
ScienceDirect

Available online at www.sciencedirect.com

Procedia Computer Science 164 (2019) 219–224

1877-0509 © 2019 The Authors. Published by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
Peer-review under responsibility of the scientific committee of the CENTERIS -International Conference on ENTERprise Information 
Systems / ProjMAN - International Conference on Project MANagement / HCist - International Conference on Health and Social Care 
Information Systems and Technologies.
10.1016/j.procs.2019.12.175

10.1016/j.procs.2019.12.175 1877-0509

© 2019 The Authors. Published by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
Peer-review under responsibility of the scientific committee of the CENTERIS -International Conference on ENTERprise 
Information Systems / ProjMAN - International Conference on Project MANagement / HCist - International Conference on 
Health and Social Care Information Systems and Technologies.

 

Available online at www.sciencedirect.com 

ScienceDirect 

Procedia Computer Science 00 (2019) 000–000  
www.elsevier.com/locate/procedia 

 

1877-0509 © 2019 The Authors. Published by Elsevier B.V. 
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)  
Peer-review under responsibility of the scientific committee of the CENTERIS - International Conference on ENTERprise Information Systems / 
ProjMAN – International Conference on Project MANagement / HCist - International Conference on Health and Social Care Information 
Systems and Technologies  

CENTERIS - International Conference on ENTERprise Information Systems / ProjMAN - 
International Conference on Project MANagement / HCist - International Conference on Health 

and Social Care Information Systems and Technologies 

CIOCB: A framework of competences for the Chief Information 
Officer – preliminary study 

António Jorge Gouveiaa,*, João Varajãob,c 
aUniversity of Trás-os-Montes and Alto Douro, Vila Real, Portugal 

bALGORITMI Center, Guimarães, Portugal 
cUniversity of Minho, Guimarães, Portugal 

Abstract 

The role of the Chief Information Officer and the expectations about its performance have undergone significant changes in recent 
years. This transformation was not only driven by the evolution of information technologies and information systems but was also 
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1. Introduction 

The growing complexity of organizations has led to an increase in the amount of information to be managed, 
creating an urgent need for systems that support the collection, storage, processing, and distribution of information 
efficiently and effectively. As a result, Information Technologies/Information Systems (IT/IS) have undergone 
significant evolution over the last decades in order to meet the new requirements. Today IT/IS are important agents of 
change and catalysts for innovation in organizations [1-3]. 

The Information Systems Function (ISF) (other common names of the Information Systems Function are, for 
instance, IT Organization [4] or IT/IS department [5]) has a central role here, ensuring that, in the context of 
organizations, all elements and resources of IT/IS are applied correctly in the support and development of the business 
[6, 7]. In fact, when IT/IS governance go awry, “the results can be devastating” [8, 9]. 

Following the evolution of IT/IS and the growing importance of ISF within organizations, the role of the Chief 
Information Officer (CIO) and the expectations surrounding her/his performance have also undergone significant 
changes. Nowadays, CIOs, as top managers of the ISF [7, 10], are deeply involved in the organization of the business, 
acting as strategists and process innovators [11, 12], assisting top management in defining and implementing strategies 
[13]. 

The required alignment between IT/IS and the business turns Chief Executive Officers (CEOs) and CIOs to work 
together, develop strategies, and explore the potential of technologies to increase competitiveness and drive business 
performance. Currently, in most companies, CIOs are part of the top management team [14]. We are, therefore, a long 
way from the primary role of the CIO, in which s/he was "only" responsible for implementing and controlling the 
company's IT [15, 16]. 

The evolution observed in the role in the CIO in recent decades has brought new demands concerning the training 
and experience required for the correct exercise of her/his function. Given the lack of a structured framework of 
competences for a CIO, this research-in-progress article seeks to answer the research question "What competences 
should a CIO currently have?", presenting a new competency framework called CIOCB - CIO Competence Baseline. 

The article is structured as follows: the next section presents the background; the third section is about the research 
method; the forth section briefly presents CIOCB; finally, the last section presents some conclusions and further work. 

2. Background 

In the last decades, the role of the CIO has received significant attention from researchers [17]. 
According to Ives [18], the precursor of the CIO role can be summarized as predominantly an operational manager 

whose main tasks were to develop new systems and to operate existing systems with a high level of reliability [19]. 
One of the first characterizations of the CIO was produced in the 1980s and defined it as "a senior executive, 

responsible for establishing the company's information policies, as well as the standards and management control of 
all company information resources" [15]. This definition was suitable during the first decades of computing but, over 
time, it became outdated because information technologies were gaining the status of fundamental elements for the 
development of organizations. 

It was in the mid-1990s that the CIO title emerged, specifically in forward-looking companies, to describe a new 
type of IS manager, belonging to the top management team and in charge of managing the information resources in 
the company [11]. The CIOs had to change their initial profile, from exclusively technological manager, to technology 
and business manager, capable of leading efforts to implement IS in order to generate added value for their company 
[20]. The CIO has come to be valued for its business thinking and change management skills, beyond its technical 
know-how [21-24]. 

The growing importance of IT for business has transformed the role of the CIO, bringing it to a more strategic level. 
For several years, the management of IT has been widely recognized as a strategic element for the competitive 
development of organizations [17, 25]. With the growing recognition of the importance of IT and its management, the 
role and functions of the CIO have also radically changed, both in terms of relevance and in terms of mission and 
objectives [10]. 

To sum up, the role of the CIO has been redefined over time. In the beginning, it was clear that it had a technological 
focus, and its only concern was to provide the necessary technology (hardware and software) for the development of 
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the various business processes. This technological focus remained for some decades. Until the 1990s, and still today 
for some companies, the CIO's main function still encompassed the supervision and maintenance of computer and 
telecommunications systems. Thus, according to several authors, the CIO is described, first, as a technologist and, 
secondly, as a manager of human resources; in a third place, as a business manager [26-28]. Nowadays, in virtually 
all medium and large organizations, IT is part of the business and is inseparable from it. If IT fails, or its performance 
level goes down, every operation suffers, and to the limit, the result is business stoppage [28]. The awareness of the 
potential of IT as a generator of competitive advantage has led to a paradigm change. IT has ceased to be viewed as 
merely a cost and has come to be seen as a valuable resource for competitiveness [29, 30]. 

Thus, just as the role of IS evolved and gained importance within the organization, so did the role of the CIO. As a 
result, nowadays many CIOs are deeply involved in the business organization, being responsible for all IS success 
facets [31] and assisting CEOs in defining strategies and business unit leaders in their operation [11], assuming the 
role of business strategists and process innovators. 

3. Method 

The research method was defined aiming to find answers to the question: "What competences should a CIO 
currently have?". It comprised the following activities: 

- Literature review focused on the competences of the CIO - aiming to identify, through the literature, what 
competences are currently necessary to perform the function of CIO; 

- Elaboration of the initial version of the competences framework - based on the existing literature, was created the 
first version of the competences framework for the CIO (CIOCB); 

- Empirical validation - it was carried out a multi-case study, that included the definition of the data collection 
strategy and respective instruments, selection of cases and CIOs to participate in the study, data collection (interviews, 
with audio recording), interviews audio transcription, and content analysis; 

- Revision of the CIOCB framework - revision of the framework of competences, with the contributions from the 
cases; 

- Discussion and conclusions - discussion of the results and presentation of the main conclusions. 
 
The cases studied are the following: 
Case 01 - Public Hospital Center constituted by four hospitals, with about 3000 employees – interviewee: CIO; 
Case 02 - Business group in the civil construction sector, with approximately 1000 employees – interviewee: CIO; 
Case 03 - Private Hospital Unit, with approximately 200 employees and 100 service providers – interviewee: CIO; 
Case 04 - City Council, counting on about 550 employees – interviewee: Head of IT Office; 
Case 05 - Private and cooperative teaching establishment, with more than 2000 students and 180 employees – 

interviewee: Head of IT Office. 
 
The interview script was organized into two parts. In the first part (open response), CIOs were asked to indicate 

the competences relevant to accomplish their duties. In the second part, with a closed response, they were asked to 
indicate the importance of the competences identified in the initial theoretical framework, as well as the influence of 
experience and training to obtain the competences. In this way, it was possible to evaluate the proposed framework 
and to characterize several aspects relevant to the achievement of competences. It should be noted that, at the end of 
each case studied, the data collected was compared with the CIOCB framework. The cases were repeated until 
theoretical saturation (when no new contributions were verified). 

The developed work allowed the proposal and evaluation of a new competences framework for the CIO, the CIOCB 
- CIO Competence Baseline, which is briefly presented in the next section. 

4. CIOCB - CIO Competence Baseline 

The term competence is manifestly diffuse and therefore difficult to define [32]. However, according to the 
Organisation for Economic Co-operation and Development (OECD) [33], "competence" is more than knowledge and 
aptitude: it is a set of skills, knowledge and related skills that enable a person (or organization) to act effectively in a 
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particular service or situation. Competence indicates the sufficiency of knowledge and the capacities that enable one 
to act in a wide variety of situations. In other words, competence is the demonstrated ability to apply knowledge or 
skills and, where relevant, personal attributes; is a set of specific knowledge, skills, abilities, attitudes and behaviours; 
it is also a compilation of knowledge, personal attitudes, skills, and relevant experience to be successful in a given 
function [34]. 

In an organization, it is common that a large part of the activities of the ISF is organized in projects [35]. On the 
other hand, several studies point to project management as a fundamental element of CIO action [5, 30, 36]. Given 
the importance of project management, for the organization of the CIO competences framework proposed here, named 
CIOCB - CIO Competences Baseline, was taken as the starting point the ICB of International Project Management 
Association (IPMA) [34]. 

In the CIOCB framework, in order to facilitate its understanding, the elements of competences of the CIO were 
organized into three groups, or dimensions of competences, that together describe their nature and function: 

1. Technical dimension - represents competences related to the knowledge and ability to use methods, processes, 
procedures, and techniques; 

2. Behavioural dimension - describes competences related to attitudes and behaviours; 
3. Contextual dimension - describes competences related to the context of the organization, the project, and others. 

Each dimension contains several relevant competences for exercising the CIO profession, as shown in Fig. 1. As this 
is a research-in-progress, these elements will be detailed in further work. 

 

 
Fig. 1. CIOCB – CIO Competence Baseline. 

5. Conclusion 

The technological breakthroughs of the last decades have given rise to an environment in which organizations are 
forced to actively seek new cost-cutting options while simultaneously seeking to compete more effectively in their 
markets. This environment requires focused, agile, more flexible, and competitive organizations, often requiring 
radical changes in how they conduct business, employ people, and use technologies [37]. 
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One of the aspects that brought significant changes in how companies compete was the evolution of IT and its 
growing adoption by organizations. As a consequence, there has been a significant change in what organizations 
expect from the performance of ISF and hence the CIO. 

The CIO ceased to be "just" the executive responsible for IT management and joined the top management team. 
Currently acting as strategist and process innovator, the CIO has an important role in developing strategies and 
promoting alignment between the IT/IS and the business, thus being of great value for the development, 
competitiveness, and performance of the organization. 

The evolution of the CIO role has brought with it the need for a new set of competences, not only of a technical 
type but also of a behavioural and contextual nature. With the emergence of new tech-related positions as, for instance, 
Chief Digital Officer, Chief Data Officer or Chief Innovation Officer, CIOs can either fill these needs themselves or 
serve as connective tissue for integrating it [38]. 

Seeking to answer the central research question "What competences should a CIO currently have?", this research-
in-progress paper proposes the CIOCB - CIO Competence Baseline, a framework of competences for the CIO. The 
work will proceed aiming to describe all the CIOCB’s competences, as well as to find answers to the complementary 
research question “To what extent do education/training and experience contribute to the achievement of the required 
competences to the CIO?”. 

References 

1. Kehinde O, Yusuf S. Management Information System as a Catalyst to Organisational Performance in the 21st Century: A Study of Selected 
Banks in Nigeria. American Journal of Business and Management. 2012;Volume 1(1). 
2. Markus ML, Rowe F. Is IT Changing the World? Conceptions of Causality for Information Systems Theorizing. MIS Quarterly. 2018;42. 
3. Nowduri S. An Impact of Management Information Systems on Corporate Sustainability: A Survey. International Journal of Business and 
Management. 2014;Volume 9(7). 
4. Klotz S, Kopper A, Westener M, Strahringer S. Causing factors, outcomes, and governance of Shadow IT and business-managed IT: a systematic 
literature review. International Journal of Information Systems and Project Management. 2019;7(1):15-43. 
5. Carvalho R, Trigo A, Varajão J, Magalhães LG. Main CIO’s activities – evidences from a Delphi survey using Q-sort. International Journal of 
Business Innovation and Research. 2018;Volume 17(4). 
6. Varajão J. Função de Sistemas de Informação – contributos para a melhoria do sucesso da adopção de tecnologias de informação e 
desenvolvimento de sistemas de informação nas organizações. Guimarães: Universidade do Minho; 2002. 
7. Carriço N, Varajão J, Fernandes VB, Dominguez C. Information Architecture For IS Function: A Case Study. International Journal of Human 
Capital and Information Technology Professionals. 2014;Volume 5(2):10. 
8. Smits D, Hillegersberg Jv. Evaluation of the usability of a new ITG instrument to measure hard and soft governance maturity. International 
Journal of Information Systems and Project Management. 2019;7(2):37-59. 
9. Wu SP-J, Straub DW, Liang T-P. How information technology governance mechanisms and strategic alignment influence organizational 
performance: Insights from a matched survey of business and IT managers. MIS Quarterly. 2015;39(2):497-518. 
10. Tagliavini M, Moro J, Ravarini A, Guimaraes T. Shaping CIO’s Competencies and Activities to improve Company Performance: an empirical 
study. Proceedings of the Eleventh European Conference on Information Systems, ECIS 2003, Naples, Italy 16-21 June. 2003. 
11. Chun M, Mooney J. CIO roles and responsibilities: Twenty-five years of evolution and change. Information & Management. 2009;Volume 
46(6):323-34. 
12. Chen Y-C, Wu J-H. IT management capability and its impact on the performance of a CIO. Information & Management. 2010;Volume 48. 
13. Karlsen JT, Gottschalk P, Andersen ES. Information technology management roles: a comparison of IT executives and IT project managers. 
HICSS 2002Proceedings of the 35th Annual Hawaii International Conference on System Sciences. 2002:8. 
14. Chen DQ, Preston DS. Understanding CIO Role Effectiveness: The Antecedents and Consequents. HICSS 2007 40th Annual Hawaii 
International Conference on System Sciences. 2007. 
15. Synnott WR, Gruber WH. Information Resource Management: Opportunities and Strategies for the 1980's: John Wiley & Sons Inc; 1981. 
16. Ventura T. Sistemas de Informação e Estratégias Organizacionais: o impacte das Redes In: Amaral L, Magalhães R, Morais CC, Serrano AMS, 
Zorrinho C, editors. Sistemas de informação organizacionais: Edições Sílabo; 2005. 
17. Peppard J, Edwards C, Lambert R. Clarifying the Ambiguous Role of the CIO. MIS Quarterly Executive. 2011;Volume 10(1):31-44. 
18. Ives B, Olson M. Manager or Technician? The Nature of the Information Systems Manager'S Job. SSRN eLibrary. 1981. 
19. Ross JW, Feeny DF. The evolving role of the CIO. CISR Working Paper n. 308. Massachusetts Institute of Technology (MIT). Sloan School 
of Management; 1999. 
20. Aluebhosele DE, Anobah GM. Chief Information Officers Evolving Roles and Responsibilities-From Operational to Strategic. Västerås, 
Sweden: Mälardalen University; 2009. 



224 António Jorge Gouveia  et al. / Procedia Computer Science 164 (2019) 219–224
6 António Jorge Gouveia and João Varajão / Procedia Computer Science 00 (2019) 000–000 

21. Earl MJ, Feeny DF. Is your CIO adding value? MIT Sloan Management Review 35. 1994 Apil 15:11-20. 
22. Ross JW, Beath CM, Goodhue DL. Develop long-term competitiveness through IT assets. Sloan Manage Rev. 1996;Volume 38(1). 
23. Rockart JF, Earl MJ, Ross JW. Eight Imperatives for the New IT Organization. Sloan Manage Rev. 1996;Volume 38(1):43-55. 
24. Kark K. Nine competencies that can elevate the CIO to business leader. CIO Insider [Internet]. 2017. Available from: 
https://www2.deloitte.com/us/en/pages/chief-information-officer/articles/cio-insider-competencies-business-leader.html. 
25. Carter M, Grover V, Thatcher JB. The Emerging CIO Role of Business Technology Strategist. MIS Quarterly Executive. 2011;10(1):19-29. 
26. Gottschalk P. The chief information officer: a study of managerial roles in Norway. HICSS 2002Proceedings of the 35th Annual Hawaii 
International Conference on System Sciences. 2002:3133-42. 
27. Fortino A. The New CIO: From Technician to Business Strategist and the Implications for E-Commerce. ICEBE '08 IEEE International 
Conference on e-Business Engineering. 2008:139-46. 
28. Henderson D. The evolving role of the CIO. 2008. 
29. IBM. Expanding the Innovation Horizon - The Global CEO Study 2006. Somers, NY: IBM Corporation, 2006. 
30. Varajão J, Trigo A, Barroso J. O Gestor de Sistemas de Informação nas grandes empresas portuguesas. Computerworld, 2011 02-01-2011. 
31. Varajão J. The many facets of information systems (+projects) success. International Journal of Information Systems and Project Management. 
2018;6(4):8. 
32. Crawford L. Senior management perceptions of project management competence. International Journal of Project Management. 2005;23(1):7-
16. 
33. OCDE. The Definition and Selection of Key Competencies 2005. 
34. IPMA. ICB - IPMA Competence Baseline, Version 3.0. ICB Version 3.0, Junho 2006 ed: IPMA - International Project Management 
Association; 2006. 
35. Murch R. Project Management: Best Practices for IT professional. Upper Saddle River, New Jersey: Prentice Hall PTR; 2001. 
36. Varajão J, Trigo A, Soto-Acosta P. An Exploratory Study on the Influencers of the Perceived Relevance of CIO’s Activities. International 
Journal of Enterprise Information Systems. 2016;Volume 12(4). 
37. Varajão J. Outsourcing de Serviços de Sistemas de Informação: FCA - Editora de Informática; 2001. 
38. Deloitte. Tech trends 2015 – the fusion of business and IT. Deloitte University Press. 2015. 
 


