi Framework. This activity 

consists of replacing the processes for their respective information systems, according to the 

system architecture of the organization. As a final result we have the CRUDi Cube with IS and 

their importance score, assigned through a mathematical algorithm and based on the relative 

importance assigned initially in the CRUDi Survey. 

 

Figure 54: CRUDi Cube (B), Information Systems Score – Bank “BK1”.  

 

4.6.2.6. CRUDi Framework #6 - Impact on ROI 

The calculation of the ROI impact results from the application of step 6 of the CRUDi 

Framework. As a final result of this activity we obtain the simulation of scoring and its 

respective impact on the ROI considered in IS for this organization. 
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Figure 55: CRUDi Framework, Impact on ROI – Bank “BK1”. 

 

4.6.3. Impact on the Organisation and Results Achieved 

The impact of applying the CRUDi framework on BK1 was considered high, allowing for 

improvement in the alignment between investments in IS and the business strategy, thus 

improving the results achieved against the goals formulated. The dissemination of information 

resulting from the application of the CRUDi framework, among decision makers of the 

organization, led to a better understanding of each participant for each investment and its 

importance to improve outcomes as formulated in the Strategy. 

As a second line of results, documentation and dissemination of the organization's strategy was 

improved, with similar benefits in the alignment between policy makers. 

It was possible to evaluate the positioning of the organization in comparison to the financial 

industry, identifying the common, and other non-coincident points, giving rise to the discussion 

and better understanding and contributing to the identification and formulation of future 

actions. 

This application of the CRUDi Framework achieved all the initial objectives that were defined 

and we can state that it can be used in other banks, based in this experience. 

CRUDi Use Case - BK1 Reference: Score 162 Reference: Importance 5,2

Importance : 6,1 Importance : 5,4 Importance : 4,9 Importance : 4,1 Importance : 4,8

APQC - Processes (Multiple Items)APQC - Processes (Multiple Items)APQC - Processes (Multiple Items)APQC - Processes (Multiple Items)APQC - Processes (Multiple Items)

1.3 Manage strategic initiatives (10016) 441 2.2.1 Design, build, and evaluate products and services (10080)219 3.5.1 Generate leads (10182) 168 4.6.1 Service bank customers (13959) 100 5.2 Manage customer information (14021) 156

1.2 Develop business strategy (10015) 315 2.2 Develop products and services (10062) 219 3.5.2 Manage customers and accounts (10183) 168 4.6.4 Provide service to specific customers (10322)100 5.2.2 Integrate customer information (14023) 156

1.1.2 Survey market. Determine customer needs and wants 

(10018) 245 2.1.3 Perform discovery research (10065) 175 3.5 Develop and manage sales plans (10105) 168 4.6 Deliver service to customer (10218) 100 5.2.3 Analyze customer information (14024) 156

1.1.3 Perform internal analysis (10019) 245 2.1 Manage product and service portfolio (10061)175 3.2 Develop marketing strategy (10102) 150 4.4 Compliance: Apply Anti-Money Laundering (AML) & Operational Risk (13953)95 5.1.2 Manage channels (14019) 125

1.1 Define the business concept and long-term vision 

(10014) 245 2.1.2 Define product/ service development requirements - 10064175 3.3 Develop sales strategy (10103) 126 4.7 Manage logistics and warehousing (10219) 80 5.1 Interface with customers (14017) 125

1.1.1 Assess the external environment (10017) 245 3.1 Understand markets, customers and capabilities (10101)125 4.3 Produce/Manufacture/Deliver product (10217)72 5.3 Develop customer care/customer service strategy (10378)125

3.1.1 Perform customer and market intelligence analysis (10106)125 4.1.9 Develop quality standards and procedures (10368)64 5.1.1 Integrate channels (14018) 125

APQC (Multiple Items)APQC (Multiple Items)APQC (Multiple Items)APQC (Multiple Items)APQC (Multiple Items)

Estratégia: BI: Business Intelligence - Global (KPI's) 245 SW Factory: Core Banking - Requisitos e Desenvolvimento de Novos Produtos/Serviços218,75 Propostas e Vendas: Compliance - Conhecimento de cliente e Risco comercial (KYC)168 Web / Mobile - Self Banking (NOVO) 100 Costumer Information: Core Banking + CRM (NOVO)156,25

Estratégia: Documents (Word,Visio,XLS,..) 245 Core Banking - Desenvolvimento Produtos para colocação no mercado218,75 Cotações e Propostas: Balcões 168 Service Costumers: Core Banking 100 Costumer Service: Core Banking 156,25

Estratégia: Inquéritos a Clientes (OnLine / Telefone) (eTest) 245 CRM: Sales Force Automation (SFA) - Atividade Comercial; Propostas; Vendedores (Caravela)218,75 CRM: Campanhas Marketing (NOVO) 168 Claims: Reclamações 100 BI: Clientes e Satisfação (NOVO) 156,25

Estratégia: Estudos - Externos (Gartner; Portal/Feed) 245 Requisitos de Produtos: WWW (HTML5, CSS3, Content)175 CRM: Captação Particulares & Negócios (NOVO)168 Compliance: Anti-Money Laundering (AML) policy (NOVO)95 Inquéritos para Sugestões de Clientes (OnLine / Presencial - Agentes) (NOVO)156,25

Estratégia: Estudos - Web Content available (Google Search) 245 Requisitos de Produtos: Documents (Word,Visio,XLS,..)175 Cotações e Propostas: Netbanco 168 Compliance: Continuidade de Negócio (inclui DRP) (NOVO)95 CRM: Sales Force Automation (Customer) - Gestão de Clientes e Contactos Atualizados (NOVO)125

Inquéritos de Pesquisa de Novos Produtos (OnLine / Presencial) (NOVO)175 Internet e Web (Portais) - Ofertas 168 Compliance: SEPA (NOVO) 95 Clientes e Canais: - Gestão da Multicanalidade (NOVO)125

Análise de Mercado e Informação Externa: Estudos de Mercado - Banca125 Compliance: Baliseia II/III (NOVO) 95 Clientes e Canais: - Web Site - Comunicação Oferta (Produtos) (NOVO)125

Análise de Mercado e Informação Externa: Mercado / Produtos / Tendências125 SGQ (Qualidade) 64 Clientes e Canais: - Parceiros 125

BI: Comercial - Produtos; Clientes; Oportunidades; Propostas; Contratos (SAS)125 Clientes e Canais: - SOA; Self Service Web / Mobile: "Netbanco / Mobile" (NOVO)125

CRM:Go To Market (GTM) - Bases de Dados Target Clientes; Segmentação; Campanhas MKTG (SAS)125 Inquéritos de Satisfação de Clientes (OnLine / Presencial ) (NOVO)120

Publicidade: Netbanco 90 BPM: Reclamações (NOVO) 100

Publicidade e Comunicação - Content: WWW (HTML5, CSS3, Video,..)90 ERP: Core Banking 100

Publicidade: Telefone 90
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4.7. CRUDi Framework Adoption and challenges 

The adoption of the proposed framework implies facing some difficulties.  

As referred in chapter 2, there are four dimensions for alignment: strategic/intellectual; 

cultural; structural and social. In order to achieve alignment, organizations must have: 

 an IS/IT mission, objectives and plans consistent with the stated business mission and 

objectives; 

 organizational structure for IS/IT aligned with business structure and strategy, including 

centralization and/or decentralization of IS services and infrastructures; 

 executives and the CIO socially aligned, committed to the business and IS mission, 

objectives and plans; 

 a strong company culture with clear processes definition and common language. 

 

The first difficulty will be to recruit board sponsorship before implementing the CRUDi 

Framework in an organization, so it can be possible to change the established decision 

processes for investments and integrate this new framework.  

The second difficulty will be the definition of the CRUDi Cube to the first level of abstraction 

with business managers and executives in organizations, thus adding the relative importance of 

each business process with each business entity. To achieve this goal, we must gather the 

relative importance of each business process from the organization’s business managers and 

CEO. We will have the typical list from each business sector with the business processes 

characterization, as referred by APQC, as a starting point (APQC and IBM 2010). The adoption 

of the APQC (APQC and IBM, 2010) list was validated with the interviewed managers and 

considered a good practice, currently adopted in several organizations. 

The third difficulty, and certainly more complex than its predecessor, will be to repeat the 

previous procedure iteratively, obtaining the same information but now with a greater level of 

detail going into each sub-process. 
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When the previous objectives are achieved, we can then obtain the clusters of entity-process 

pairs necessary for the characterization of IS and enterprise applications, as well as the CRUD 

matrix. 

At this point, it will be possible to assess the existing indicators and correlate the relative 

importance of each information system with each sub-system. With this new data 

complemented by the creation of new indicators for decision support (scoring model), IS 

managers and business managers can now have a consistent and coherent view on the relative 

importance of each investment in IS to achieve the business objectives. 

In chapter 4, the CRUDi Framework was demonstrated and validated. In chapter 5, the results 

achieved will be analysed. 
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5 
5. Results Analysis and Evaluation 

This chapter refers to results analysis and evaluation of the CRUDi Framework previously 

defined in chapter 3 and tested in chapter 4. 

The results obtained confirm the initial objectives of this work. The workshops, surveys and the 

two case studies achieved confirm the validity and application of the CRUDi Framework, in the 

financial industry. 

 

5.1. Overview - Evaluation Activities and Observation 

There are different dimensions of alignment between strategy and IS / IT, and the CRUDi 

Framework seeks to address the four dimensions: 

 Products and Competition (Strategic) 

 Infrastructure and Organization (Structural) 

 People and Mentality (Cultural) 

 Objectives and Plans (Social) 

 

Effective communication between decision-makers in organizations plays a crucial role in order 

to improve the alignment and the CRUDi Framework effectively improves internal 

communication in organizations, promoting discussion and sharing of opinions, using the 

strategy definition as a starting point. The CRUDi Framework addresses the strategic dimension 

based in the organization strategy documentation and sharing among the various business 

managers and executives, simultaneously working in the cultural and social dimensions and 



Page 150 of 243 

thus, improving alignment. The structural dimension can be improved based in the GAP analysis 

from the different perspectives, identifying problems and thus, evidencing the needs for change 

in the organization. 

Following the Design Science Methodology, for the evaluation stage (Guideline 3 in Table 15), 

we consider the use of observational analysis to the application of the CRUDi Framework in real 

organizational contexts for one bank and one insurance company (Yin 2002). We also consider 

the application of quantitative methods like surveys to measure the success of the application 

for the new framework.   

 

Evaluation Activities Description 

1- Workshops Initial interview with the CIO or business managers to: 

i) Identify the business processes and business entities 

(based on APQC list); 

ii) Identify the business managers and business strategy; 

iii) Identify the “before” decision model for investments; 

2- Qualify Relative 
Importance 

“CRUDi Survey” 

Individual Questionnaires to all Business Managers and CIO, 
collecting information regarding the relative importance of the 
listed business processes (from 1).  

Application of the new CRUDi Framework to qualify relative 
importance for each Information System and produce the 
importance ranking in the company. 

3- Qualify Interfaces 
Importance 

“Focus Group” 

Individual Questionnaires to all CIOs that participated in the 
CRUDi Survey and Focus Group session for discussion and 
definition of the importance for each interface between 
previously defined Information Systems.  

4- Apply the new 
information to decision 
making (Board Level). 

“Case Studies” 

Education session (workshop) to inform the new decision 
model and the new information to use (Ranking) in the 
company. 

5- Inquire the participants 
for results (workshops). 

Ask the participants to answer a survey, to evaluate the use 
and adoption of the new CRUDI Framework. 
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“Case Studies” 

6- Analyse and 
Communicate Results. 

“Case Studies” & 
Publications 

Analyse the results and gather conclusions. 

Produce final document with the detailed Case Study and 
make it public. 

Table 15: Evaluation Activities (Observation). 

 

After the full cycle of the CRUDi Framework application, and in order to allow a characterization 

of its adoption and success, a final survey was presented to the same business managers who 

participated in its implementation, gathering their opinion on the results that were achieved. 

Based on the proposed framework, and in the information collected in its initial steps, a 

workshop allows the communication and presentation of the new information and ranking to 

the board, in order to support new decisions on investments. 

 

5.1.1. Workshops  

The workshops were discussed in chapter 3.1 and the available conclusions identified. 

The workshops were very important during the application of the research methodology to gain 

information, knowledge and feedback regarding approaches and their validation. 

Based on the contact sessions with practitioners and executives, it was possible to design the 

new construct and evaluate its applicability.  They provided insight on the organizations’ reality 

and context that was used during this entire research project. 

The research project included sessions before and after adoption of the CRUDi Framework, in 

order to compare the before and after situation and gather conclusions. 

The sessions allowed to: 

 Identify business processes in organizations and validate the adoption of the APQC 

framework to define processes in the banking industry; 
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 Identify executives and decision makers in organizations of the financial industry and 

share important knowledge and information to the research project; 

 Identify the present situation, the practices and models adopted by organizations, their 

degree of coverage of the existing needs, as well as their limitations. 

 

5.1.2. CRUDi Survey  

In order to provide an industry referential, the CRUDi Survey was used and delivered to 100 

CIOs and executives in the financial industry, as discussed in chapter 4.3. We received 33 

answers that can be used as the referential.   

The individual questionnaires allowed collecting information regarding the relative importance 

of the listed business processes. The new CRUDi Framework was adopted to qualify the relative 

importance for each Information System and produce the importance ranking. 

The CRUDi Cube resulting from the initial survey to collect the relative importance and produce 

the CRUD matrix, allowed to build a very useful and relevant tool because it aggregates clusters 

of processes and their relative importance according to the opinion and perspective of decision 

makers in organizations.  

In the present work, we performed the CRUDi Cube for the financial industry (banking), based 

on the definition of processes by APQC.  

At this stage of CRUDi Framework, the values of relative importance of each cluster for 

processes only results from the surveys and still have no calibration or correction factor. 

As a final stage for the financial industry base reference, the content was published as a journal 

article (Pereira, Martins et al. 2014).  
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5.1.3. Focus Group 

The Focus Group session presented in chapter 4.4 allowed validating the possibility of 

application of the CRUDi Framework and to collect the importance of interfaces between IS, for 

the financial industry. 

The participants in the focus group session also participated in the CRUDi Survey and validated 

the CRUDi Framework approach. One of the participants (CIO) also integrated the insurance 

company case study and applied the framework in his organization. 

As a final result from the calibration process it was possible to observe a great reduction impact 

in IS.18-“BI” importance because it has many inputs (interfaces) that reduce its initial “intrinsic” 

relative importance value. Some other information systems also observe a significant reduction 

or increase in their relative importance value after the calibration process. 

The final results from the calibration process observed in the importance value changes 

indicate that the interfaces between systems promote a significant impact and dependence 

levels, at least on some of the IS, justifying completely this calibration step in the CRUDi 

Framework. 

 

5.1.4. Case Studies 

The two documented case studies, allowed the application of the CRUDi Framework in two real 

organizations to ascertain its validity. It allowed to improve the information that was available 

for decision taking regarding investments and to contribute for a better alignment between the 

strategy and IS in the two organizations. 

The information produced was available to board decisions and the tools (xls) that were 

produced were available for frequent update and use, whenever new investments are in 

consideration or in a regular basis (quarters).  

The participants in the case studies for the two organizations provided positive feedback 

regarding the results achieved about the adoption of the CRUDi Framework. 

As a final stage for each case study, documents were produced with a complete description of 

adoption and the results achieved, according with the confidentiality level for the information 
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produced. Some information was considered confidential and not available for public access. 

The documents were made available in each organization and the insurance case study content 

was published as a conference paper (Pereira, Martins et al. 2014). 

 

5.1.5. CRUDi Framework Life Cycle 

The information produced by applying the CRUDi Framework should be refreshed every six 

months to be updated by the last processes, information entities, information systems and 

project candidates, in order to deliver an updated score for investments, being available to 

better support decisions. Its purpose is to be a living framework. 

The life cycle for update and actualization of the CRUDi Framework can be studied and detailed 

in future work. 
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6 
6. Final Considerations and Communication 

This chapter describes the contributions regarding the work already made, presents a global 

project overview, analysis and the definition of possible future work. 

 

6.1. Work Overview & Context 

The already significant economic role of Information and Communication Technologies is still 

growing. As the technology, the processes and the people management are becoming key 

issues to ensure high productivity levels in organizations, the identification of the needed and 

valuable Information Systems also assumes a central role within a solid and efficient 

management. Investment needs and decisions agility are key points to increase competitive 

advantage and future success that force organizations to adopt new frameworks and 

methodologies. The implementation of IS aligned with the business strategy is absolutely 

necessary and critical for the organization’s success. However, it continues to be a complex and 

difficult problem to solve, especially at a time of global crisis where financial resources are 

scarce. CIO’s and business managers frequently have different opinions regarding the 

investments needed and their priority because they have different perspectives and 

communicate poorly. 

Despite several important contributions have been made since the 80’s decade with 

frameworks, methodologies, tools and best practices, important current limitations and failures 

reveal that the problem still exists and is not completely solved. 

After four years working on the project, it is possible to assume that the theme and the initial 

problem are valid and up-to-date issues. 
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6.2. Objectives and Methodology 

Research began from a set of initial propositions that arose from the revision of the literature 

and from the analysis of empirical data. The study was influenced by an interpretative approach 

and intends to make the link between the research community and practitioners in the 

industry. The use of an adequate framework to improve the decision process regarding 

investments in information systems is very relevant, allowing for faster and better decision 

taking regarding the project candidates and the available investment capacity. 

This way, the initial scope for this work was the definition of a framework that could solve the 

identified problem and difficulties felt by organizations.  

The adopted methodology was Design Science Research based in the new artefact definition 

named “CRUDi Framework”. The CRUDi Framework had the objectives to deliver a 

methodology and tools to provide organizations with new living instruments and critical 

information for decision support regarding investments in information systems.  

The CRUDi Framework intends to be applied previously to other best practices and 

methodologies like ITIL or COBIT for IS/IT management or PMI, SCRUM or Waterfall for project 

management, that should be adopted complementarily. Additional objectives to achieve were: 

 Better alignment between decision makers in organizations, through a better gathering 

and sharing of the different opinions and perspectives of the participants in the CRUDi 

survey, creating a basis for common understanding about which processes have greater 

impact towards the execution of the organizational strategy;  

 The identification of the gaps between the processes already optimized and well 

supported in IS and those which still can be optimized;  

 The attribution of a “score” to each process and to the respective IS which it supports 

(existing or proposed) in terms of its relative importance for the execution of the 

strategy; 

 The support of the decision about which investments to make and their priority;  

 Easy update and replication (standard) of the process, maintaining its position as a living 

framework with easy-to-use tools that support it. 



Page 157 of 243 

 

6.3. The CRUDi Framework definition and proposal 

Disruptive innovations “don’t attempt to bring better products to established customers in 

existing markets. Rather, they disrupt and redefine that trajectory by introducing products and 

services that are not as good as currently available products [or services]. But disruptive 

technologies offer other benefits – typically, they are simpler, more convenient, and less 

expensive products that appeal to new or less-demanding customers” (Christensen and Raynor 

2003).  

CRUDi offers customer companies a solution which possibly has much space for improvement, 

but it already constitutes a concrete service which alternatively may cost many hundreds of 

thousands of euros/dollars if customers choose to go with current mainstream solutions 

providers, such as global management consultancy firms. CRUDi offers senior decision makers 

the possibilities of receiving objective, expert advice, with regards to IS investments, in a simple 

and direct fashion, without intermediaries, which to date remains very much unexplored in 

industry.  

The new IS framework and tools we have been working on is an innovative evolution of the 

CRUD matrix. The CRUD matrix (Lunsford and Collins 2008) is an excellent technique to model 

processes and data, as well as how they interact with respect to the creation, reading, 

updating, and deletion of data. We extended the CRUD matrix to a CRUDi Cube, where we 

propose to incorporate a third dimension in the matrix, in order to include the relative 

importance of each node (process/data pair). This third dimension supports investment 

decision-making (Pereira, Martins et al. 2012, Pereira, Martins et al. 2014).  

The CRUDi framework provides a methodology and a set of tools to address the relative 

importance characterization of the available IS in organizations and help decision taking about 

investments by providing a scoring model. It also contributes to a better alignment between the 

business and the IS strategy, because it will assure the proper documentation on the relative 

importance and priorities for each process to support the business strategy and, in this way, 

allowing the achievement of the expected results.  
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Based on the CRUDi Cube, with detail at the sub processes level, we can build a 1st level global 

array of the value chain according to Porter, for an overview of the ROI. 

The resulting values from the application of the Framework thereby increase the ROI of 

investments, identifying which are the most important IS that deserve priority investment. Thus 

the organization can best affect the budget, maximizing the return on investment with the 

implementation of the strategy and business priorities set by senior management, achieving 

greater competitive advantage and a better alignment between the business and the 

supporting IS.  

 

6.4. Objectives vs Contributions 

According to the initial questions and the additional items to test and validate as identified in  

Table 6, the present chapter will discuss the initial objectives versus contributions. 

Table 16 indicates the global status of achievement for each objective and the respective 

status. The initial objectives were identified and formulated in chapter 1.2. Additional questions 

and objectives were identified in chapter 2, based in the literature review and workshops. All 

are presented in Table 16 with a column identifying its final status and were it was observed. 

Regarding the initial questions Q1, Q2 and Q3, they can be answered by the final scoring 

provided by the CRUDi Framework application on each organization, as it was demonstrated in 

the case studies documented in chapters 4.3, 4.5 and 4.6. 

Item  

(#) 
Questions and items to address Addressed in: Status/Validation 

Initial Questions, from chapter 1 

Q1 Is it possible to know the relative importance of 

each information system for the organization?  

CRUDi Framework 

(survey) 

Ok. (case study) 

Q2 Is it possible to determine the information systems 

that must receive more resources and investment? 

CRUDi Framework 

(simulation) 

Ok. (case study) 

Q3 Taking the budget into account (limitations), is it 

possible to determine which projects should 

proceed? 

CRUDi Framework 

(simulation) 

Ok. (case study) 
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Additional Items, from chapter 2 

I1 Investments Decision Process 
CRUDi Framework 

Ok. Available in 

Chapter 3 

I2 Decision Makers Profiles and (different) Opinions CRUDi Framework 

(Zachman Roles) 

Ok. Available in 

Annex 8.1 

I3 Sponsorship (Board, CEO) CRUDi Framework 

(Zachman Roles) 

Ok. Available in 

Annex 8.1 

I4 Strategy Definition and (internal) Alignment CRUDi Framework 

(survey) 

Ok. (case study) 

I5 KPIs (to support decision & strategy) CRUDi Framework 

(simulation) 

Ok. (case study) 

I6 ROI Improvement CRUDi Framework 

(simulation) 

Ok. (case study) 

I7 Simulation Capability CRUDi Framework 

(simulation) 

Ok. (case study) 

I8 Adaptation to each organization reality CRUDi Framework 

(survey) 

Ok. (case study) 

I9 Industry Referential  CRUDi Framework 

(survey to industry) 

Ok. (case study) 

I10 Processes CRUDi Framework 

(APQC) 

Ok. Available in 

Annex 8.1 & 8.2 

I11 Information Entities CRUDi Framework 

(APQC) 

Ok. Available in 

Annex 8.1 & 8.2 

I12 CRUD Matrix CRUDi Framework 

(CRUD) 

Ok. (case study) 

I13 Importance CRUDi Framework 

(survey & CRUD) 

Ok. (case study) 

I14 Priorities CRUDi Framework 

(simulation) 

Ok. (case study) 

 

Legend: Ok = exists or is verified; NOK = Not OK or not verified yet  

Table 16: Status of objectives vs contributions.  
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Item I9, which is related to the Industry Referential, was demonstrated as discussed in chapter 

4.3 and based on the CRUDi Framework “Step #1”- CRUDi Survey to the banking industry, 

available in Annex 8.1 & 8.2.  

The remaining questions (Q1 to Q3) and items (I4 to I8; I12 to I14) were validated and 

demonstrated, based on the two case studies in a bank and in an insurance company.  

The test conditions specific to each test case were presented in the beginning of each case, in 

Chapters 4.3, 4.5 and 4.6. 

As a final remark regarding the contributions, the information available in Table 16 confirms the 

total accomplishment of all formulated objectives.  

 

6.4.1. Results Analysis and Contributions 

In order to validate the framework, we initiated a study with the financial industry. The choice 

of this sector of activity was due to the fact that IS represent a critical and strategic role for the 

success of the companies that belong to the referred sector. The present work and the survey, 

regarding the importance qualification, allowed us to confirm the difficulties of those 

companies in making decisions about IS investments and in the definition of their priorities. 

Those are reasons enough to assume that this work represents a useful and important 

contribution regarding alternatives to solve those problems.  

Workshops were used to capture the knowledge of senior specialists. The participants in our 

study have a significant work experience in the area as CIOs, consultants and project managers. 

Additionally, they have all worked in IS departments of several businesses, in different locations 

and with markets of different maturities and dimensions. 

We have applied the CRUDi Framework to one bank and one insurance company during the 

past eighteen months, integrating two Case Studies. The detailed evaluation of all data from 

those case studies will certainly allow us to reach more conclusions regarding the improvement 

of the CRUDi Framework. The CRUDi framework described herein has been considered very 

useful to improve alignment and support decision-making with regards to investments in IS, in 

line with the business strategy. 
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By presenting examples and the case studies in the financial industry, we demonstrated that 

the use of the CRUDi Framework can be a viable approach and that CIOs and business 

managers can have new information to better decide on new investments. This new approach 

has, in our opinion, a big potential to define investment priorities in IS, which are perfectly 

aligned to business needs. This way, we can reduce the abyss between business and 

technology, still present in several business sectors. We worked closely with two real entities, 

creating examples and describing the real problems and business needs. We presented those 

examples and the new methodology (CRUDi Framework) to CIOs and business managers in a 

way that they could evaluate the information and comment on whether it’s useful or not and 

on whether there is any gap we should solve.  

 One case study to insurance company “MP”; 

 One case study to bank “BK1”;  

 

This study represents a dynamic work that must evolve with the changes in the area of IS. With 

this in mind, it is possible to perceive the significant amount of future work ahead. Other 

companies are being invited to answer the survey and to participate in the adoption of the 

CRUDi Framework, both in the financial sector and in other industries not yet tested. 

As a major challenge, we must get the CIO’s and CEO’s opinion and participation in the 

importance qualification, so we can achieve the alignment goal. This means we must verify the 

business alignment between business managers in each organization, which can be a very hard 

task. Also, the interview and the individual questionnaire preparation are critical to address the 

correct issues and to collect relevant information during the application of the proposed 

framework. 

This work and its proposed framework can also serve as a well-documented communication 

tool inside organizations and between business managers, to help strategy and alignment. It 

provides important information to decide on investments but also to understand the risk of 

each system and its importance to future business success.  

With the aim of contributing to faster and better decisions in IS investments, the CRUDi 

Framework (Pereira, Gonçalves et al. 2011, Pereira, Martins et al. 2012, Pereira, Martins et al. 



Page 162 of 243 

2014) and the survey presented in this work generate relevant information on issues like the 

importance and the priorities in IS projects in ensuring a better alignment with the business 

needs and maximizing the Return On Investments (ROI).  

With the previously mentioned activities, the information collected and generated was 

analysed and the respective results communicated to all participants and to the investigation 

community. 

As referred before, some of the expected contributions were:  

i) The documentation and communication of strategy and goals in organizations, 

contributing for a better alignment;  

ii) Definition and test of a new framework (CRUDi Framework) and tools with a scoring 

model for decision support in investments, which supports alignment;  

iii) Qualification and validation of the proposed CRUDi Framework to characterize the 

present methods and limitations, as well as the relative importance of the main 

business processes in the financial industry: 

a. One industry survey addressed to 100 business managers and CIOs with 33 

answers; 

 

6.4.1.1. CRUDi Survey to financial industry 

The CRUDi Framework has already been evaluated in the financial industry (banks and 

insurance companies) with two case studies and with the “CRUDi survey” addressed to 100 

decision-makers (Pereira et al., 2014). 33 opinions were collected from managers (senior 

management) with different perspectives (CIO, board members, CMO – Chief Marketing 

Officer, CxO – Chief “Any” Officer). In accordance with the answers obtained, the importance of 

investments in IS was clearly recognised in order to allow for the achieving of strategic 

objectives in organizations.  

The CRUDi Survey was presented to a total of 100 CIOs, executives and business managers in 29 

organizations from the financial industry (banking and insurance companies). At this point in 

time, 33 answers – from 17 organizations – have been received and analysed, thus allowing to 
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confirm the importance associated with IS investments. From the obtained answers, 33,3% of 

them belong to CIOs. The feedback we received from the companies that answered the survey 

is very positive and applicable to the financial industry, which leads us on the way to confirm 

this important contribution. The survey results presented in this work also contribute to 

enlighten executives in organizations regarding the need to improve decision methodologies for 

IS investments.   

 

6.4.1.2. Contributions overview 

Some contributions of this work are: 

i) Several workshops with CIOs and business decision makers in the financial industry; 

ii) A new artefact proposal (methodology) named CRUDi Framework.  Definition and test 

of the CRUDi framework  and its tools, with a scoring model for decision support in 

investments and improving alignment;  

o Definition of the new object named CRUDi Cube, based on the CRUD Matrix and 

adding a new dimension for importance;  

o Definition of the new object named CRUDi Survey for the financial industry, to 

collect the relative importance for processes in accordance with the APQC 

processes definition for each industry; 

o Definition of a new tool to help the CRUDi Framework application, based on a 

Microsoft Excel worksheet, with several “sheets” and the ability to collect 

several inputs and calculate a scoring (simulation) for investments, to be used in 

decision support; 

iii) Qualification and validation of the proposed CRUDi Framework to characterize the 

present methods and limitations, as well as the relative importance of the main business 

processes in the financial industry: 

a. One industry survey addressed to 100 business managers and CIOs with 33 

answers, allowing a characterization of the financial industry; 
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b. A Focus Group session with 5 CIOs from the financial industry; 

c. The documentation and communication of strategy and goals in organizations, 

contributing to a better alignment;  

 

6.4.2. CRUDi Framework Proposal to Financial Industry 

The CRUDi Framework is now validated and available for adoption and use in the financial 

industry. This work provides two case studies as a reference to other companies and the 

industry base reference of relative importance that were collect with the CRUDi Survey. The 

typical IS for this industry were identified and documented. Also, a tool was built and is now 

available for a simpler adoption and frequent use in organizations. This tool is for now a 

Microsoft Excel worksheet and is discussed in the next chapter. 

The resulting materials provided by this research work that can be used by organizations are:  

 CRUDi Framework definition, available in chapter 3; 

 CRUDi Survey template to the banking industry, available in Annex 8.1; 

 CRUDi Survey results for the financial industry, as a base reference, available in chapter 

4.3; 

 CRUDi Framework adoption Case Studies, as two application references, available in 

chapters 4.5 (insurance) and 4.6 (banking); 

 Tools (XLS). 

 

6.5. Communication and Publications 

The CRUDi Framework and this work was debated and presented in several business meetings, 

academic conferences and publications (professional and scientific).  

The academic publications achieved so far regarding the CRUDi Framework are: 
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 2011 – CISTI - Pereira, J, Gonçalves, R, “Business and Information Systems Alignment – 

Importance to Organizations”, CISTI 2011 - 6ª Conferência Ibérica de Sistemas e 

Tecnologias de Informação [ISI], [IEEE], 15 to 18 - June - 2011, Chaves, Portugal. ISBN 

978-989-96247-5-7 

 2011 – ICE-B - Pereira, J.; Gonçalves, R.; Martins, J.; Santos, V. (2011). “Information 

Systems and E-Business - Risc and Value of Applications to Organizations”. ICE-B 

International Conference on e-Business 2011 [ISI]. 18 to 21 - July - 2011, Sevilha, Spain. 

ISBN 978-989-8425-70-6.    

 2012 – CISTI - Martins, J.; Gonçalves, R.; Cota, M.; Pereira, J. (2012). “Ibéria 2.0 - Um 

Caminho Para Potenciar a Web 2.0 nas Organizações”. CISTI 2012 - 7ª Conferência 

Ibérica de Sistemas e Tecnologias de Informação [ISI], [IEEE]. 20 to 23 - June - 2012, 

Madrid, Spain. ISBN 978-989-96247-7-1. 

 2012 – MCIS - Pereira, J.; Martins, J.; Santos, V.; Gonçalves, R. (2012). “CRUDi 

Framework - Maximizing ROI and Agility in Information Systems Investment 

Decisions”. MCIS 2012 - The 7th Mediterranean Conference on Information Systems 

[ISI]. 8 to 10 - September - 2012, Guimarães, Portugal. (AIS)  

 2014 – B&IT - Pereira, J.; Martins, J.; Santos, V.; Gonçalves, R.; (2014). “CRUDI 

Framework – Maximizing ROI and Agility in Information Systems investment 

decisions”. 21 - May - 2014, Behaviour & Information Technology [SCI]. 

DOI:10.1080/0144929X.2014.914976 

 2014 – CISTI - Pereira, J.; Martins, J.; Santos, V.; Gonçalves, R. (2014). “CRUDi 

Framework Application - Insurance Company Case Study”. CISTI'2014 - 9ª Conferencia 

Ibérica de Sistemas y Tecnologías de Información [ISI], [IEEE]. 20 - June - 2014, 

Barcelona, Spain.  

 2014 – Futurist – Pereira, J.; Au-Yong-Oliveira, M.; Martins, J.; Santos, V.; Gonçalves, R.; 

(2014). “Prioritizing investments in technology: Doing more with less as information 

systems make way into the boardroom”. Submitted 09th June, 2014. 
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6.6. Limitations and Future Work 

The following limitations of this work were identified: 

 The CRUDi Framework proposed in this research project can be applied in several 

industries but it was tested only in the business sectors of banking and insurance. In 

order to validate its applicability in other industries, it must be tested first; 

 The considered methodology defines a minimum of three business managers to answer 

the Relative Importance characterization survey, but the ideal target would be all of the 

business managers in each organization; 

 The CRUDi Framework does not consider the viability for each project (investment) or 

the results it intends to achieve. To help decision regarding each investment, other 

methodologies or good practices should be considered, like ROI or TCO; 

 The CRUDi Framework does not include the project execution control stage, but only its 

previous decision for the execution stage. To control and manage those dimensions, 

other methodologies should be considered, like CMMI or TQM as an example. 

The APQC framework adopted for the processes definition is available in more industries 

(chapter 2.6.3) that can be used in future work. Some other opportunities were identified: 

 Test the implementation of the CRUDi Framework in other industries, applying the 

APQC definition of processes as a baseline, for each industry; 

 Create better tools to automate some of the CRUDi Framework steps, currently 

supported in XLS;  

 The life cycle for update and actualization of the CRUDi Framework can be studied and 

detailed in future work; 

The research team concludes this research project with great satisfaction, considering the 

achievement of the initial goals and objectives. We are motivated to continue in the 

development and improvement of the CRUDi Framework and its tools, being available to help 

organizations that intend to adopt them, and also to support future researchers that would like 

to use this work as a baseline for future scientific contributions and knowledge. 
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8. Annexes     

8.1. Annex 1 - CRUDi Survey, a sample importance survey for the Banking Industry 

As an example, we present a partial application of the CRUDI framework to the banking industry, regarding the 

survey of its first step. We have chosen this industry as the first example because of the professional 

experience of the investigation team in the activity sector, but also because of its high complexity that 

represents a big enough challenge to prove the advantages of the proposed framework. 

For the banking sector, we can find the APQC processes definition with five (5) key business processes and 

eight (8) support processes, in a total of thirteen (13) processes. This list was used to produce the sample 

survey (included in this paper). 

For the three managers that will answer the survey, we suggest the director of technology (CIO), a business 

manager responsible for the electronic channels (indirect sales), and a business manager responsible for retail 

(direct sales). 

The following survey was presented to several banks in the past months and the collected data will be used to 

evaluate the proposed CRUDI framework approach and efficiency. We will also gather feedback on the survey 

in order to improve and further detail our framework, with real sample application and data. 
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Universidade de Trás-os-Montes e Alto Douro 

 

 
Questionário para Tese de Doutoramento apresentada por 

Jorge Manuel Gamito Pereira 
 

Maximizing ROI and Agility in IS Investment Decisions 
Information Systems (IS) Alignment with Business Strategy 

Risk and Importance of Each Information System to the Organization 
 

 
 

No âmbito da tese de doutoramento em curso, solicita-se o preenchimento do Questionário de Enquadramento 

anexo, com o objetivo de caracterizar a situação inicial em cada empresa onde se pretende efetuar um estudo de 

caso na aplicação da metodologia e ferramentas sugeridas pela mesma. 

Após preenchimento do primeiro questionário, segue-se um questionário detalhado denominado por Questionário 

de Caracterização da Importância Relativa a Processos/Entidades de Informação especifico para cada 

sector de atividade mas aplicado à especificidade de cada empresa. 
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Organização e Objetivos 
O presente trabalho tem por objetivo criar uma nova metodologia e ferramentas de suporte, para caracterização da importância relativa de cada sistema de 
informação nas organizações do sector financeiro (bancos e seguradoras). Esta caracterização permitirá valorizar a importância de cada sistema e aplicação 
para a organização, incluindo as relações de interdependência entre sistemas, sendo fundamental para a avaliação das prioridades de investimento em linha 
com as prioridades de negócio, funcionando como ferramenta permanentemente atualizada com informação dinâmica que evolui conforme a estratégia de 
negócio em curso na empresa. A este conjunto de metodologia e ferramentas de suporte designamos por frame-work de CRUDI. 

0. Enquadramento da Metodologia 

o Negócio (O que se faz). Lista APQC para a Industria da Banca: 

De forma a caracterizar os processos típicos de negócio do sector financeiro, que vão ser utilizados como base comum para as empresas do mesmo 
sector de atividade, iremos adotar a lista da APQC para o sector da banca, onde são listados os cinco (5) processos principais de suporte ao negócio e os 
oito (8) processos de suporte, num total de treze (13). 

1. Arquitetura de Processos (Como se faz o Negócio?): 

o Questionário a três pessoas com 3 visões distintas, aplicando “Roles” de Zachman: 

Como metodologia proposta, iremos apresentar um questionário (em anexo) a três gestores de cada organização, tendo cada um uma visão diferente 
sobre os processos de negócio da empresa, em função da sua responsabilidade na organização (direção de tecnologia; direção de negócio 1 – canais 
eletrónicos; direção de negócio 2 – retalho). 

Em cada questionário serão recolhidos os valores relativos de importância numa escala entre 1 e 7 (escala de Likert). No final são calculados os valores 
de referência (Importância Relativa) de cada Macroprocesso, aplicando uma ponderação das 3 respostas (3 questionários com diferentes visões). 

Views de Zackman para ponderar as respostas dos diferentes perfis (visão) 

Visto que o questionário pode ser endereçado a diferentes pessoas com uma responsabilidade e visão diferentes entre sim consideramos a adoção das 
“Views” de Zachman na recolha e tratamento das respostas ao mesmo questionário, mas com diferentes perfis. Consideramos adotar as três visões 
(perspetivas) mediante inquérito de: 

 Executive Perspective – Business Context Planner’s (scope); 

 Director Perspective – Business Concept Owner’s (Enterprise or Business Model); 

 Architect Perspective – Business Logic Designer’s (Information Systems Model); 

Com estas respostas será possível determinar a diferença competitiva e estratégica de cada empresa dentro do mesmo sector, permitindo caracterizar 
de forma personalizada quais os seus sistemas de informação mais importantes e que devem receber os investimentos prioritários, em linha com os 
objetivos do negócio. 

2. Arquitetura de Sistemas de Informação (ASI) – Matriz de CRUDI (Ferramentas para Executar): 
Após identificar os processos, seus subprocessos e a respetiva importância relativa de cada um para a organização, podemos construir a sua Matriz de 
CRUD personalizada. A construção desta Matriz permite ainda adicionar a nova dimensão da importância relativa recolhida anteriormente pelo 
questionário, criando-se uma Matriz de CRUDI global para a organização, onde podemos ainda caracterizar os Clusters de Macroprocessos / Entidades 
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de Informação e as suas relações (interfaces), que permitem efetuar um recálculo inverso da importância relativa de cada subprocesso (efeito de 
correção com base nas interdependências). 

ASI
Arq. Sist. Inform.

Arq. dados Arq. Aplicacional

Arq. Processos
Ontologia Negócio
(Entidades Informação)

Arq. Informação (SI)

Modelo lógico

Modelo Físico Bases de Dados Programas

Novo Modelo que 

incorpora relações de 

interdependência

 

3. Impacto no ROI (simulação utilizando a Framework de CRUDI):  

Com base na Matriz de CRUDI definida antes, com detalhe ao nível dos subprocessos, podemos depois construir uma matriz global de 1º nível da cadeia 
de valor segundo Porter, para uma visão global do ROI (Retorno do Investimento). A Importância relativa será calculada com base no questionário “1” e 
nas relações definidas nas matrizes de CRUDI antes preenchidas em “2”. 

Os valores resultantes da aplicação da Framework permitem assim aumentar o ROI dos investimentos, identificando quais são os Sistemas de 
Informação mais importantes e que merecem o investimento prioritário. Desta forma a organização pode afetar melhor o seu orçamento, permitindo 
maximizar o retorno ao seu investimento na implementação da estratégia e das prioridades de negócio definidas pela gestão de topo, alcançando maior 
vantagem competitiva e um melhor alinhamento entre o Negócio e as Tecnologias e Sistemas de Informação de suporte. 

Modelo -> Método -> ROI (Sistemas de Informação) 

1.0 
Develop Vision 
and Strategy 

 

2.0 
Develop and 
Manage 
Products and 
Services 

3.0 
Market and 
Sell Products 
and Services 

 

4.0 
Deliver 
Products and 
Services 

 

5.0 
Manager 
Customer 
Service 

Importância: Importância: Importância: Importância: Importância: 

     

ROI 
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B. Questionário Geral de Enquadramento 
Breve questionário geral de qualificação do problema e dos atuais processos de decisão (investimento). 
 
Caracterização de importância associada com investimento em SI/TI 

 N.D. <Nunca Sempre> 
 

1. O investimento em SI/TI é estratégico para o desenvolvimento e 
crescimento do negócio da empresa? 

ND 1 2 3 4 5 
 

2. O investimento em SI/TI permite obter vantagem competitiva em relação 
a empresas concorrentes? 

ND 1 2 3 4 5 
 

3. O investimento em SI/TI de suporte a requisitos legais e sua 
conformidade, é prioritário ao investimento de suporte aos processos de 
negócio? 

ND 1 2 3 4 5 
 

Caracterização do processo de decisão relativo a investimento em SI/TI 

 N.D. <Nunca Sempre> 
 

4. As decisões de investimento em SI/TI são: 

a. Colegiais? 

b. Descentralizadas? 

c. Centralizadas?  

d. Com base em Metodologia ou Outra? Qual? 

 

ND 1 2 3 4 5 

ND 1 2 3 4 5 

ND 1 2 3 4 5 

 R: 
 

5. Se as decisões forem centralizadas, são: 

a. no CEO?  

b. no CIO?  

c. no Dir de negócio respetivo?  

d. Em uma Metodologia ou Outro? Qual? 

 

ND 1 2 3 4 5 

ND 1 2 3 4 5 

ND 1 2 3 4 5 

 R: 
 

6. Existe autonomia total de decisão no investimento em SI/TI para cada 
área de negócio? (dentro do seu orçamento) 

ND 1 2 3 4 5 
 

Nota: Foi adotada uma escala de Likert com intervalo entre 1 (nunca) e 5 (sempre).  
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C. Questionário de Caracterização da Importância Relativa a Processos (2º nível da lista APQC – Sector Banca) 

Caracterização da Importância Relativa associada a cada um dos cinco Macroprocessos (“Operating Processes”), com base na lista da APQC 
(Process Classification Framework – PCF) para o sector da Banca: 

 1.0 - Develop Vision and Strategy; 
 2.0 - Develop and Manage Products and Services; 
 3.0 - Market and Sell Products and Services; 
 4.0 - Deliver Products and Services; 
 5.0 - Manager Customer Service; 

Pede-se a atribuição de um valor inteiro entre 1 e 7, ordenando a importância relativa de cada subprocesso para a organização: 

 
 < Menos (Importante) Mais > 

 

1.1 Define the business concept and long-term vision (10014) 0 1 2 3 4 5 6 7 
 

1.2 Develop business strategy (10015) 0 1 2 3 4 5 6 7 
 

1.3 Manage strategic initiatives (10016) 0 1 2 3 4 5 6 7 
 

2.1 Manage product and service portfolio (10061) 0 1 2 3 4 5 6 7 
 

2.2 Develop products and services (10062) 0 1 2 3 4 5 6 7 
 

3.1 Understand markets, customers and capabilities (10101) 0 1 2 3 4 5 6 7 
 

3.2 Develop marketing strategy (10102) 0 1 2 3 4 5 6 7 
 

3.3 Develop sales strategy (10103) 0 1 2 3 4 5 6 7 
 

3.4 Develop and manage marketing plans (10104) 0 1 2 3 4 5 6 7 
 

3.5 Develop and manage sales plans (10105) 0 1 2 3 4 5 6 7 
 

4.1 Plan for and acquire necessary resources (Supply Chain Planning) (10215) 0 1 2 3 4 5 6 7 
 

4.2 Procure materials and services (10216) 0 1 2 3 4 5 6 7 
 

4.3 Produce/Manufacture/Deliver product (10217) 0 1 2 3 4 5 6 7 
 

4.4 Apply Anti-Money Laundering (AML) policy (13953) 0 1 2 3 4 5 6 7 
 

4.5 Perform Know Your Customer (KYC) activities (13954) 0 1 2 3 4 5 6 7 
 

4.6 Deliver service to customer (10218) 0 1 2 3 4 5 6 7 
 

4.7 Manage logistics and warehousing (10219) 0 1 2 3 4 5 6 7 
 

5.1 Interface with customers (14017) 0 1 2 3 4 5 6 7 
 

5.2 Manage customer information (14021) 0 1 2 3 4 5 6 7 
 

5.3 Develop customer care/customer service strategy (10378) 0 1 2 3 4 5 6 7 
 

5.4 Plan and manage customer service operations (10379) 0 1 2 3 4 5 6 7 
 

5.5 Measure and evaluate customer service operations (10380) 0 1 2 3 4 5 6 7 
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D) Interfaces Importance Workshop.  

Qualificação da Importância Relativa e Influência de cada Sistema de Informação em outros (Interfaces) 

Pede-se a atribuição de um valor inteiro entre 0 e 5, ordenando a importância relativa de cada Sistema de Informação em outros (interfaces): 

 
0- No influence.  

1- Little influence (only some secondary functions from B require information from A). 

2- Average Influence (most secondary functions from B require A). 

3- Great Influence (some primary functions from B require information from A). 

4- Critical Influence (most functions from B require information from A). 

5- Total Dependence (B only works if A works). 

Strategic 
Planning

Internal 
Organization

BI
Product 
Design

Product 
Mgmt

MarCom 
& GTM

CRM 
(SFA)

Order 
Mgmt

Production 
(Core)

Risk 
Mgmt

Service 
Customer

Compliance

Suppliers 
Mgmt

CRM 
(Customer 
Service)

Logistics

Complaints

Customer 
Satisfaction

Invoicing

1

38

37

4

11

2

3

36

35

34

32

5 7

6

8

9

10

21

18

1917

22

25

23

26

28

27

24

31

12

13

14

15

16

30

29

33

20
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8.2. Annex 2 – Business Processes Characterization - APQC list for 

each Industry - version 5.0.1 – Banking Industry 

In order to characterize the typical business processes of each industry, the available 

APQC list  can be adopted (APQC and IBM 2010). The APQC Process Classification 

Framework (PCF) is an open standard and defines categories, process group, processes 

and activities for each industry, regarding they also provide a “cross industry” process 

definition for use whenever needed and there is no specific PCF define. It is a common 

starting point for each industry that allows accelerating the processes mapping, which 

can be specific to each company.  

 

Figure 56: 2nd level of the APQC list for the Banking industry  
 "Operating Processes", based on (APQC and IBM 2010). 

 

APQC developed qualification and documentation for the typical processes in 14 

industries, including: 

 Aerospace & Defence 

1.0 
Business
Strategy

2.0 
I&D

3.0 
Sales &
MKTG

4.0 
Delivery

5.0 
Customer
Feedback

Annual

New product

New sale

Claim

http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-aerospace-and-defense-pdf-version
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 Automotive 

 Banking 

 Broadcasting 

 Consumer Electronics 

 Consumer Products 

 Education 

 Electric Utilities 

 Healthcare Payer 

 Life Sciences 

 Petroleum Downstream 

 Petroleum Upstream 

 Retail 

 Telecommunications 

Based on this framework, we adopted the list of processes specific to the "Banking" 

industry, which qualifies the typical financial industry processes. This classification has 

some restrictions regarding the insurance industry but still with high coverage in this 

industry. Some of the specific processes that are not covered are the claims 

management and actuary. 

The APQC process framework adopted allows characterizing 13 process categories and 

is organized into two groups (Figure 29): 

 Operating Processes: One (1.0) to five (5.0) 

 Management and Support Processes: Six (6.0) to thirteen (13.0) 

http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-automotive-oem-pdf-version-501
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-banking-pcf-pdf-version-611
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-broadcasting-pdf-version-500
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-consumer-electronics-pdf-versio-0
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-consumer-products-pdf-version-503
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-education-pdf-version-300e
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-electric-utilities-pdf-version-50
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-healthcare-payer-pcf-pdf-version-
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-life-sciences-pcf-pdf-version-610
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-petroleum-downstream-pdf-version-
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-petroleum-upstream-pdf-version-51
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-retail-pcf-pdf-version-600
http://www.apqc.org/knowledge-base/documents/apqc-process-classification-framework-pcf-telecommunications-pdf-version-50
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Figure 57: APQC Processes for the Banking industry,  

from (APQC and IBM 2010) - Version 5.0.1-en-BANK, June 2011. 

 

In this work, the first 5 categories of processes called "Operating Processes" were 

adopted, because they have the greatest impact and relevance in support of strategic 

execution for organizations. 
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The APQC content is organized in 4 levels, namely: 

 Level 1 - Process Category (Ex.: 1.0): Represents the highest level of process in 

the enterprise, such as Manage Customer Service, Supply Chain, Financial 

Organization or Human Resources. 

 Level 2 – Process Group (Ex.: 1.1): Indicates the next level of processes and 

represents a “group of processes.” Perform After Sales Repairs, Procurement, 

Accounts Payable, Recruit/Source, or Develop Sales Strategy are each examples 

of a process group. 

 Level 3 – Process (Ex.: 1.1.1): A series of interrelated activities which convert 

inputs into results (outputs); processes consume resources and require 

standards for repeatable performance; and processes respond to control 

systems which direct the quality, rate and cost of performance. 

 Level 4 – Activity (Ex.: 1.1.1.1): Indicates key events performed when executing 

a process. Examples of activities include Receive Customer Requests, Resolve 

Customer Complaints, Negotiate Purchasing Contracts, etc. 
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Business Strategy – APQC 1.0 

The process group (1.x), processes (1.x.x) and activities (1.x.x.x) for the category 1.0 

are:  

1.1 Define the business concept and long-term vision (10014) 
1.1.1  Assess the external environment (10017) 

1.1.1.1  Analyze and evaluate competition (10021) 
1.1.1.2  Identify economic trends (10022) 
1.1.1.3  Identify political and regulatory issues (10023) 
1.1.1.4  Assess new technology innovations (10024) 
1.1.1.5  Analyze demographics (10025) 
1.1.1.6  Identify social and cultural changes (10026) 
1.1.1.7  Identify ecological concerns (10027) 

1.1.2  Survey market and determine customer needs and wants (10018) 
1.1.2.1  Conduct qualitative/quantitative assessments (10028) 
1.1.2.2  Capture and assess customer needs (10029) 

1.1.3  Perform internal analysis (10019) 
1.1.3.1  Analyze organizational characteristics (10030) 
1.1.3.2  Create baselines for current processes (10031) 
1.1.3.3  Analyze systems and technology (10032) 
1.1.3.4  Analyze financial positions (10033) 
1.1.3.5  Identify enterprise core competencies (10034) 

1.1.4  Establish strategic vision (10020) 
1.1.4.1  Align stakeholders around strategic vision (10035) 
1.1.4.2  Communicate strategic vision to stakeholders (10036) 

 
1.2 Develop business strategy (10015) 
1.2.1  Develop overall mission statement (10037) 

1.2.1.1  Define current business (10044) 
1.2.1.2  Formulate mission (10045) 
1.2.1.3  Communicate mission (10046) 

1.2.2  Evaluate strategic options to achieve the objectives (10038) 
1.2.2.1  Define strategic options (10047) 
1.2.2.2  Assess and analyze impact of each option (10048) 

1.2.3  Select long-term business strategy (10039) 
1.2.4  Coordinate and align functional and process strategies (10040) 
1.2.5  Create organizational design (structure, governance, reporting, etc.) (10041) 

1.2.5.1  Evaluate breadth and depth of organizational structure (10049) 
1.2.5.2  Perform job-specific roles mapping and value-added analyses (10050) 
1.2.5.3  Develop role activity diagrams to assess hand-off activity (10051) 
1.2.5.4  Perform organization redesign workshops (10052) 
1.2.5.5  Design the relationships between organizational units (10053) 
1.2.5.6  Develop role analysis and activity diagrams for key processes (10054) 
1.2.5.7  Assess organizational implication of feasible alternatives (10055) 
1.2.5.8  Migrate to new organization (10056) 

1.2.6  Develop and set organizational goals (10042) 
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1.2.7  Formulate business unit strategies (10043) 
 
1.3 Manage strategic initiatives (10016) 
1.3.1  Develop strategic initiatives (10057) 
1.3.2  Evaluate strategic initiatives (10058) 
1.3.3  Select strategic initiatives (10059) 
1.3.4  Establish high-level measures (10060)   
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R&D – APQC 2.0 

The process group (2.x), processes (2.x.x) and activities (2.x.x.x) for the category 2.0 

are:  

2.1 Manage product and service portfolio (10061) 
2.1.1  Evaluate performance of existing products/services against market 
opportunities (10063) 
2.1.2  Define product/service development requirements (10064) 

2.1.2.1  Identify potential improvements to existing products and services 
(10068) 
2.1.2.2  Identify potential new products and services (10069) 

2.1.3  Perform discovery research (10065) 
2.1.3.1  Identify new technologies (10070) 
2.1.3.2  Develop new technologies (10071) 
2.1.3.3  Assess feasibility of integrating new leading technologies into 

product/service concepts (10072) 
2.1.4  Confirm alignment of product/service concepts with business strategy (10066) 

2.1.4.1  Plan and develop cost and quality targets (10073) 
2.1.4.2  Prioritize and select new product/service concepts (10074) 
2.1.4.3  Specify development timing targets (10075) 
2.1.4.4  Plan for product/service offering modifications (10076) 

2.1.5  Manage product and service life cycle (10067) 
2.1.5.1  Introduce new products/services (10077) 
2.1.5.2  Retire outdated products/services (10078) 
2.1.5.3  Identify and refine performance indicators (10079) 
 

2.2 Develop products and services (10062) 
2.2.1  Design, build, and evaluate products and services (10080) 

2.2.1.1  Research customer and market needs (13932) 
2.2.1.2  Assign resources to product/service project (10083) 
2.2.1.3  Prepare high-level business case and technical assessment (10084) 
2.2.1.4  Develop product/service design specifications (10085) 
2.2.1.5  Document design specifications (10086) 
2.2.1.6  Conduct mandatory and elective external reviews (legal, regulatory, 

standards, internal) (10087) 
2.2.1.7  Build prototypes (10088) 
2.2.1.8  Eliminate quality and reliability problems (10089) 
2.2.1.9  Conduct in-house product/service testing and evaluate feasibility 

(10090) 
2.2.1.10  Identify design/development performance indicators (10091) 
2.2.1.11  Collaborate design with suppliers and contract manufacturers (10092) 
2.2.1.12  Manage product recipe (14184) 

2.2.2  Test market for new or revised products and services (10081) 
2.2.2.1  Prepare detailed market study (10093) 
2.2.2.2  Conduct customer tests and interviews (10094) 
2.2.2.4  Finalize product/service characteristics and business cases (10095) 
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2.2.2.5  Finalize technical requirements (10096) 
2.2.2.6  Identify requirements for changes to manufacturing/delivery processes 

(10097) 
2.2.3  Prepare for production (10082) 

2.2.3.1  Develop and test prototype production and/or service delivery process 
(10098) 

2.2.3.2  Design and obtain necessary materials and equipment (10099) 
2.2.3.3  Provide marketing/product launch documentation (13933) 
2.2.3.4  Install and validate production process or methodology (10100) 
2.2.3.5  Introduce new product and/or service commercially (14176) 
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Sales & Mktg – APQC 3.0 

The process group (3.x), processes (3.x.x) and activities (3.x.x.x) for the category 3.0 

are:  

3.1 Understand markets, customers and capabilities (10101) 
3.1.1  Perform customer and market intelligence analysis (10106) 

3.1.1.1  Conduct customer and market research (10108) 
3.1.1.2  Identify market segments (10109) 
3.1.1.3  Analyze market and industry trends (10110) 
3.1.1.4  Analyze competing organizations, competitive/substitute products 

(10111) 
3.1.1.5  Evaluate existing products/brands (10112) 
3.1.1.6  Assess internal and external business environment (10113) 

3.1.2  Evaluate and prioritize market opportunities (10107) 
3.1.2.1  Quantify market opportunities (10116) 
3.1.2.2  Determine target segments (10117) 
3.1.2.3  Prioritize opportunities consistent with capabilities and overall business 

strategy (10118) 
3.1.2.4  Validate opportunities (10119) 
 

3.2 Develop marketing strategy (10102) 
3.2.1  Define offering and customer value proposition (11168) 

3.2.1.1  Define offering and positioning (11169) 
3.2.1.2  Develop value proposition including brand positioning for target 

segments (11170) 
3.2.1.3  Validate value proposition and shape offering to optimize target 

segments (11171) 
3.2.1.4  Develop new branding (11172) 

3.2.2  Define pricing strategy to align to value proposition (10123) 
3.2.2.1  Establish guidelines for applying pricing of products/services (10124) 
3.2.2.2  Approve pricing strategies/policies (10125) 

3.2.3  Define and manage channel strategy (10122) 
3.2.3.1  Evaluate channel attributes and partners (10126) 
3.2.3.2  Determine channel fit with target segments (10127) 
3.2.3.3  Select channels for target segments (10128) 
 

3.3 Develop sales strategy (10103) 
3.3.1  Develop sales forecast (10129) 

3.3.1.1  Gather current and historic order information (10134) 
3.3.1.2  Analyze sales trends and patterns (10135) 
3.3.1.3  Generate sales forecast (10136) 
3.3.1.4  Analyze historical and planned promotions and events (10137) 

3.3.2  Develop sales partner/alliance relationships (10130) 
3.3.2.1  Identify alliance opportunities (10138) 
3.3.2.2  Design alliance programs and methods for selecting and managing 

relationships (10139) 
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3.3.2.3  Select alliances (10140) 
3.3.2.4  Develop partner and alliance management strategies (10141) 
3.3.2.5  Establish partner and alliance management goals (10142) 

3.3.3  Establish overall sales budgets (10131) 
3.3.3.1  Calculate product revenue (10143) 
3.3.3.2  Determine variable costs (10144) 
3.3.3.3  Determine overhead and fixed costs (10145) 
3.3.3.4  Calculate net profit (10146) 
3.3.3.5  Create budget (10147) 

3.3.4  Establish sales goals and measures (10132) 
3.3.5  Establish customer management measures (10133) 
3.3.6  Monitor sales practice/compliance (13934) 
 
3.4 Develop and manage marketing plans (10104) 
3.4.1  Establish goals, objectives, and metrics for products by channels/segments 
(10148) 
3.4.2  Establish marketing budgets (10149) 

3.4.2.1  Confirm marketing alignment to business strategy (10155) 
3.4.2.2  Determine costs of marketing (10156) 
3.4.2.3  Create marketing budget (10157) 

3.4.3  Develop and manage media (10150) 
3.4.3.1  Define media objectives (10158) 
3.4.3.2  Develop marketing messages (10159) 
3.4.3.3  Define target audience (10160) 
3.4.3.4  Engage media provider (10161) 
3.4.3.5  Develop and execute advertising (10162) 
3.4.3.6  Develop and execute other marketing campaigns/programs (11253) 
3.4.3.7  Assess brand/product marketing plan performance (11254) 

3.4.4  Develop and manage placement and campaign management (13935) 
3.4.4.1  Develop marketing material (13936) 
3.4.4.2  Develop market offering campaign (13937) 
3.4.4.3  Prepare for marketing campaign launch (13938) 
3.4.4.4  Execute the marketing campaign (13939) 

3.4.5  Develop and manage pricing (10151) 
3.4.5.1  Determine pricing based on volume/unit forecast (10163) 
3.4.5.2  Execute pricing plan (10164) 
3.4.5.3  Evaluate pricing performance (10165) 
3.4.5.4  Refine pricing as needed (10166) 

3.4.6  Develop and manage promotional activities (10152) 
3.4.6.1  Define promotional concepts (10167) 
3.4.6.2  Plan and test promotional activities (10168) 
3.4.6.3  Execute promotional activities (10169) 
3.4.6.4  Evaluate promotional performance metrics (10170) 
3.4.6.5  Refine promotional performance metrics (10171) 
3.4.6.6  Incorporate learning into future/planned consumer promotions (10172) 

3.4.7  Track customer management measures (10153) 
3.4.7.1  Determine customer loyalty/lifetime value (10173) 



Page 197 of 243 

3.4.7.2  Analyze customer revenue trend (10174) 
3.4.7.3  Analyze customer attrition and retention rates (10175) 
3.4.7.4  Analyze customer metrics (e.g., customer attrition and retention rates) 

(10176) 
3.4.7.5  Revise customer strategies, objectives, and plans based on metrics 

(10177) 
3.4.8  Develop and manage packaging strategy (10154) 

3.4.8.1  Plan packaging strategy (10178) 
3.4.8.2  Test packaging options (10179) 
3.4.8.3  Execute packaging strategy (10180) 
3.4.8.4  Refine packaging (10181) 
 

3.5 Develop and manage sales plans (10105) 
3.5.1  Generate leads (10182) 

3.5.1.1  Identify potential customers (10188) 
3.5.1.2  Identify leads (10189) 
3.5.1.3  Provide offering to potential customers (13940) 
3.5.1.4  Complete arrangement with customer (13941) 

3.5.2  Manage customers and accounts (10183) 
3.5.2.1  Identify new customers (14182) 
3.5.2.2  Identify priority customers (13942) 
3.5.2.3  Maintain and service customer details (14177) 
3.5.2.4  Develop sales/key account plan (11173) 
3.5.2.5  Manage customer relationships (11174) 

3.5.3  Manage customer sales (10184) 
3.5.3.1  Perform sales calls (10190) 
3.5.3.2  Perform pre-sales activities (10191) 
3.5.3.3  Close the sale (10192) 
3.5.3.4  Record outcome of sales process (10193) 

3.5.4  Manage sales orders (10185) 
3.5.4.1  Accept and validate sales orders (10194) 
3.5.4.2  Collect and maintain customer account information (10195) 
3.5.4.3  Determine availability (10196) 
3.5.4.4  Determine fulfillment process (10197) 
3.5.4.5  Enter orders into system and identify/perform cross-sell/up-sell activity 

(10198) 
3.5.4.6  Process back orders and updates (10199) 
3.5.4.7  Handle order inquiries including post-order fulfillment transactions 

(10200) 
3.5.5  Manage sales force (10186) 

3.5.5.1  Determine sales resource allocation (10209) 
3.5.5.2  Establish sales force incentive plan (10210) 

3.5.6  Manage sales partners and alliances (10187) 
3.5.6.1  Provide sales and product training to sales partners/alliances (10211) 
3.5.6.2  Develop sales forecast by partner/alliance (10212) 
3.5.6.3  Agree on partner and alliance commissions (10213) 
3.5.6.4  Evaluate partner/alliance results (10214) 
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3.5.6.5  Optimize sales channels (14178) 
3.5.6.6  Provide sales and product training (14179) 
3.5.6.7  Manage distribution channel (14180) 

3.5.7  Perform underwriting, risk, and assessment functions (14181) 
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Production – APQC 4.0 

The process group (4.x), processes (4.x.x) and activities (4.x.x.x) for the category 4.0 

are:  

4.1 Plan for and acquire necessary resources (Supply Chain Planning) (10215) 
4.1.1  Develop production and materials strategies (10221) 

4.1.1.1  Define manufacturing goals (10229) 
4.1.1.2  Define labor and materials policies (10230) 
4.1.1.3  Define outsourcing policies (10231) 
4.1.1.4  Define manufacturing capital expense policies (10232) 
4.1.1.5  Define capacities (10233) 
4.1.1.6  Define production network and supply constraints (10234) 

4.1.2  Manage demand for products and services (10222) 
4.1.2.1  Develop baseline forecasts (10235) 
4.1.2.2  Collaborate with customers (10236) 
4.1.2.3  Develop consensus forecast (10237) 
4.1.2.4  Allocate available to promise (10238) 
4.1.2.5  Monitor activity against forecast and revise forecast (10239) 
4.1.2.6  Evaluate and revise forecasting approach (10240) 
4.1.2.7  Measure forecast accuracy (10241) 

4.1.3  Create materials plan (10223) 
4.1.3.1  Create unconstrained plan (10242) 
4.1.3.2  Collaborate with supplier and contract manufacturers (10243) 
4.1.3.3  Identify critical materials and supplier capacity (10244) 
4.1.3.4  Monitor material specifications (10245) 
4.1.3.5  Generate constrained plan (10246) 

4.1.4  Create and manage master production schedule (10224) 
4.1.4.1  Generate site-level plan (10247) 
4.1.4.2  Manage work-in-progress inventory (10248) 
4.1.4.3  Collaborate with suppliers (10249) 
4.1.4.4  Generate and execute site schedule (10250) 

4.1.5  Plan distribution requirements (10225) 
4.1.5.1  Allocate available to promise (10251) 
4.1.5.2  Maintain master data (10252) 
4.1.5.3  Determine finished goods inventory requirements at destination 

(10253) 
4.1.5.4  Calculate requirements at destination (10254) 
4.1.5.5  Calculate consolidation at source (10255) 
4.1.5.6  Manage collaborative replenishment planning (10256) 
4.1.5.7  Manage requirements for partners (10257) 
4.1.5.8  Calculate destination dispatch plan (10258) 
4.1.5.9  Manage dispatch plan attainment (10259) 
4.1.5.10  Calculate destination load plans (10260) 
4.1.5.11  Manage partner load plan (10261) 
4.1.5.12  Manage the cost of supply (10262) 
4.1.5.13  Manage capacity utilization (10263) 
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4.1.6  Establish distribution planning constraints (10226) 
4.1.6.1  Establish distribution center layout constraints (10267) 
4.1.6.2  Establish inventory management constraints (10268) 
4.1.6.3  Establish transportation management constraints (10269) 

4.1.7  Review distribution planning policies (10227) 
4.1.7.1  Review distribution network (10264) 
4.1.7.2  Establish sourcing relationships (10265) 
4.1.7.3  Establish dynamic deployment policies (10266) 

4.1.8  Assess distribution planning performance (10228) 
4.1.8.1 Establish appropriate performance indicators (metrics) (10270) 
4.1.8.2  Establish monitoring frequency (10271) 
4.1.8.3  Calculate performance measures (10272) 
4.1.8.4  Identify performance trends (10273) 
4.1.8.5  Analyze performance benchmark gaps (10274) 
4.1.8.6  Prepare appropriate reports (10275) 
4.1.8.7  Develop performance improvement plan (10276) 

4.1.9  Develop quality standards and procedures (10368) 
4.1.9.1  Establish quality targets (10371) 
4.1.9.2  Develop standard testing procedures (10372) 
4.1.9.3  Communicate quality specifications (10373) 
 

4.2 Procure materials and services (10216) 
4.2.1  Develop sourcing strategies (10277) 

4.2.1.1  Develop procurement plan (10281) 
4.2.1.2  Clarify purchasing requirements (10282) 
4.2.1.3  Develop inventory strategy (10283) 
4.2.1.4  Match needs to supply capabilities (10284) 
4.2.1.5  Analyze company’s spend profile (10285) 
4.2.1.6  Seek opportunities to improve efficiency and value (10286) 
4.2.1.7  Collaborate with suppliers to identify sourcing opportunities (10287) 

4.2.2  Select suppliers and develop/maintain contracts (10278) 
4.2.2.1  Select suppliers (10288) 
4.2.2.2  Certify and validate suppliers (10289) 
4.2.2.3  Negotiate contracts (10290) 
4.2.2.4  Manage contracts (10291) 

4.2.3  Order materials and services (10279) 
4.2.3.1  Process/Review requisitions (10292) 
4.2.3.2  Approve requisitions (10293) 
4.2.3.3  Solicit/Track vendor quotes (10294) 
4.2.3.4  Create/Distribute purchase orders (10295) 
4.2.3.5  Expedite orders and satisfy inquiries (10296) 
4.2.3.6  Record receipt of goods (10297) 
4.2.3.7  Research/Resolve exceptions (10298) 
4.2.3.8  Perform financial settlements (13943) 

4.2.4  Appraise and develop suppliers (10280) 
4.2.4.1  Monitor/Manage supplier information (10299) 
4.2.4.2  Prepare/Analyze procurement and vendor performance (10300) 
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4.2.4.3  Support inventory and production processes (10301) 
4.2.4.4  Monitor quality of product delivered (10302) 
 

4.3 Produce/Manufacture/Deliver product (10217) 
4.3.1  Perform account operations (13944) 

4.3.1.1  Set up/Close account (13945) 
4.3.1.2  Process transactions (13946) 
4.3.1.3  Maintain banking products and services (13947) 
4.3.1.4  Provide account/product statements (13948) 
4.3.1.5  Manage fees and interest (13949) 
4.3.1.6  Reconcile accounts (13950) 

4.3.2  Schedule production (10303) 
4.3.2.1  Generate line level plan (10306) 
4.3.2.2  Generate detailed schedule (10307) 
4.3.2.3  Schedule production orders and create lots (10308) 
4.3.2.4  Release production orders and release create lots (10309) 

4.3.3  Produce product (10304) 
4.3.3.1  Manage raw material inventory (10310) 
4.3.3.2  Execute detailed line schedule (10311) 
4.3.3.3  Rerun defective items (10313) 
4.3.3.4  Assess production performance (10314) 
4.3.3.5  Review detailed production schedule (13951) 

4.3.4  Schedule and perform maintenance (10305) 
4.3.4.1  Perform account-related back-end operations (13952) 
4.3.4.2  Determine process for preventive (planned) maintenance (Preventive 

Maintenance Orders) (10315) 
4.3.4.3  Determine process for requested (unplanned) maintenance (Work 

Order Cycle) (10316) 
4.3.4.4  Execute maintenance (10317) 
4.3.4.5  Calibrate test equipment (10318) 
4.3.4.6  Report maintenance issues (10319) 

4.3.5  Perform quality testing (10369) 
4.3.5.1  Perform testing using the standard testing procedure (10374) 
4.3.5.2  Record test results (10375) 

4.3.6  Maintain production records and manage lot traceability (10370) 
4.3.6.1  Determine lot numbering system (10376) 
4.3.6.2  Determine lot usage (10377) 
 

4.4 Apply Anti-Money Laundering (AML) policy (13953) 
 
4.5 Perform Know Your Customer (KYC) activities (13954) 
4.5.1  Propose Know Your Customer (13955) 
4.5.2  Offer Know Your Customer (13956) 

4.5.2.1  Apply customer identification policy (13957) 
4.5.3  Activate, administer, review, and close KYC (13958) 
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4.6 Deliver service to customer (10218) 
4.6.1  Service bank customers (13959) 
4.6.2  Confirm specific service requirements for individual customer (10320) 

4.6.2.1  Process customer request (10324) 
4.6.2.2  Create customer profile (10325) 
4.6.2.3  Generate service order (10326) 

4.6.3  Identify and schedule resources to meet service requirements (10321) 
4.6.3.1  Create resourcing plan and schedule (10327) 
4.6.3.2  Create service order fulfillment schedule (10328) 
4.6.3.3  Develop service order (10329) 

4.6.4  Provide service to specific customers (10322) 
4.6.4.1  Organize daily service order fulfillment schedule (10330) 
4.6.4.2  Dispatch resources (10331) 
4.6.4.3  Manage order fulfillment progress (10332) 
4.6.4.4  Validate order fulfillment block completion (10333) 

4.6.5  Manage and process collections (14001) 
4.6.6  Manage and process adjustments/deductions (14009) 
4.6.7  Ensure quality of service (10323) 

4.6.7.1  Identify completed orders for feedback (10334) 
4.6.7.2  Identify incomplete orders and service failures (10335) 
4.6.7.3  Solicit customer feedback on services delivered (10336) 
4.6.7.4  Process customer feedback on services delivered (10337) 

4.6.8  Manage information archives (14016) 
 
4.7 Manage logistics and warehousing (10219) 
4.7.1  Define logistics strategy (10338) 

4.7.1.1  Translate customer service requirements into logistics requirements 
(10343) 

4.7.1.2  Design logistics network (10344) 
4.7.1.3  Communicate outsourcing needs (10345) 
4.7.1.4  Develop and maintain delivery service policy (10346) 
4.7.1.5  Optimize transportation schedules and costs (10347) 
4.7.1.6  Define key performance measures (10348) 

4.7.2  Plan inbound material flow (10339) 
4.7.2.1  Plan inbound material receipts (10349) 
4.7.2.2  Manage inbound material flow (10350) 
4.7.2.3  Monitor inbound delivery performance (10351) 
4.7.2.4  Manage flow of returned products (10352) 

4.7.3  Operate warehousing (10340) 
4.7.3.1  Track inventory deployment (10353) 
4.7.3.2  Receive, inspect, and store inbound deliveries (10354) 
4.7.3.3  Track product availability (10355) 
4.7.3.4  Pick, pack, and ship product for delivery (10356) 
4.7.3.5  Track inventory accuracy (10357) 
4.7.3.6  Track third-party logistics storage and shipping performance (10358) 
4.7.3.7  Manage physical finished goods inventory (10359) 

4.7.4  Operate outbound transportation (10341) 
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4.7.4.1  Plan, transport, and deliver outbound product (10360) 
4.7.4.2  Track carrier delivery performance (10361) 
4.7.4.3  Manage transportation fleet (10362) 
4.7.4.4  Process and audit carrier invoices and documents (10363) 

4.7.5  Manage returns; manage reverse logistics (10342) 
4.7.5.1  Authorize and process returns (10364) 
4.7.5.2  Perform reverse logistics (10365) 
4.7.5.3  Perform salvage activities (10366) 
4.7.5.4  Manage and process warranty claims (10367) 
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Customer Feedback – APQC 5.0 

The process group (5.x), processes (5.x.x) and activities (5.x.x.x) for the category 5.0 in 

the financial industry are:  

5.1 Interface with customers (14017)  
5.1.1  Integrate channels (14018) 
5.1.2  Manage channels (14019) 
5.1.3  Perform data acquisition and storage (14020) 
 
5.2 Manage customer information (14021) 
5.2.1  Manage customer service infrastructure (14022) 
5.2.2  Integrate customer information (14023) 
5.2.3  Analyze customer information (14024) 
5.2.4  Assess customers and gain insight (14025) 
 
5.3 Develop customer care/customer service strategy (10378) 
5.3.1  Develop customer service segmentation/prioritization (e.g., tiers) (10381) 

5.3.1.1  Analyze existing customers (10384) 
5.3.1.2  Analyze feedback of customers’ needs (10385) 

5.3.2  Define customer service policies and procedures (10382) 
5.3.3  Establish service levels for customers (10383) 
5.3.4  Develop an advising strategy (14026) 
 
5.4 Plan and manage customer service operations (10379) 
5.4.1  Manage customer past record (14027) 
5.4.2  Provide advice (14031) 

5.4.2.1  Analyze customer value status (14032) 
5.4.2.2  Track financial news (14033) 
5.4.2.3  Give pro and reactive advice (14034) 

5.4.3  Invoice customer (14035) 
5.4.3.1  Maintain customer/product master files (14036) 
5.4.3.2  Generate customer billing data (14037) 
5.4.3.3  Transmit billing data to customers (14038) 
5.4.3.4  Post receivable entries (14039) 
5.4.3.5  Resolve customer billing inquiries (14040) 

5.4.4  Plan and manage customer service work force (10387) 
5.4.4.1  Forecast volume of customer service contacts (10390) 
5.4.4.2  Schedule customer service work force (10391) 
5.4.4.3  Track work force utilization (10392) 
5.4.4.4  Monitor and evaluate quality of customer interactions with customer 

service representatives (10393) 
5.4.5  Manage customer service requests/inquiries (10388) 

5.4.5.1  Receive customer requests/inquiries (10394) 
5.4.5.2  Route customer requests/inquiries (10395) 
5.4.5.3  Respond to customer requests/inquiries (10396) 
5.4.5.4  Perform customer-based operations (14041) 
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5.4.5.5  Perform trading operations (proprietary/customer) (14042) 
5.4.6  Manage customer complaints (10389) 

5.4.6.1  Manage customer service complaints (14043) 
5.4.6.2  Manage customer transaction complaints (14044) 
5.4.6.3  Receive customer complaints (10397) 
5.4.6.4  Route customer complaints (10398) 
5.4.6.5  Resolve customer complaints (10399) 
5.4.6.6  Respond to customer complaints (10400) 
 

5.5 Measure and evaluate customer service operations (10380) 
5.5.1  Measure customer satisfaction with customer requests/inquiries handling 
(10401) 

5.5.1.1  Gather and solicit post-sale customer feedback on products and services 
(10404) 

5.5.1.2  Solicit post-sale customer feedback on ad effectiveness (10405) 
5.5.1.3  Analyze product and service satisfaction data and identify improvement 

opportunities (10406) 
5.5.1.4  Provide customer feedback to product management on products and 

services (10407) 
5.5.2  Measure customer satisfaction with customer complaint handling and 
resolution (10402) 

5.5.2.1  Solicit customer feedback on complaint handling and resolution (11236) 
5.5.2.2  Analyze customer complaint data and identify improvement 

opportunities (11237) 
5.5.3  Measure customer satisfaction with products and services (10403) 

5.5.3.1  Gather and solicit post-sale customer feedback on products and services 
(11238) 

5.5.3.2  Solicit post-sale customer feedback on ad effectiveness (11239) 
5.5.3.3  Analyze product and service satisfaction data and identify improvement 

opportunities (11240) 
5.5.3.4  Provide customer feedback to product management on products and 

services (11241) 
5.5.4  Manage service delivery to suit customer satisfaction index (14045) 
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8.3. Annex 3 – Calculations for the calibrated value of importance 

The calibrated values of relative importance for each IS were presented in 4.4, and the 

detailed calculations are presented here: 

 

IS.1(t=1) = IS.1(t=0) – 0,8 x IS.1(t=0) x (IS.18(t=0) x IT.38) / (7) + IS.1(t=0) x IT.1 + 

IS.1(t=0) x IT.4 

IS.1(t=1) = 5,97– 0,8 x 5,97 x (5,80 x 0,42) / 7 + 5,97 x 0,32 + 5,97 x 0,42 = 8,73 

 

IS.2(t=1) = IS.2(t=0) – 0,8 x IS.2(t=0) x (IS.1(t=0) x IT.1) / (7) + IS.2(t=0) x IT.2 +  

IS.2(t=0) x IT.37 

IS.2(t=1) = 5,90 – 0,8 x 5,90 x (5,97 x 0,32) / (7) + 5,90 X 0,16 + 5,90 x 0,18 = 6,62 

 

IS.3(t=1) = IS.3(t=0) – 0,8 x IS.3(t=0) x (IS.2(t=0) x IT.2 + IS.1(t=0) x IT.4) / (2 x 7) +  

IS.3(t=0) x IT.3 + IS.3(t=0) x IT.36 =  

IS.3(t=1) = 5,00 – 0,8 x 5,00 x (5,90 x 0,16 + 5,97 x 0,42) / (14) + 5,00 x 0,34 +  

5,00 x 0,16 = 6,51 

 

IS.4(t=1) = IS.4(t=0) – 0,8 x IS.4(t=0) x (IS.3(t=0) x IT.3) / (7) + IS.4(t=0) x IT.5 +  

IS.4(t=0) x IT.7 + IS.4(t=0) x IT.35 =  

IS.4(t=1) = 5,19 – 0,8 x 5,19 x (5,00 x 0,34) / (7) + 5,19 x 0,36 + 5,19 x 0,32 +  

5,19 x 0,22 = 8,85 

 

IS.5(t=1) = IS.5(t=0) – 0,8 x IS.5(t=0) x (IS.4(t=0) x IT.5) / (7) + IS.5(t=0) x IT.6 =  

IS.5(t=1) = 4,80 – 0,8 x 4,80 x (5,19 x 0,36) / (7) + 4,80 x 0,38 = 5,60  
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IS.6(t=1) = IS.6(t=0) – 0,8 X IS.6(t=0) x (IS.5(t=0) x IT.6 + IS.4(t=0) x IT.7) / (14) +  

IS.6(t=0) x IT.8 + IS.6(t=0) x IT.34 =  

IS.6(t=1) = 4,85 – 0,8 x 4,85 x (4,80 x 0,38 + 5,19 x 0,32) / (14) + 4,85 x 0,22 +  

4,85 x 0,26 = 6,21 

 

IS.7(t=1) = IS.7(t=0) – 0,8 x IS.7(t=0) x (IS.6(t=0) x IT.8) / (7) + IS.7(t=0) x IT.9 +  

IS.7(t=0) x IT.11 + IS.7(t=0) x IT.21 +   IS.7(t=0) x IT.33 =  

IS.7(t=1) = 4,80 – 0,8 x 4,80 x (4,85 x 0,22) / (7) + 4,80 x 0,40 + 4,80 x 0,34 +  

4,80 x 0,38 + 4,80 x 0,28 = 10,93  

  

IS.8(t=1) = IS.8(t=0) – 0,8 x IS.8(t=0) x (IS.9(t=0) x IT.13 + IS.11(t=0) x IT.16) / (14) +  

IS.8(t=0) x IT.32 =  

IS.8(t=1) = 4,80 – 0,8 x 4,80 x (4,94 x 0,32 + 4,90 x 0,32) / (14) + 4,80 x 0,22 = 4,99 

 

IS.9(t=1) = IS.9(t=0) – 0,8 x IS.9(t=0) x (IS.7(t=0) x IT.9 + IS.11(t=0) x IT.14) / (14) +  

IS.9(t=0) x IT.10 + IS.9(t=0) x IT.12 +   IS.9(t=0) x IT.13 =  

IS.9(t=1) = 4,94 – 0,8 x 4,94 x (4,80 x 0,40 + 4,90 x 0,28) / (14) + 4,94 x 0,36 + 4,94 x 

0,42 + 4,94 x 0,32 = 9,44 

 

IS.10(t=1) = IS.10(t=0) – 0,8 x IS.10(t=0) x (IS.9(t=0) x IT.12 + IS.11(t=0) x IT.15) / (14) =  

IS.10(t=1) = 4,40 – 0,8 x 4,40 x (4,94 x 0,42 + 4,90 x 0,24) / (14) = 3,58  
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IS.11(t=1) = IS.11(t=0) + IS.11(t=0) x IT.14 + IS.11(t=0) x IT.15 + IS.11(t=0) x IT.16 +  

IS.11(t=0) x IT.17 =  

IS.11(t=1) = 4,90 + 4,90 x 0,28 + 4,90 x 0,24 + 4,90 x 0,32 + 4,90 x 0,28 = 10,39  

 

IS.12(t=1) = IS.12(t=0) - 0,8 x IS.12(t=0) x (IS.9(t=0) x IT.10 + IS.7(t=0) x IT.11 +  

IS.11(t=0) x IT.17 + IS.14(t=0) x IT.24 + IS.17(t=0) x IT.27) / (5 x 7) +  

IS.12(t=0) x IT.18 + IS.12(t=0) x IT.20 =  

IS.12(t=1) = 5,35 – 0,8 x 5,35 x (4,94 x 0,36 + 4,80 x 0,34 + 4,90 x 0,28 + 5,45 x 0,32 +  

5,60 x 0,32) / (35) + 5,35 x 0,32 + 5,35 x 0,34 = 7,86  

  

IS.13(t=1) = IS.13(t=0) - 0,8 x IS.13(t=0) x (IS.12(t=0) x IT.18) / (7) + IS.13(t=0) x IT.19 =  

IS.13(t=1) = 2,80 – 0,8 x 2,80 x (5,35 x 0,32) / (7) + 2,80 x 0,30 = 3,09   

 

IS.14(t=1) = IS.14(t=0) - 0,8 x IS.14(t=0) x (IS.13(t=0) x IT.19 + IS.12(t=0) x IT.20 +  

IS.7(t=0) x IT.21) ( 3 x 7) + IS.14(t=0) x IT.22 + IS.14(t=0) x IT.23 + IS.14(t=0) x IT.24 +  

IS.14(t=0) x IT.25 + IS.14(t=0) x IT.31 =  

IS.14(t=1) = 5,45 – 0,8 x 5,45 x (2,80 x 0,30 + 5,35 x 0,34 + 4,80 x 0,38) / (21) +  

 5,45 x 0,30 + 5,45 x 0,24 + 5,45 x 0,32 + 5,45 x 0,34 + 5,45 x 0,30 = 12,69   

  

IS.15(t=1) = IS.15(t=0) - 0,8 x IS.15(t=0) x (IS.14(t=0) x IT.22) / (7) + IS.15(t=0) x IT.28 +  

IS.15(t=0) x IT.29 =  

IS.15(t=1) = 5.60 – 0,8 x 5,60 x (5,45 x 0,30) / (7) + 5,60 x 0,22 + 5,60 x 0,30 = 7,47   
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IS.16(t=1) = IS.16(t=0) - 0,8 x IS.16(t=0) x (IS.14(t=0) x IT.25 + IS.17(t=0) x IT.26 +  

IS.15(t=0) x IT.28) / (3 x 7) + IS.16(t=0) x IT.30 =  

IS.16(t=1) = 4,80 – 0,8 x 4,80 x (5,45 x 0,34 + 5,60 x 0,36 + 5,60 x 0,22) / (21) +  

4,80 x 0,30 = 5,31    

 

IS.17(t=1) = IS.17(t=0) - 0,8 x IS.17(t=0) x (IS.14(t=0) x IT.23) / (7) + IS.17(t=0) x IT.26 +  

IS.17(t=0) x IT.27 =  

IS.17(t=1) = 5,60 – 0,8 x 5,60 x (5,45 x 0,24) / (7) + 5,60 x 0,36 + 5,60 x 0,32 = 8,57  

 

IS.18(t=1) = IS.18(t=0) - 0,8 x IS.18(t=0) x (IS.2(t=0) x IT.37 + IS.3(t=0) x IT.36 +  

IS.4(t=0) x IT.35 + IS.6(t=0) x IT.34 + IS.7(t=0) x IT.33 + IS.8(t=0) x IT.32 +  

IS.14(t=0) x IT.31 + IS.16(t=0) x IT.30 + IS.15(t=0) x IT.29) / (9 x 7) + IS.18(t=0) x IT.38 =  

 

IS.18(t=1) = 5,80 – 0,8 x 5,80 x (5,90 x 0,18 + 5,00 x 0,16 + 5,19 x 0,22 + 4,85 x 0,26 +  

4,80 x 0,28 + 4,80 x 0,22 + 5,45 x 0,30 + 4,80 x 0,30 + 5,60 x 0,30) / 63) + 5,80 x 0,42 = 

8,09 

  


