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ABSTRACT 

Lo studio ha lo scopo di introdurre il concetto di ICT Governance come un 

potente strumento per supportare, controllare e monitorare l'ampio uso 

dell’Information and Communications Technology di cui le aziende hanno bisogno 

nel loro business per essere competitive, al passo con i tempi ed essere reattive alla 

dinamicità della realtà di oggi. Le grandi esigenze ICT però, chiedono grandi 

investimenti e costi sostanziali. Inoltre, il focus allo sviluppo dell’ICT all’interno 

dell’aziend potrebbe deviare il vero obiettivo di questa spesa: perseguire la strategia 

aziendale. Lo studio ha come scope le grandi imprese e i gruppi multinazionali, con 

un’analisi finale dell’ICT Governance all'interno del gruppo Ariston Thermo, la più 

grande realtà aziendale in termini di fatturato nella regione Marche. 

Lo studio definirà, in primo luogo, il concetto dei Sistemi Informativi e 

dell’ICT, la loro evoluzione nel corso degli anni e la loro rilevanza per gli scopi 

aziendali. In secondo luogo, il primo capitolo esaminerà l'importanza degli 

investimenti nelle TIC nella prospettiva delle esigenze dell'organizzazione, 

suddividendo il concetto negli strumenti e nelle tendenze più innovativi dettati dal 

concetto di trasformazione digitale. 

 Il secondo capitolo approfondirà la nozione di Governance dell’ICT, mostrando 

i principali framework che ne regolano il ruolo ed il raggio d'azione. Come 

precedentemente anticipato, la terza sezione dello studio tratterà il tema della 

Governance ICT dal punto di vista interno di Ariston Thermo Group, una società 
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operante nel settore del comfort termico. L’analisi mostrerà le procedure e i processi 

effettivi del team all'interno dell'azienda, mettendo in pratica parte dei framework 

esposti in precedenza. 
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INTRODUCTION 

 

This study aims at introducing the concept of ICT Governance as a powerful 

tool to support, control and monitor the extensive use of Information 

Communication Technology that firms need in their business nowadays to be 

competitive, up with the times and quickly responsive to a very fast-changing 

reality. In addition to this, the huge ICT business needs require real investments and 

substantial costs. Finally, the high costs and focus on ICT development might 

deviate the real goal of this spending: pursuing the business strategy. The thesis will 

consider mostly Multinational Enterprises and Groups as the last chapter will 

analyze the real case of the functioning of ICT Governance within Ariston Thermo 

Group, the bigger multinational reality in terms of turnover in Marche Region. 

The study will define, in the first place, the concept of Information System and 

Information and Communication Technology, its evolution over the years and its 

relevance for business scopes.  

Secondly, the first chapter will examine the importance of ICT investments 

under the perspective of the organization’s needs, breaking down the concept in the 

most innovative tools and trends dictated by the concept of Digital Transformation. 

The second chapter will go into depth on the notion of Information and 

Communication Technology Governance, showing the main frameworks that 

regulates the role and their range of action, highlighting the benefits and risks that 
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implementing this might bring. As previously anticipated, the third section of the 

study will treat the ICT Governance subject from the internal perspective of Ariston 

Thermo Group, a company located in the Marche Region, (operating in the thermal 

comfort sector) showing the actual procedures and processes of the team inside the 

firm, putting into practice part of the frameworks exposed beforehand. 
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Chapter 1 

THE INCREASING ROLE OF THE ICT FOR BUSINESS 

PURPOSES 

 

1.1 Business information systems overview 

The information system is one of the company operating mechanism1. The IS2 

can be defined as the set of procedures, resources and tools that are useful for the 

collection, production and distribution of information needed to support the 

decision-making process. To shed light on the concept, two more definitions are 

following: “the IS refers to an ordered set of elements, even very different ones, 

which collect, process, exchange and archive data with the aim of producing and 

distributing information to the people who need it, at the right time and in the right 

place”3, or, still “the set of tools through which the acquisition and elaboration of 

company information is managed”4. An important concept to be analyzed is the 

difference between Information system and Informatics system. Informatics system 

refers to the transformation of data and the obtaining of information in an automated 

way, typically through the use of the computer.  

                                                      
1 The aim of the operating mechanism is to facilitate the comprehension from the individuals, of 
their goal to reduce incomprehension and increase collaboration in the company. The set of process 
that makes work “operational” way the organizational structure. Cfr. Mucelli, 2001 
2 Information System 
3 Camussone, 1998 
4 Bracchi, Francalanci, & Motta, 2010 
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ICT refers to all technologies aimed at transmitting, receiving, processing and 

storing information, that incorporates both to the concept of information 

technology, thus digital devices and software programs, and the context of 

telecommunications and data networks. As a matter of fact, back in the years 20s, 

information management was totally in the hands of humans, so it was not 

constituted by computers, but it was still an information system. 

“Information is a key resource for all enterprises, and from the time that 

information is created to the moment that is destroyed, technology plays a 

significant role. Information technology is increasingly advanced and has become 

pervasive in enterprises and in social, public and business environments”.5  

 

1.1.1 The evolution of the business information system over the years  

The evolution of information influences the way of thinking, working and 

interacting of human beings, and it is necessary to understand the dynamics of this 

phenomenon in order to be able to plan and control it in terms of maximizing 

corporate value and improving business opportunities.   

The first technology introduced in the business was about automated 

information systems, which could reproduce entered data, classify them and make 

calculations out of them but also compared them, make researches, reports and 

                                                      
5 COBIT 5, ISACA, 2012 
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prospects6. This came from the need of being more rapid and have an easier life 

with the elaboration. 

Starting from the 1950s, and most concretely in the 60s, the role of most 

Information System was quite basic. Their main function was Electronic Data 

Processing (EDP), the set of operations performed automatically by a computer in 

the processing of information, based on pre-established programs and procedures. 

EDP can be understood as the use of computers in recording, classifying, 

manipulating, and summarizing data. It executed activities like transaction 

processing, recordkeeping and accounting.  

This set of operations can also be named transaction processing systems (TPS)7. 

As soon as the first computer was given to birth in 1951 by J. Lyon and Co, new 

developments and researches in the information system field brought to many 

changes during the period from the 1960s to the 1970s: from the EDP era to the 

MIS (management information system) era. 

This came from a business need to have databases on the performance of the 

company’s operating activities.  A Management Information System provides 

information in the form of reports and analysis to support business decision-

making. Examples of output from MIS can be sales analysis, production 

performance and cost trend reporting systems.   

                                                      
6 Mucelli, op. cit. (pag. 170) 
7 A Transaction Processing System is a set of information which processes the data transaction in 
database system that monitors transaction programs (computerbusinessresearch.com) 
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Along these lines, the purpose of information systems became to support 

directional control. Models were created to support analytical and managerial 

accounting, capable of generating information on the most significant activities. 

General and Analytical accounting information has evolved thanks to management 

information systems in that period. 

A new era for the business information system was the one of “PC”8 and 

“DSS”9. Indeed, the 70s and the 80s were the protagonists of the introduction of 

personal computers. Hence, organizations began to distribute their computing and 

processing power across the organization. As a result of the broadening of the range 

of users, the MIS reports were not sufficient anymore to meet many of the new 

decision-making requirements of management. There was a need to handle the 

information in an integrated way, to have rapid access to the different nature data 

and discover new connections between the sub-systems. The DSS was the solution. 

It is defined as “a coherent system that exploits the technology of the hardware and 

software to meet the principles of management, to help in the decision making 

process. The three phased analyzed until now were the one based on the data (EDP), 

the one based on the information (MIS) and last on strategic decisions (DSS)10.  

 DSS uses data from internal and/or external sources. Internal sources of data 

might include sales, manufacturing, inventory or financial data from an 

                                                      
8 Personal computer 
9 Decision Support System 
10 Mucelli, op. cit. (pag. 175) 
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organization’s database. External sources could include interest rates, population 

trends or material.11 Software for the DSS were equipped with: a database, to 

manage large scale data, the modelling function, for the operation on data, and an 

interface. 

 Around the 80s and 90s, the market was widened with work tools sized on a 

single person, such as the Microsoft Office package (Word, Excel and PowerPoint) 

and e-mail. This was a real revolution, as productivity no longer depends on vertical 

business tools, but is reduced to the size of the individual. 

The users could use their own personal computers for job requirements instead 

of waiting for the indirect support of a centralized corporate information services 

department. The Decision Support Systems evolved to so the concept of executive 

information systems (EIS), projected to support the decision-making needs of 

executives by giving access to both internal and external information relevant to 

meeting the strategic goals of the organization. 

Between the early 1990s and 2000, the concept of Information and 

Communication Technology began to be understood as it is today, computer 

science becomes able to provide structured support for business decisions: large 

networks were created and accessed by Corporate SI and systems related to the 

                                                      
11 informationbuilders.com 
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individual. The commercialization of the Internet enabled new methods of 

communication and ways of business.  

Moreover, there were discoveries in the artificial intelligence field, which 

contributed to new practices for business information systems. The less need for 

human operations turned into a deepening of more complex issues. Expert systems 

and knowledge management systems were so the new trends in Business 

information systems. The first denotes a system capable to recognize and simulate 

human decisions based on several parameters. Two examples of the second, can be 

represented by the intranet12 and the helpdesk systems. It basically consists in the 

sharing of business knowledge throughout all the firm levels. 

In the late 90s, also, there was the development of enterprise resource 

planning13systems.  

From around the year 2000 until now, the transactions processing, records 

keeping, reporting management and support management to the accounting system 

are well consolidated as processes of the organization. What is new, is the greater 

connectivity across system components an integration between all the functions of 

                                                      
12 In computer science, an internal company network that uses browsers, servers and Internet 
communication protocols, to which, however, only authorized users can access. (Google Dictionary) 
13Also known as ERP, they are integrated and modular tools for managing business processes. By 
preserving the uniqueness of the company's basic information such as personal data, transactions 
and processes, it enables the traceability of information and the synchronization of processes. It 
integrates all relevant business processes of companies (sales, procurement, warehousing, 
accountancy, controlling, planning and so on) 
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information systems.14 Last but not least, the emergent and consolidated trends that 

simplified and advanced the business information systems are: e-business15, big 

data16, mobile and cloud computing17 and wireless network.  

What has just been described consisted from the beginning of a fast evolution 

in today's working environment. Thanks to the described new ways of exchanging 

and elaborating information, new forms of doing business were born. For example, 

the use of outsourcing work, or the creation of teams in separate countries, which 

of course helped the company to always have more diversity and flexibility, and be 

consequently more adaptable to change. This evolution leaded also to collaboration 

with more and more external partners, which brought high variability and 

collaboration between individuals, towards a disruptive way of doing business. 

Currently most of the businesses, for the nature of today’s economy, chose to 

adopt a horizontal organizational structure by process. With this kind of 

organization, their “just in time” information system allows any type of information 

to reach directly the person which implements the strategy based on the kind of 

objective determined by the process. The information, elaborated or not, should be 

                                                      
14 Vaish, “Evolution of Information System Function”, Adataanalyst.com, 2017 
15 E-business is the use of Internet technologies to work and empower business processes, e-
commerce and enterprise collaboration within a company and with its customers, suppliers and other 
business stakeholders 
16 Big data consist of a collection of data from traditional and digital sources inside and outside of 
an organization that represents a source for ongoing discovery and analysis. 
17 Cloud computing is a system for delivering processing power, database storage, applications and 
other IT resources on demand through a cloud services platform (aws.amazon.com). 
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so able to reach the decision makers, ensuring promptness and quality. Still, it is in 

this way that we get a shared information system to all the levels of the firms, 

underlining the horizontal way of operating. This is a positive step because it allows 

every individual inside of the company, to get the right information at the right time, 

in order to be reactive and flexible even in a multinational. This give the power to 

each employee which has to be trained to elaborate the information to handle 

pursuing their micro and macro objectives, where the controller plays a big role on 

it. 

1.1.2 business information system structure 

The overall business information system is composed, as seen, by many sub-

systems. The elements that compose this system18 are: the data, which become 

information after having been elaborated in the control and decision processes; the 

application rules: all the procedures that the individuals inside the company must 

respect in order to produce information; the human resources that make it possible; 

the IT infrastructure and the set of general principle that address the behavior and 

the design of the system. 

More recently, Bracchi, Francalanci, & Motta, in their book “Sistemi 

informativi d’impresa” from 2010, explained how the IS can be articulated in sub-

models: 

                                                      
18 Marchi, Branciari, 2010   
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• IT model; 

• Functional model;  

• Organizational model;  

The IT Model describes how the IS is implemented, and it is divided in: 

Application Model and Technological Model 

The first represents the Application Software used in the IS which is divided 

into three layers. The GUI19 that allows the user to interact with the system through 

a set of commands, the business rules; the operating logics of the company that 

allow the system to process the data entered through the GUI; the data part, the tools 

to collect information, structure it and manage it in databases. The Technological 

Model represents instead the supporting infrastructure such as: the hardware 

processing architecture and the Network Architecture. The Functional Model 

defines the processing needs, through a defined process, the functional requirement 

and the data. 

Finally, the Organizational Model under the IS point of view is divided into: SI 

Operational, SI Executive and SI Analytical (administration). The business 

structure works thanks to different types of processes, throughout the value chain. 

                                                      
19 Graphical User Interface 
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The management should organize the above model, in order to accomplish its 

long terms objectives, but keep it flexible for the possibility to adjust it to short 

terms business challenges. 

 

1.2 The importance of ICT investments 

Nowadays, the enterprises have to face and manage changes of unparalleled 

magnitude. The firms can achieve their strategic goals and performances up-to the 

expectations when they can find the right combination between the organizational 

structure, the pursued strategies, the environmental variable and the expectations of 

their customers on the other hand. The traditional organizational schemes are now 

obsolete and overcome and the ICT had a big role on it. 

The context in which the enterprise operates, especially in terms of a 

multinationals, is now strictly international.  

This wide background is now interconnected by the information technology 

tools, that serve as continuous collectors of useful information for businesses on a 

large scale of information and knowledge. As a consequence, the need to be always 

updated and reactive to the market is translated into a constant need of innovative 

and customized application systems that can bring to the companies a competitive 

advantage. The right use and implementation of Information and communication 

technology systems within the firm began crucial, with all the huge potential it can 

bring. For this reason, multinationals should focus on the strategic planning and 
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control of ICT and of course the right integration on all the value stream of the 

enterprises. 

The introduction of information technology into business realities has brought 

an actual revolution, it has changed the way societies communicate, interact, use 

and the capability adapt more quickly to the changes of the ecosystem. This was 

possible thanks to the amount of information available to the individual almost for 

free or at a really low cost. The ICT offered a complex reality, which included the 

intensification of communication and the fastening of the transfer of information.  

In this paragraph we will move the attentions to the ways in which companies 

use this type of assets and the reason why important investments are made in 

information technology. 

Furthermore, it is critical to underline the competitive advantages that the 

planning and control of ICT ensure to the business, thanks to the efficient allocation 

of these resources in order to get cost saving and value creation. In fact, access to 

data determines the advantages of availability, sharing, promptness and 

transmission of information flows, so facilitating the process of knowledge 

management and highlighting a direct correlation between ICT and the increase in 

business performances. 

Countries that can boast an advanced level of IT have realized that the 

development of related skills is expensive and difficult, but at the same time large-

scale IT systems have led to gains in terms of economic potential. 
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For example, we can affirm with a study about IT in business from Zeleny M20, 

that the main benefits ICT brings to the companies are: 

• increased efficiency and effectiveness in terms of production through 

technological tools; 

•  maximizing the effectiveness of Human resources through the collection of 

a considerable amount of information in a very limited space and thanks to 

appropriate means; 

• improving the reliability of information; 

• technological base to improve teamwork; 

• a competitive advantage in the market; 

• quicker decision-making process. 

Over the years, the investments by firms in ICT for business scope had three 

phases: the phase of business support, contributing more and more to the provision 

of business services, then the phase of alignment to the business, optimizing and 

improving internal company processes and in the end the phase of business 

innovation, innovating the business processes.21 

 The availability of information is capable to bring benefits throughout all the 

value chain. The aim is to collect big data and integrating it into a system in order 

to make it significant basically to the support of business decisions and the 

                                                      
20 Zeleny, 2001. 
21 hspi.it 
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management of suppliers and customers. The implementation of ICT is costly 

though, and firms need to make the right investments in order to get the desired 

results.  

 

1.2.1 The ICT instruments supporting the information need of organization 

Information and communication technologies (ICT) enable a variety of 

innovation types, due to their long-term evolution trend from being an asset 

supporting information processing and automation of administrative activities to 

ubiquitous technologies that today can make products capable of processing and 

communicating information over the internet22. In Information Systems literature, 

the flexible nature of ICT has led to the distinction between two types of innovation 

that can be enabled by these technologies23 . 

Innovations in the first type bring cost reduction, efficiency, operational results 

and business process improvement among the main goals for ICT investments. The 

second type of innovations supports firms in “doing new things” rather than “doing 

the same things with less”. In doing so, they are aimed at improving external 

orientation towards customers and services through improvements in new product 

development, customer relationship management, and the development of new 

                                                      
22 Nolan, 1979; Porter and Heppelmann, 2014 
23 Stoel, Muhanna, 2009; Neirotti, Raguseo, 2017 
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business logics like for example selling an integrated combination of products and 

services and e-commerce.  

While innovations consisting in “doing the same things with less”, are meant to 

reduce operational expenses and to protect a firm’s profit margin from competitive 

pressure on prices, the type of innovations consisting in leveraging ICT to “do new 

things” can be aimed at a firm’s revenue growth, at finding more munificent and 

high-growth market segments, or at increasing a customer’s willingness to pay 

thanks to additional products or services jointly provided.24 

In recent times, companies have learned, and are learning, to know the new 

habits related to their customers, their suppliers and all the subjects they come into 

contact with thanks to the ICT. They are constantly trying to find the best solutions 

to support new needs and to support the new way of conceiving commerce. The 

information systems are, as described before, updated specialized to manage the 

different needs that companies develop, assuming more and more specificity to 

manage the relationships and growing information and communication needs 

among customers, suppliers, and all the stakeholders.   

Given these growing needs and new boundaries, organizations are increasingly 

developing advanced ERP systems, to contain more and more specific and manage 

advanced Big data or their “Data Warehouse”), with a view to reporting and 

                                                      
24 Neirotti and Pesce, “ICT-based innovation and its competitive outcome: the role of information 
intensity”, Emerald Management, 2018, p. 383 
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strategic decisions with Business Intelligence25. Additionally, the firms are 

developing new ways to do business to combine resources together with their 

suppliers, developing information systems to support Supply Chain Management26, 

up to a complete integration with the end customer from a commercial point of 

view, through Customer Relationship Management27systems. 

It is fundamental to refer to the concept of Extended Enterprise. The came from 

the Chrysler Corporation, in 1990, to explain the necessity for a collaborative 

relationship between supply chain memberships and focus attention on the 

competitive advantages which could be gained. Information and communication 

technology facilitate communication and provides each member of the supply chain 

with a common view of data in real time.28 

These relationships between suppliers, customers and internal management are 

linked with each other thanks to the efficient integration of technologies and web 

platforms, in order to be sensible to any change that occurs in the business 

environment. 

The supply chain management system concerns the Information system 

supporting the supply chain, its logistics and the procurement. The term 

procurement refers to the process through which companies manage to find, for 

                                                      
25 BI 
26 SCM 
27 CRM 
28 searchcio.techtarget.com 
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their production chain, material and information for their suppliers. A clearer 

definition from the encyclopedia “britannica.com” states: “A supply chain 

management29 system manages the flow of products, data, money, and information 

throughout the entire supply chain, which starts with the suppliers of raw materials, 

runs through the intermediate tiers of the processing companies, and ends with the 

distributors and retailers. With an SCM system, suppliers can also access a retailer’s 

inventory database over the Web to schedule efficient and timely deliveries in 

appropriate quantities”. The objective of the market is no longer oriented to the 

concept of production but rather is totally addressed to the needs of the final 

consumer. SCM technologies exploit internet technologies and are increasingly 

oriented towards a Demand Driven approach that is consumer oriented, rather than 

a Push approach oriented to the warehouse production, this because thanks to the 

multiple commercial channel and the development of internet networks, the 

consumers are more aware of the market and have easier access to the purchasing 

process. A demand-oriented supply chain is intended as one where the company is 

trying to move from "build to forecast" to "build to order "discipline. The demand-

oriented supply chain is one that derives information on production and inventory 

decisions in real time demand, and pay less attention to the forecasts which use the 

history of past sales as a basis.30 The focal points for the SCM are internal 

                                                      
29 Supply Chain Management 
30 Mendes, Demand Driven Supply Chain: A Structured and Practical Roadmap to Increase 
Profitability, Springer Science & Business Media, 2011 
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organization and suppliers that thanks to information derived from their networks, 

they are able to have greater benefits than those they would have reached if there 

had not been this collaboration. 

Moving the attention to the next enterprise system, customer relationship 

management can be defined as the tool to support the management of the company’s 

customers in marketing, sales, service, and new product development.  

A CRM system gives a business a unified view of each customer and its links 

with this one, enabling a consistent and proactive relationship.31  

In addition, CRM is composed of two major IT elements: "data repositories", to 

collect useful and chronological information about customers, and a set of tools 

defined as "applications" that enable interacting with clients.32 

Technically CRM is structured like internet platforms, which can be integrated 

with ERP information systems, with the aim of interacting with consumers creating 

increasingly specialized and personalized reports.33  

The CRM system has therefore the aim of providing useful information, through 

an increasingly optimized knowledge of the customer, this must necessarily be 

connected with all the data and information contained in the ERP and it is important 

                                                      
31 britannica.com 
32 Perna, Baraldi, CRM Systems in Industrial Companies: Intra- and Inter-Organizational Effects, 
Springer, 2014. 
33 Candidotto, op. cit (pag. 61) 
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to implement architectures to make the ERP and the CRM “speak” the same 

language. 

The integration of the various information systems, like CRM and SCM and the 

ERP are made to influence both the ordinary organizational management and the 

strategical decisions that the management should take through BI.  

Indeed, business intelligence systems combine operational data with analytical 

tools to present complex and competitive information to planners and decision 

makers.  The aim of this tool is to improve the timeliness and quality of inputs to 

the decision process. Business Intelligence is used to understand the capabilities 

available in the firm; the state of the art, trends, and future directions in the markets, 

the technologies, and the regulatory environment in which the firm competes; and 

the actions of competitors and the implications of these actions.  

This rich business intelligence environment was possible to develop thanks to 

the emergence of the data warehouse, advances in data cleansing, increased 

capabilities of hardware and software, and the emergence of the web architecture.34 

There is no standardized Business Intelligence system for all organizations, indeed 

it is essential that these systems are implemented and designed by companies 

autonomously, customized according to their own strategies and information 

needs. BI systems are built from the data that comes from the information systems 

                                                      
34 Negash and Gray - Handbook on decision support systems 2, Springer, 2008, pag. 1 



 
27 

 

and with the help of additional tools the company can translate these into reporting 

systems and data analysis systems the main task of business intelligence tools is to 

translate information and data collected into forecasts and future simulations in 

strategic terms. 

In view of the fast-changing reality we have nowadays, Information System 

costs can be really difficult to bear for companies. In order to keep-up with the 

market, the biggest challenge is to always have to innovate and look for the latest 

solution in the ICT world. It is essential to seek solutions to invest from an 

informative and technological point of view, in order not to be disadvantaged 

compared to competitors. It is totally unproductive to be resistant to change in the 

world of business.  

 

1.2.2 The outsourcing of ICT operations to third parties 

Originally, the implementation of the ICT, came internally from the company. 

Now the approach is different, and firms are always more oriented to the 

externalization of ICT services to third parties or specialized companies and buy 

information systems and solution from the external, passing from the “Make” logic 

to the “Buy” one35. Information systems began to be purchased externally, choosing 

                                                      
35 Candidotto, op. cit. (pag 98-99) 
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the best ones and those best suited to the business, and today the trend is to adopt 

customized solutions with the help of suppliers and external producers. 

Today this method is the most widespread and external suppliers furnish IT 

consultant and managers, with the task of implementing information system and 

consulting in specific issues. “Consulting is a service which helps organizations in 

re-engineering and rethinking their business through technology, strategy, people, 

and business processes. Consultants transfer their knowledge to through training, 

help motivate employees to support changes, and collaborate in implementation 

stages with client managers and employees to assure results. Generally speaking, 

consultants are expected to provide clients with results, and growth. The ICT 

services providers benefiting the most are the ones that can offer a wide range of 

services ranging from redesigning to implementing new business processes”36. 

More and more companies in recent years have decided to outsource part or all 

of their information systems, in favor of a more efficient and always updated 

management of their information. 

There are conflicting opinions regarding this organizational technique, as the 

favorable subjects maintain that through an outsourced management of ICT the 

companies have the possibility to concentrate on the strategic objectives, using the 

information stored and managed by third parties, while contrary opinions argue that 

                                                      
36 Basil, Yen, Tang, International Journal of Information Management, Vol. 17, No. 5, Great Britain, 
1997 (pag 303-323) 
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outsourcing information management is a disadvantage for companies as they tend 

to lose focus on their strengths and weaknesses. There are thousands of consulting 

firms specialized in providing business services (ICT and non). An analysis from 

the platform “Consultancy.uk” reports that the world’s largest consulting firms are 

the “Big Four”, accounting for approximately 40% of the industry's $150 billion 

international market. They are namely: PwC, Deloitte, EY and KPMG, followed 

right after by US strategy giants McKinsey & Company and The Boston Consulting 

Group. The global consulting market in 2017 was nearly worth $150 billion, and in 

2012 was just $122 billion. 37 

  

1.2.3 An overview on Cloud Computing 

At this point of the paragraph it is relevant to introduce the technology of Cloud 

Computing and the large revolution and benefits it brought. “Cloud computing is 

considered a way to increase capacity or add capabilities promptly without 

investing in new infrastructure, training new personnel, or licensing new software. 

Cloud computing encompasses any service under subscription, paid based on the 

consumption”38. Another definition from NIST39 describes “Cloud computing” as 

“a model for enabling ubiquitous, convenient, on-demand network access to a 

                                                      
37 consultancy.uk, “The 10 largest consulting firms in the world”, 2017 
38 Knorr and Gruman, “What Cloud Computing Really Means”, InfoWorld, International Data 
Group, 2008, (pag. 1) 
39 National Institute of Standards and Technology 
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shared pool of configurable computing resources (e.g., networks, servers, storage, 

applications, and services) that can be rapidly provisioned and released with 

minimal management effort or service provider interaction.” 40  

Many people can therefore access these Clouds to memorize, manage, share and 

use their information, their programs, their images and many other functions. An 

organization can directly use a software through a network system. Indeed, these 

technologies can also be used for information systems. The information system 

provider in fact, has the ability to deliver its software system directly online, 

providing the organization with the possibility of accessing, processing and storing 

on these work platforms. 

There are different types of Cloud techniques, namely private cloud and public 

cloud. In the Private Cloud, “The cloud infrastructure is provisioned for exclusive 

use by a single organization comprising multiple consumers. It may be owned, 

managed, and operated by the organization, a third party, or some combination of 

them.”41 In other words, it is an infrastructure designed to be used by a single 

company, traditionally conceived within private premises and structures, entrusted 

to technicians belonging to the organization. The private cloud uses private internal 

corporate networks and it is the simplest to implement and to use42. 

                                                      
40 Mell and Grace, “The NIST Definition of Cloud Computing”, National Institute for Standards and 
Technology, Gaithersburg, 2011,  
41 Mell and Grace, 2011 
42 Candidotto, 2017 
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In the public cloud instead, “the cloud infrastructure is provisioned for open use 

by the general public. It may be owned, managed, and operated by a business, 

academic, or government organization, or some combination of them. It exists on 

the premises of the cloud provider.”43 It basically consists in the management and 

storage of business data and information system by external suppliers, which 

manage and control the data, and take care of the maintenance of the cloud services, 

with a simple contract stipulated with the company.  

The different types of Cloud Service Models are: SaaS, IaaS, PaaS and 

Serverless Cloud Computing. SaaS stands for Software as a Service, and it is the 

type of Cloud that delivers a single application through the browser of thousands of 

customers using a multitenant architecture. The customer, in this way, doesn’t need 

to make any investment in servers or software licensing; whilst regarding the 

supplier side, it is convenient because with just one application to maintain, it is 

possible to make cost savings. 

One of the pioneers in the Saas market is “Salesforce”, the most famous 

company in enterprise applications. Moreover, Saas Cloud is widespread in the field 

of Human Resource Management Applications. “The capability provided to the 

consumer is to use the supplier’s applications inside a cloud infrastructure. The 

applications are accessible from various client devices through either a thin client 

                                                      
43 Mell and Grace, 2011 
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interface, such as a web browser, or a program interface. The consumer does not 

manage the underlying cloud infrastructure including network, servers, operating 

systems, storage, or even individual application capabilities, they can just have 

discretion on user-specific application configuration settings”.44  

The Infrastructure as a Service (IaaS) is a type of Cloud computing which 

provides the consumers with the processing, storage networks and other essential 

resources where the consumer can implement and run a discretionary software, 

which can be and application or an operating system. The difference here is that the 

consumer does not control the underlying cloud infrastructure but has the control 

over the software; For a better understanding of the term, “IBM.com” defines it as 

“a cloud computing offering in which a vendor provides users with access to 

computing resources, such as servers, storage and network connection and 

organizations use their platforms and applications within this infrastructure”. 

Platform as a Service (PaaS), is a form of cloud computing that delivers 

applications’ development platforms as a service. NIST defines it as “the capability 

provided to the consumer is to deploy on the cloud infrastructure consumer-created 

or acquired applications created using programming languages, libraries, services, 

and tools supported by the provider”45. In this case the user is not in charge of the 

underlying cloud infrastructure but manages the applications and the settings for 

                                                      
44 Mell and Grace, 2011 
45 Mell and Grace, 2011 
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the application-hosting platform. The advantages that Cloud Computing brought to 

the ICT for business are many.  Firstly, it is important to remark the benefits in 

terms of cost efficiency as a method to use, maintain and upgrade. Desktop software 

is costly for companies and it is no longer necessary to acquire many licenses, but 

through contracts, defined as rents, it is possible to negotiate access to the platform.  

“The cloud, on the other hand, is available at much cheaper rates and hence, can 

significantly lower the company’s IT expenses”, the payment is done for what it is 

used resulting in an efficient resource allocation.  With Cloud, there is no more need 

to align hardware and software tools with the information systems, the company 

only needs to be furnished with an advanced internet network, through which to 

access the purchased services. Another benefit regards the technological point of 

view, since it is easy to update it with the latest version and change it based on the 

business need, solving the problem of obsolescence.  

Still, cloud technology boasts of almost unlimited storage of information in 

terms of capacity, back-up and recovery. For example, it makes it easier to recover 

lost information in case of a human error.  

Another key aspect is the software Integration where users can easily adapt their 

applications. Moreover, it is easy to access to Information because once the users 

register in the cloud, they have access to the platform wherever they are and they 

have connection to the internet, breaking though the issues of the geographical 

location and time zone. Last of all, cloud computing gives the advantage of quick 
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deployment. The entire system is easy to implement, and It doesn’t require a big 

effort from specialists.  All the advantages reflect more flexibility with respect to 

both the users and the organization itself.46 

 In conclusion, “Cloud and mobile enable rapid deployment and connectivity, 

while also cutting costs and complexity in legacy operations which allows 

businesses to focus on new digital innovation.”47 

 

1.2.4 The Digital Transformation and the ICT Spending, usage and trends 

In this subparagraph the attention will move to the explanation of the concept 

of Digital Transformation, followed by an overview on trends and expenditure in 

the world of ICT. 

“Digital transformation concerns the changes associated with digital technology 

application and integration into all aspects of human life and society. 

More specifically, digital transformation refers to how a company has or is 

transforming its core business processes using digital technology in order to gain 

competitive advantage and gain differentiation in its market segment. It refers to 

the restructuring of business process through digital applications and hardware, 

                                                      
46 Apostu, Puican, Ularu, Suciu and Todoran, “Study On Advantages And Disadvantages Of Cloud 
Computing”, University Politehnica Of Bucharest, 2013 

47 IDC.com 
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redesigning and improving the processes that govern the business, using a 

combination of different technological solutions.”48 

What is more, the digital transformation is meant to be the simplification of 

almost all processes, reducing redundancies and errors related to non-strategic 

manual activities, resulting in an increased integration between all company 

stakeholders. The main benefits of the digital transformation are: greater efficiency 

in business operations, time saving and cost reduction but also increased 

collaboration and interaction between its partners and a greater customer value. 

The digital transformation is expanding by increasingly advanced and integrated 

systems such as: automation, computerization, virtualization, cloud, mobile, 

Collaboration and Internet of Things. The term “Digitalization” refers to an 

approach aimed at the maximum convergence between systems and information 

flows, proprietary or data to partners, which run across networks, passing through 

the Web. 

For the journal “Startupbusiness.it”, the six pillars or technological areas that 

enable the digital transformation are: the progressive automation of work, which 

brought speed, efficiency and errors reduction, the computerization, or the 

evolution of hardware and software which introduced and reinforced the concept of 

“intelligence” in the management of processes, the Dematerialization of the 

                                                      
48 techopedia.com 
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business, which introduced new ways of integration and sharing of information, the 

Virtualization, a new generation software programming of the business resources, 

where physical resources become logical ones managed by a single centralized 

dashboard and the Cloud Computing, which moved the management of Hardware 

and Software on the Net. 

 The last pillar is the one of Mobile devices, which enhanced individual 

productivity by bringing greater accessibility and flexibility.49 

An extract from the book “The Digital Transformation Playbook”50 reports 

“Businesses will need to transform into digital enterprises to thrive, and this 

transformation will need to be far more profound than merely investing in the latest 

digital technologies”. From the same extract is stated that the “World Economic 

Forum” believes that Digital Transformation will be worth 100 trillion dollars by 

2025, and so represents a potential value opportunity for the industry and the 

society. Many other indicators can demonstrate the importance of implementing the 

Digital Transformation strategy for business purposes.  Indeed, in the same book 

are reported some of the analysis made from consultancy firms including: 

“Capgemini”51, that believes that companies that become digital can increase of 

about 26 percent, about 12 percent in valuation and 9 percent in revenue to asset 

                                                      
49 startupbusiness.it 
50 Rogers, The Digital Transformation Playbook: Rethink Your Business for the Digital Age, 
Columbia Business School, 2016 
51 The Digital Advantage, Capgemini, 2015 
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ratio. In addition, to cite another one, “Accenture” analysis reported that around 90 

percent of chief executives are satisfied with the results obtained out of big data 

projects.52 

In order to keep up with the market, modern corporations need to be able to 

react to the changes as consumer, technologies and business are continually 

evolving and they need to be able to exploit new business opportunities and be 

pioneer to be competitive. The promptness of constant development has replaced 

traditional development phases that take place over months or years are now 

becoming obsolete giving pace to the Digital Transformation.53 

In the following point of this paragraph will move the attention to the exposition 

of market trends concerning the spending and usage of ICT. 

A study from International Data Corporation54, the first society specialized in 

market research, affirms that the global ICT spending in the time lapse between 

2007 and 2017 has grown by less than 5% every year since the financial crisis in 

2009. 

On the other hand, there was a growth just over 4% in 2017 which signified an 

improvement on the previous years, thanks to a significant capital spending cycle 

driven by cloud and mobile. Traditional IT and Telecommunications markets 

instead, represent a progressively mature sector of the economy. 

                                                      
52 Big Success with Data Report, Accenture, 2014  
53 Rogers, 2016 op. cit. (pag. 5) 
54 idc.com, 2018 
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Nonetheless, new categories for example: Internet of Things, Robotics, 

AR/VR”(Augmented Reality/Virtual Reality), Artificial Intelligence and 3D 

printing will drive an intense acceleration in industry growth. The reported article 

includes within the category of “traditional technologies”: Hardware, Software, 

Services and Telecommunication whilst for “new technologies” groups: Artificial 

Intelligence, Augmented and virtual reality, Robotics and 3D printing (that 

although not directly classifiable as ICT costs, it has a strong relation with them). 

In the figure 1.1 are shown the numbers from the report of IDC. The Global ICT 

Spending in 2017 reached 4,5 trillion dollars and was mainly composed by 

traditional ICT expenses and a growing share of the ICT market went to the New 

technologies which are meant to account for more than 2 trillion dollars in the net 

annual spending in the next ten years.  
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Figure 1.1 

The Worldwide ICT Spending 

 

 

Source: IDC.com, Global ICT Spending 2007-2017, 2018 

 

An overlook on the regional market from the same journal highlight how Asia 

Pacific is now the largest market for traditional hardware due to the boom of mobile 

device proliferation in recent years. This macro-region is led by China followed by 

Japan and India.  

The described region now accounts for more than 40% of traditional hardware 

spending worldwide including personal computers, mobile and fixed telephony, 

peripherals, server and infrastructures. 
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At the same time, Asia still represents a small portion in the field of software 

and services, as businesses in the region continue to spend a small proportion of 

average IT budgets on the applications, tools and professional services. This might 

be due to the high phenomenon of software piracy in the nation. The US companies 

still lead the way in adoption of software, followed right after by European 

countries. The Latin America is emergent in the field of cloud computing. 

The hardware market is controlled by smartphones in terms of overall volume 

and revenues and Asia is the chief region in terms of overall spending on traditional 

hardware.  

Asian firms and consumers also spend heavily on telecommunication services, 

with strong growth in mobile data usage over the past few years. In emerging 

markets, Cloud and mobile are the main drivers for traditional technologies.  

In the US and Europe, the growth of cloud increases the spending on server and 

storage hardware, software solutions and outsourced services related to cloud 

deployments.  

In all regions, it was observed that an increasing proportion of spending on 

traditional hardware, software, services and telecom is connected to the cloud and 

mobile while the market for technologies such as desktop PC and fixed telecom 

services have even flat or declining curve.  

Moving the attention to New Technologies, the United States is the leader in 

software innovation and is way forward of other regions in terms of cloud 
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deployments and software-based technologies such as AI, big data and social 

networks.  

The United States is also leader in terms of world-class infrastructures and 

supply chain, and the recent economic growth made possible the rise in demand for 

investments in AR/VR and AI software. Nevertheless, the US does not dominate 

the whole market, with competitors emerging mostly in China, India which are 

investing in R&D and are obtaining relevant ICT skills. 

Always in terms of new technologies, Asia is now involved in the expansion of 

IoT and robotics market. This change is driven both by manufacturing firms, 

especially in China and the commitments from Asian governments and MNEs 

(Multinational Enterprises). European firms tend to be behind the US when in the 

area of new technology adoption but maintains a lead over other regions like Asia 

in software innovation and investment.  

In conclusion, the International Data Corporation, furnished a forecast for the 

years 2018-2022. Traditional spending on hardware, software, services and telecom 

is supposed to decline its revenues from legacy categories as businesses and 

consumers will focus all of their ICT spending in new technologies. 

 In the 5 years’ time frame, all growth in traditional tech spending will be 

divided in: cloud, mobile, social and big data analytics. 

As shown in the figure below, thanks mostly to the development of new 

technologies, the worldwide ICT spending will get to 6 trillion by 2022. 
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Figure 1.2 

Worldwide  ICT Spending Forecast (2018-2022) 

 

Source: IDC.com, Global ICT Spending 2007-2017, 2018 

 

Then from the same analysis is observed as the cost savings generated by cloud 

computing and automation will lead the ICT spending towards the new technologies 

cited before. Another significant grow in ICT expenditure will be due to investment 

in cyber security.  

The economy of developing regions will make particular efforts to catch up with 

developed economies in terms of some technologies, especially software-driven 

ones. However, emerging countries’ governments will drive the development 

through investments in new technologies such as smart city initiatives and 

integrating ICT with economic planning. 
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According to the projections, while overall ICT will grow by at least 5% due 

the digital transformation and expansion of new technologies, traditional ICT will 

growth at around the same rate as Gross Domestic Product. Indeed, the growth in 

hardware, software and services will be largely driven by cloud and mobile and will 

maintain a stable share of overall business and consumer spending. Even though 

some categories will decline, businesses will continue to support the market of 

traditional technologies as major components of their digital strategies. The benefits 

of traditional software will still represent one of the main contributors to the 

productivity of ICT, while cloud and mobile hardware will enable the evolution of 

new software tools and applications. In addition, according to forecasts, traditional 

IT services will continue to be outsourced, as cloud and mobile will also create 

opportunities for to ICT consulting agencies or more generally to business services 

firms, as organizations needs help in the migration to new platforms and the 

integration of new digital strategies. Digital transformation will be the protagonist 

of a good section of growth in the next years, which will guarantee a stable demand 

for outsourced ICT services. Multinationals will continue to engage professional 

services companies to drive the Digital Transformation into new ICT solutions. 

 The trend is that a growing share of traditional technologies expenditure, is now 

driven by needs related to the deployment of new technologies like IoT or robotics, 

to result into cost saving and competitive advantages.  
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The last part of this paragraph the study will underline information extracted 

from the “2017 OECD Digital Economy Outlook” regarding the ICT trends in the 

OECD55 area. 

As previously highlighted, the key to the digital innovation is investing in ICT 

goods and services, and the resource to make it possible is data. “In the latest years 

many opportunities for new business took over, for example, by digitization, 

“datafication”, the Internet of Things, codification, automation, data trading, data 

analytics and artificial intelligence”56. Investments in ICT goods and services in 

addition are a driver of growth57 because thanks to them the firms are capable to 

increase their potential through the diffusion of information, a greater networking, 

shortening the boundaries between customers, reducing the geographic distances 

and having a better communication. ICT can also be seen as a foundation for 

innovation because it allows a series of links among firms and their stakeholders, 

hence making them more exposed to opportunities and providing significant 

advantages in efficiency. 

The OECD, in its report, show the ICT Investments by capital asset (as a 

percentage of GDP) In 2015, reported in the figure below. 

 

 

                                                      
55 The Organization for Economic Co-operation and Development 
56 OECD, 2017 
57 Spiezia, 2010 
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Figure 1.3 

ICT Investment by Capital Asset, 2015 by a percentage of GDP 

 

Source: OECD, “OECD Digital Economy Outlook 2017”, OECD Publishing, 2017 

 

The graph depicts that the ICT investment in the OECD region amounted to the 

11% of total fixed investment and the 2.3% of gross domestic product. Also, the 

representation reflects the differences in specialization for each country Computer 

software and databases reached the 60% of the total amount of investments. The 

Czech Republic had the higher portion invested in ICT with the 3,8%, and from the 

opposite side Greece, Luxemburg and Hungary had a fraction of less than 1.5% of 

GDP. 

In the OECD region, investments in ICTs have been more stable than total 

investments in the repercussion of the 2007 crisis. Consequently, the share of ICT 

investment in total investment increased from 2007 to 2015. Even if in some 

countries, for example Germany or Norway, the financial crisis has brought to a 
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decrease in ICT investments. Other factors may also have affected the changes in 

ICT investments over the years. For instance, the expenditures for cloud services 

can be one of the reasons. Below in the graph the representation of what just 

explained. 

Figure 1.4 

Evolution of ICT Investment as a percentage of total investment 

 

Source: OECD, “OECD Digital Economy Outlook 2017”, OECD Publishing, 2017 

 

It’s been demonstrated from the evidence form the National Account Statistics 

of the OECD as investing in ICT must be combined with other factors to generate 

positive effects on the productivity. The same report describes that to be effective 

ICT should be combined with Knowledge-Based-Capital58 as economic 

complementary investment such as research and development, organizational 

                                                      
58 KBC 
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change and design. This kind of investments indeed, can be replicated almost for 

free and have large returns in terms of usage and know-how59. Some example can 

be software or some informatics architectural design, online platforms or some kind 

of implementation of the ICT Governance that will be further examined. 

The study will underline in the succeeding part, some trends of ICT usage such 

as demand and supply of ICT specialists, ICT generic skills, and complementary 

skills. 

Among these kinds of skills are listed: the capability to communicate on social 

networks, to use e-commerce platforms and the management of big data and 

artificial intelligence, as a result of automation of work. As previously announced, 

hardware, software and connectivity have to be used effectively in order to bring 

value to the business and productivity growth. Thanks to those skills is possible the 

correct use and implementation of for instance: cloud computing services, 

enterprise resource planning or big data analytics. The uptake of the described 

technologies between firms has evolved at a fast pace in the years of the digital 

transformation. Today, as reported from the OECD Digital Outlook, the majority 

of firms make use of ICT. Indeed, most firms in OECD countries now have a 

broadband connection, a webpage or a website but in comparison, they lack in 

advanced ICT applications like ERP software, cloud computing and big data. 

                                                      
59 OECD, 2013 
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Greater dimensions enterprises use ICT applications more than smaller ones due to 

the higher costs, higher barriers, complexity of big companies’ structure and 

difficulties to manage such big quantity of data. 

Digitalization is disrupting the way to work and as a consequence, the demand 

for skills complementary to ICT is growing. Also, security and privacy issues are 

evolving in new kind of required abilities in the world of job offers. Vacancy rates 

related to ICT specialists are higher than in the rest of the business sector, lacks are 

limited to some countries of the OECD. The observed trend denotes that the demand 

for these types of job is likely to grow.  

In 2016, demand for IT staffs in the “top ten jobs that employers have difficulties 

filling” ranked second right after the category “skilled trade workers”. In Europe, 

this shortage is restricted only to a limited number of countries. Another concern is 

that the skills of many employees using ICTs on a daily basis are inadequate, “on 

average, only 25% of individuals use office software, like word processors and 

spreadsheets, and over 40% of these individuals do not seem to have sufficient skills 

to use them effectively”60. 

Below in the representation (in figure) is shown the “diffusion of selected ICT 

Tools and activities in enterprises in 2016 as a percentage for companies with 10 or 

more employees”. 

                                                      
60 OECD, “Survey of Adult Skills”, 2016 
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Figure 1.5 

Evolution of ICT Investment as a percentage of total investments, 2015 

 

Source: OECD, “OECD Digital Economy Outlook 2017”, OECD Publishing, 2017 

 

The selected ICT tools are: Broadband, Website, Social Media, E-Purchase, 

ERP, CRM, Cloud Computing, E-Sales, SCM, Big Data and RFID. These are 

shown in a sort of chart by diffusion from the most diffused to the less one for the 

country that has the higher rate to the lower one, the average and the distance 

between first and third quartile.  

Statistically speaking, an average of 95% of enterprises in the area had a 

broadband connection in 2016, up from the 86% in 2010. In detail, 99% of large 
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firms and 95% of SME61 were connected to a broadband.62 One phenomenon where 

to go more into depth in this study is the e-purchase. This one refers to the purchase 

and sales of goods or services through computer networks, in platforms designed 

expressly to receive or place orders through web pages or Electronic Data 

Interchange. A definition from “Search data centers” denotes EDI as “the transfer 

of data from one computer system to another by standardized message formatting, 

without the need for human intervention which permits multiple companies, to 

exchange documents electronically”63. The B2B transaction over the platforms EDI 

were up to 90% of the value of e-commerce. The share of e-commerce sales was of 

18.7% of total turnover on average for companies in OECD, divided in 22,6% for 

large enterprises and 9,5% for small ones. In line with this, the graph shows that 

more of half of the population brought products on the web in 2016 in the OECD 

Region, and in 2010 was just the 36%.  

Social media were adopted in less than two years from the 45% of enterprise 

while it took almost 20 years for the 75% of firms to make their own website. This 

signifies that the speed of adoption and the diffusion of digital technologies depends 

from different factors. Between 2014 and 2016, the companies using more than two 

                                                      
61 Small Medium Enterprises 
62 For broadband connection is meant both fixed and mobile connections with an advertised 
download rate of at least 256 kilobits per second (OECD,2017) 
63 M. Rouse, Searchdatacenter.techtarget.com, 2014 
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social media grew of 30% (from 14 to 20%). In 2017, in the United States, the 90 

percent of businesses were using social media for marketing purposes.64 

The graph depicts that the ERP or CRM tools are used by at least the 30% of 

companies. In a 7 years’ time frame the adoption rate grew of 10%. 

ERP was used by an average of 33% in 2016 and it grew of 42% from 2010. 

 The rate is divided in 78% for large firms and less than 30% for SMEs. 

For small firms is hard to have access to the tool because of the affordability, 

which is lately becoming more reasonable. The leader countries in the field of ERP 

are: Germany, Belgium and Denmark; the countries in which the adoption rate is 

lower are: Iceland and Latvia.  

On the other hand, cloud computing adoption is now well established, with a 

usage rate which covers one quarter of the firms in the OECD. This is mainly due 

to the contribution to the always developing rapidity and capacity of network and 

increasing power of computers. The rate of adoption ranged among almost 60% in 

Finland and less than 10% in Poland, where the larger companies for the described 

above reasons are the leader with almost 50% of the OECD region adopting Cloud 

technologies for business reason. Big Data Analytics65 and Radio Frequency 

Identification66 are the less widespread technologies and they are limited just to a 

                                                      
64 Statista, 2019 
65 Big data relates to the huge amount of data generated from activities that are carried out 
electronically and from machine-to-machine communications. (OECD,2017) 
66 radio frequency identification is a technology that enables contactless transmission of information 
via radio waves (OECD,2017) 
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minority of enterprises. Big Data techniques are adopted more and more by the 

OECD countries, but mostly in large enterprises. Indeed, the highest usage rate is 

of 43% in the Netherlands. In North America though, the adoption of big data rate 

was of the 55% of enterprises in 2017 against the 53% of the EMEA and the 44% 

of Asia Pacific region67.   

What is consolidated in this report is that the “ICT uptake is heterogeneous 

across firms, with small firms lagging behind”68. This paragraph wanted to 

highlight the criticality of ICT expenditures. This one is growing at a fast pace as 

shown and firms which not invest in innovation and ICT risk not to keep up with 

the market and not achieve their optimal efficiency. 

 

                                                      
67 Columbus, “53% Of Companies Are Adopting Big Data Analytics”, Forbes, 2017 
68 OECD, 2017 
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Chapter 2 

THE ROLE OF ICT GOVERNANCE 

 

2.1 Activities of the ICT GOVERNANCE and why it is important 

This chapter is going to put the focus on the Information and Communication 

Technology Governance, exposing the main literature and schemes about it, 

proposed mainly from COBIT51, ITIL2 and ISO/IEC3 38500. 

Inside the ICT function, it is important to integrate all the needs deriving from 

the group strategies, the business, and the needs of the function itself.  The ICT 

management and Governance not only takes care of providing the technological 

infrastructure that is indispensable for business operations. It also has a big role in 

terms of implementing strategies, providing devices and resources with a view to 

business continuity, and guarantees the efficiency at the company level or in a more 

complex environment, a Group. - 

Its goal is to provide the group with instantaneous and valuable information 

which can flow into a reliable decision-making process for the board of the 

company. In a multinational context, the key to organizational structure success is 

to make possible to have a ICT coverage from all the Group companies and that the 

                                                      
1 Control Objectives for Information and related Technology 
2 Information Technology Infrastructure Library 
3 International Organization for Standardization/ International Electro Technical Commission 
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ICT strategy is centralized and uniform, adapting to all the local exigencies. One of 

the difficulties found in managing a group present in many countries and in contact 

with different realities is the lack of an overall vision on the part of the companies 

of the group. The ICT function must support all the entities. It is important to 

maintain an organizational proximity between the ICT and the business itself in 

each geographical dimension of the system and develop a constant communication 

and commitment between the two business units to make sure “they look at the 

same direction”. The ICT Governance has a crucial role on it. 

The ICT function is, by nature, capital intensive, as it requires huge investments 

in new technologies. In view of the frequency of the replacement of these resources, 

characterized by high obsolescence, the need for monitoring and control over 

investment projects, costs of maintenance and the evolution of ICT project over the 

years, is essential. 

The role of ICT planning and control is to guarantee the realization of a budget 

that maintains the right balance between the needs of ICT in terms of infrastructural 

support for business activities and the demands of the business in a perspective of 

value creation and innovation research. 

This can ensure a tight monitoring of planned costs through control models and 

cost analysis so to obtain optimization and savings and investment valuations. 
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It is significant how ICT and innovation influences need to be accepted by the 

organization, that is the pillar which sustain the enterprise and has to be flexible to 

keep up with the times. 

Within the ICT function there are activities that are indispensable for the 

function, for instance: application development, business relationship management, 

activities consisting of operations and investments, and the strategic and 

organizational planning of ICT that blends with the ICT Governance. 

Application development elaborates technical requests and designs business 

solutions according to formal specifications and architectural guidelines, testing the 

proposed solutions. 

The business relations management instead is the coordination with the business 

to define the ICT requirements ensuring the quality of ICT services and proposing 

innovative solutions to improve the efficiency of the business. It is basically the 

management of ICT which also has to prepare budgets and forecast numbers for the 

ICT costs. 

The CIO4 defines the strategy of ICT strategy and delegates the Governance to 

monitor it and make sure the established guidelines are well followed. The ICT 

Governance takes into account both infrastructure and business need, consolidates 

the budget and forecast initiatives and defines the catalog of services provided, 

                                                      
4 Chief Information Officier, “a chief information officer (CIO) is the corporate executive in charge 
of the information technology strategy and implementation” (Searchcio.target.com) 
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developing processes and procedures. In addition, the Governance implements key 

performance indicators and deals with internal and external auditors. 

 Since it is not always easy to be able to coordinate business and ICT, it is 

extremely important in a company of a big entity to plan and control the ICT 

function. This, can be translated into a pool of activities and processes aimed at 

draw a multi-year plan that concretely projects the strategies pre-defined by the CIO 

and the business; assess the feasibility of investment projects; make a distinction 

between the expenses and investments in IT incurred for the ICT function and the 

ones aimed at the Business; controlling the management, starting from the planning 

of cash-outs, with estimated KPIs to monitor the results of management, checking 

its returns; implement a decision making process to decide between internalization 

or outsourcing of ICT; guarantee cost savings and value creation, pursuing 

continuous researches in innovation, adapting to international best practices and 

renewing business processes. 

In other words, the role of ICT planning and control is to ensure that the group 

follows a single direction even if divided into different realities and to ensure that 

investment plans, planned costs and forecast revenues are developed consistently. 

Indeed, the phase of planning and budgeting is the part of the year in which 

managers develop a program which summarizes the needs of the whole group in 

terms of costs, revenues and profits, starting from the needs of the individual 
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divisions of the group, to make all the small exigencies coexist and cut off what 

they think it is not necessary. 

In some companies, budgets are so volatiles and fast-changing, for example in 

the field of ICT or where many projects are involved, that they must resort to some 

reviews of the budget over the year. For instance, every three or four months where 

the managers and the chiefs approve new expenses and foreseen new trends based 

on the evolutions of the year trends or the exigencies of the business and project 

managers if there are any. 

This is the case of budget reviews or even more dynamic, rolling Forecasts.  

To cite a definition of rolling forecast here reported an extract from 

“Hostanalytics.com”: “instead of managing the business based on a static budget 

that was created in the prior year, rolling forecasts are used to revisit and update 

budgeting assumptions throughout the year.  This enables organizations to adapt 

plans and resource allocations based on changes in the economy, the industry, or 

the business. In their purest form, rolling forecasts allow organizations to project 

future results based on a combination of actual5 financial results and the original 

budget, or updated revenue and expense forecasts for future periods”6. Also, during 

the year, reports of various nature are made to monitor the progress of the ICT 

management, if foreseen by the business policy. These reports provide the tools for 

                                                      
5Year-To-Date is a period, starting from the beginning of the current year, either the calendar year 
or fiscal year, and continuing up to the present day. (Wikipeda.org) 
6 Hostanalytics.com 
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controlling, which typically occurs once activities are completed or month by 

month or periodically, as needed for the decision-making process.   

The management and coordination of all business efforts throughout the ICT 

system’s life cycle is covered by ICT Governance. It is commonly understood that 

ICT Governance concerns the management and control of corporate ICT resources. 

 Moving forward to more accurate definitions, “The literature defines 

information Technology Governance as the specification of decision-making 

structures, processes, and relational mechanisms for guidance and control” still 

“Information technology Governance is an important organizational ability to 

promote IT-business strategic alignment and IT value delivery to businesses”7.  

Also, “ICT governance can be defined as specifying the framework for decision 

rights and accountabilities to encourage desirable behavior in the use of IT. The 

desirable behavior is such behavior which is consistent with the corporate vision, 

strategy and values. Different strategies for ICT governance exist, for example the 

centralized governance where ICT resources are handled in a standardized form 

throughout the corporation by a central organization, or the decentralized, where IT 

is handled autonomously on the business unit level”8. The IT Governance Institute 

defines ICTG9 as “the responsibility of the board of directors and executive 

                                                      
7 De Souza Bermejo, “Evaluating IT governance practices and business and IT outcomes: A 
quantitative exploratory study in Brazilian companies”, ScienceDirect, Lavras, 2014 
8 Kans, “IT governance from the operational perspective: a study of IT governance strategies applied 
within maintenance management”, Int. J. Services Technology and Management, 2018 
9 Information Communication Technology Governance 
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management. It is an integral part of enterprise governance and consists of the 

leadership and organizational structures and processes that ensure that the 

organization’s IT sustains and extends the organization’s strategies and 

objectives”10. The IT Governance institute was created by ISACA11 which is the 

creator of COBIT512, the last version of the most important framework for the 

management of Information and Communication Technology, first created in 

199613. This model will be better analyzed later on in this chapter. 

Nowadays, the ICT governance is high on the agenda of many firms, to ensure 

the most efficient alignment between business and ICT through organizational 

structures and process, extending to the strategic goals of the company. 

Researchers over the years, focused on the impact of specific issues on 

centralized against decentralized governance structures and the way in which 

strategic alignment has effects on performances. 

The ICT governance is articulated in the organization of the company in 

multiple layers. Firstly, at the executive level, at the management level, and at the 

operational level, including ICT and business operational management.  This means 

that the scope of the ICT governance process includes all these levels, and the single 

                                                      
10 IT Governance Institute, “Board Briefing on IT Governance 2nd edition”, 2003 
11 Information Systems Audit and Control Association 
12 The Control Objectives for Information and related Technology 
13 ISACA.Org 
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business units have to understand their individual roles and responsibilities within 

the firm’s context. 

 Moreover, it is important to highlight the clear distinction between IT 

governance and IT management and here following a first explanation of the terms: 

“IT management is focused on the effective and efficient internal supply of IT 

services and products and the management of present IT operations. IT governance 

in turn is much broader and concentrates on performing and transforming IT to meet 

the present and future demands of the business (internal focus) and business 

customers (external focus)”14. This aspect is also going to be one of the focus of the 

next chapter dedicated to COBIT5 framework.  

The ICT governance model must be able to guarantee the strategic alignment 

and maximum value of the execution of the projects and significantly improve the 

performance of the business, guaranteeing an effective decision-making process for 

the assignment of works and the monitoring of performance throughout the 

processes of ICT. 

As recently said, the two most important frameworks on ICT Governance are: 

COBIT and ITIL, whose goal is to understand how to maintain a high level of 

information quality to support business decisions, obtain strategic objectives to 

realize business benefits through effective and innovative use of IT, achieving 

                                                      
14 De Haes, Van Grembergen, "Exploring the relationship between IT governance practices and 
business/IT alignment through extreme case analysis in Belgian mid‐to‐large size financial 
enterprises", Journal of Enterprise Information Management, 2009 (pag. 615-637). 
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operational excellence through reliable technology applications, maintaining the 

level of IT-related risk at satisfactory levels, optimizing IT costs, but also look at 

the audit or compliance with regulatory systems and internal and external policies. 

Concerning ITIL, this one is a framework that allows IT services to be managed 

through their lifecycle. COBIT, differently, supports enterprise IT governance to 

generate the best added value to the business through its IT investments, while 

mitigating the risks and optimizing the resources involved. 

 

2.2 COBIT OVERVIEW and ISACA  

The Control Objectives for Information and related Technology (COBIT) was 

created in 1992 by the American Information Systems Auditor Association, ISACA 

(Information Systems Audit and Control Association), and by the IT Governance 

Institute (founded by ISACA) and is a model for the management and governance 

of Information and Communication Technology. 

 ISACA defines itself as “a global association helping individuals and 

enterprises achieve the positive potential of technology. Today’s world is powered 

by information and technology, and ISACA equips professionals with the 

knowledge, credentials, education and community to advance their careers and 

transform their organizations”15. 

                                                      
15 ISACA.org 
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The latter has about 95 thousands of constituents in about 160 countries and is 

one of the leaders in the sector of “knowledge, certifications, community, advocacy 

and education on information systems assurance and security, enterprise 

governance and management of IT, and IT-related risk and compliance”16.  

The definition that the IT Governance Institutes gives to the COBIT 5 is: “a 

comprehensive framework that assists enterprises in achieving their objectives for 

the governance and management of enterprise IT. It helps enterprises create optimal 

value from IT by maintaining a balance between realizing benefits and optimizing 

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

holistic manner for the entire enterprise, taking in the full end-to-end business and 

IT functional areas of responsibility, considering the IT-related interests of internal 

and external stakeholders. COBIT 5 is generic and useful for enterprises of all sizes, 

whether commercial, not-for-profit or in the public sector”17.  

COBIT5 is composed by a set of principles, a guideline for the implementation, 

a process capability model, that serves mainly to measure the maturity of the ICT 

Governance in a company and the examination of the coexistence of COBIT5 with 

another relevant related standard framework such as the ISO/IEC 38500. All these 

articulations will be furtherly explained. 

                                                      
16 COBIT 5, ISACA, 2012 
17 COBIT 5, ISACA, 2012 
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It is important at this point of the paragraph to better highlight the subjects, 

objects and the reason why and how the considered framework is used. 

In view of what exposed in the previous chapter of this study, the needs and 

pressure for the businesses to leverage technology in their strategy is high; the IT 

environments are really complex and fragmented; there is a growing gap in the 

communication among business and IT decision makers; the IT costs need to be 

under control as well as the ROI on ICT Investments; the resistance to changes is 

high when it comes to new technologies and digital transformation to adopt. 

For these reasons, ICT need a control framework as a result of an increased 

dependence on information systems over the last decades.  

The control framework given by COBIT can assure that ICT provides value in 

terms of costs, time and processes but also that the risks associated with is are 

mitigate and managed the right way and new opportunities discovered. 

 The subjects who need a control framework for IT are in the first place: boards 

and executives which can ensure the right implementation of strategic guidelines 

for the ICT and the management that can make ICT decisions about the investments, 

business cases and projects. Moreover, the control framework is useful for auditors, 

both internal and external, to facilitate the compliance control and to users that can 

work in a monitored and safer environment. 

The Enterprises who adopt the COBIT5 framework, and in particular its 

stakeholders can benefit from different aspects as a matter of fact: generate business 
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value from ICT investments, achieve their strategic objectives more easily and 

benefit from innovation; achieve through this framework an operational excellence 

through the effective use of ICT; push the risks at an acceptable level, optimize 

costs and have a good quality of information; comply to the external regulations. 

COBIT5 Framework has its limitations though as it is not possible to attempt to 

implement its described process and practices without customization according to 

the company’s needs, because it must be adapted to the organization itself. 

The advantages of COBIT5 are that it is a framework that: adapts to other 

regulations, standard and good practices in a way that it can be used concurrently 

with them and it is responsive to the business needs and audit responsibilities.  

COBIT5 focuses on the information requirements from the business and based 

on these, carries out the most suitable organizational set of the IT resources. This 

bring to the facilitation of ICT Governance to deliver the ICT Value managing the 

risks. 

COBIT5 provide a framework based on 5 principles on the Governance and 

Management of Information and Communication Technology. These are 

respectively: 

- Meeting Stakeholder Needs;  

- Covering the Enterprise End-to-end; 

- Applying a Single, Integrated Framework; 

- Enabling a Holistic Approach; 
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- Separating Governance from Management.  

In the next part of this paragraph the study is going to breakdown the principles 

listed above, aiming at a deeper understanding of COBIT5 Framework. 

The first Principle “Meeting Stakeholder needs” is based on the belief that 

enterprises exist to create value for their stakeholders and through ICT the delivery 

of this one should be facilitated. The stakeholders of a company though, are many, 

with different value needs and for these ones, the benefits realization, risks 

optimization and resources optimizations, should be considered and balanced by 

the Governance in order to get the best of it at an overall level, managing conflicts 

when presented.  The stakeholder needs, when defined, should be then transformed 

into a real business strategy. COBIT5 developed a “goal cascade” illustrated below 

in figure 2.1, where the stakeholder needs are translated in an enterprise strategy 

that is, at the time, translated into ICT-related goals, intended as implementation, 

improvement and assurance projects, which flow then into enablers goals, which 

are part of the operational level. 
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Figure 2.1 

The Goal Cascade 

 

Source: COBIT5, ISACA, 2012 

 

The cascade allows the definition of priorities for the Governance and 

Management of ICT to be implemented, improved and assured, based on the 

enterprise strategic goals and threats. The stakeholder needs are influence by a 
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series of Stakeholder drivers such as: environment, technology, strategy changes, 

internal and external regulation. These needs were developed by COBIIT5 in a 

generic list that can be furtherly exploited based on different exigence from the 

nature of the business, based on the model of the Balance scorecard18. 

The Harvard Business Review defines the Balanced scorecard as “a set of 

measures that gives top managers a fast but comprehensive view of the business. 

The balanced scorecard includes financial measures that tell the results of actions 

already taken. And it complements the financial measures with operational 

measures on customer satisfaction, internal processes, and the organization’s 

innovation and improvement activities that are operational measures that are the 

drivers of future financial performance. The balanced scorecard allows managers 

to look at the business from four important perspectives”. It was proven that the 

model meets managerial needs bringing together the crucial competitive issues of 

the business in a single report such as “becoming customer oriented, shortening 

response time, improving quality, emphasizing teamwork, reducing new product 

launch times, and managing for the long term”. COBIT5 wanted to adapt this model 

to its “Goals Cascade”.19 

                                                      
18 Kaplan, Norton, “The Balanced Scorecard: Translating Strategy Into Action”, Harvard University 
Press, 1996 
19 Kaplan, Norton, “The Balanced Scorecard - Measures that Drive Performance”, Harvard Business 
Review, 1992 
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In practice, the dimensions of the BSC20 are: financial, customer, internal, 

learning and growth and the IT-related goals developed from the ISACA framework 

are:  

1) On the financial side: 

- Alignment of IT and business strategy; 

- IT compliance and support for business compliance with external laws and 

regulations; 

- Commitment of executive management for making IT-related decisions; 

- Managed IT-related business risk; 

- Realized benefits from IT-enabled investments and services portfolio; 

- Transparency of IT costs, benefits and risk. 

2) On the customer side: 

- Delivery of IT services in line with business requirements; 

- Adequate use of applications, information and technology solutions. 

3)   On the internal side:  

- IT agility; 

- Security of information, processing infrastructure and applications; 

- Optimization of IT assets, resources and capabilities; 

                                                      
20 Balance scorecard 
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- Enablement and support of business processes by integrating applications 

and technology into business processes; 

- Delivery of programs delivering benefits, on time, on budget, and meeting 

requirements and quality standards; 

- Availability of reliable and useful information for decision making; 

- IT compliance with internal policies. 

4)   On the Learning and Growth side: 

- Knowledge, expertise and initiatives for business innovation; 

- Competent and motivated business and ICT human resources; 

The achievement of enterprise goals requires for the described models the 

achievement of IT-related results using a set of enablers that will be subsequently 

analyzed. The users of this model provided by COBIT, should be careful in 

customizing it to the company and using it as a guideline and not as a mechanism. 

The accomplishment of the described stakeholder needs will result in many 

questions related to the Governance of ICT, given the dependency on ICT from 

today’s market. 

The second principle of COBIT5 is “Covering the enterprise end-to-end” 

focuses in the representation of ICT governance from an end-to-end perspective of 

the enterprise. Firstly, it allocates the ICT governance as a part of Enterprise 

governance and then points out the fact that ICT Governance should cover and be 

present in every process and function of the enterprise, treating the Information and 
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Communication Technology as an asset of the company that should be treated as 

one. To obtain the value creation explained before, is important to define the ICT 

governance scope, enablers and its roles activities and relationships. The scope of 

the ICT Governance is now the enterprise, because every part of it is more and more 

digitalized and interact in all its process and daily activities. The enablers are the 

resources that are needed for the governance through which the objectives can be 

achieved, like: frameworks, principles, processes, practices, people, information, 

IT services and so on. 

The roles define who is involved in governance and the relationships between 

these ones define the activities as illustrated in figure 2.2, but again the proposed 

scheme need to be adapted to each different type of business nature: 

Figure 2.2 

Covering the enterprise end-to-end  

 

Source: COBIT5, ISACA, 2012 

The third principle of COBIT5 is “Applying A Single Integrated Framework”. 

This principle is fundamental because it defines the openness of this model, 

which was born to be aligned with the latest other standards and framework in the 
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field of ICT and not only, containing the procedures to make them work together. 

Using this model of ICT Governance is possible to be aligned with other standards 

such as ITIL and ISO, based on good practices, that will be explained in the next 

paragraphs. 

The fourth principle is “Enabling a Holistic approach” and is the part dedicated 

to enablers. The enablers of ICT Governance are: “factors that, individually and 

collectively, influence whether governance and management over enterprise IT will 

work”. Enablers in the COBIT5 framework are structured by the logic of the goals 

cascade, for example they give the priority and work on the basis of their IT-Related 

goals and they are seven: 

- the principles, policies and frameworks that is the leading group of enablers 

from which all the other are developed, which furnish a guidance for management; 

- the processes, which should be consistent with the previous enablers, are an 

organized set of activities that should be put into practice in order to achieve ICT 

Goals; 

- organizational structure is the enabler that define the decision-making 

entities and the structure; 

- culture, ethics and behavior are some of the success factors in enabling 

governance and management of IT activities, so should be well defined and 

followed;  
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- the information is the first among the three set of enablers intended as 

resources (information; services, infrastructures and applications; people and 

skills), is important as it empowers the good management and governance of the 

enterprise; 

- service infrastructure and applications are the key resources to sustain the 

information processes and services; 

- people, skills and competencies are the key resources in the operational, 

processes and decision-making side. 

What is clear is that each enabler needs the other enablers to be functioning as 

an input and delivers outputs that enhance other enablers. For example, a process 

needs information and the process deliver other information useful for the 

business.21 

All the described enablers can be used in a generic way and with an “holistic” 

approach meaning that also this can be tailored to the natures of different 

enterprises. These enablers have different dimensions and performance 

management which questions that serves as KPIs22 to see if they are implemented 

the right way. For instance, the first dimension is the stakeholders, each enabler has 

a stakeholder that has interests can be conflicting between the internal and external 

parties of the business. The performance indicator dedicated to the stakeholder 

                                                      
21 Bachtiar, “Governance and Management of Enterprise IT with COBIT 5 Framework”, 2014 
22 Key Performance Indicators 
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dimension is the question “are the stakeholder needs addressed?”. The goals are 

another dimension of enablers which can be described in terms of their expected 

outcomes, their quality and security and their performance is based on the question 

“are enablers goals achieved?”. The third dimension of the enablers is the one 

referring to their lifecycle which goes from the planning and design phase, to the 

implementation and to the output phase and controlling phase. The performance is 

calculated on the criteria that measure if the lifecycle is managed the right way.  

The last dimension of these described enablers concerns the “good practices” 

and they have to be correctly applied to be well performing, “Good practice provide 

a guideline on how to best implement enablers, and the requirements needed”23. 

The fifth and last principle of COBIT5 is the “separation of Governance from 

Management”. The distinction between the two terms was analyzed before in this 

chapter. As seen, these two terms refer to different types of activities with different 

purposes.  

This last principle is represented from COBIT5 by the table below in figure 2.3, 

where are depicted the fields of application of Management and Governance and 

the relations between them.  

 

 

                                                      
23 COBIT5, ISACA, 2012 
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Figure 2.3  

COBIT 5 Governance and Management Key Areas 

 

Source: COBIT5, ISACA, 2012 

 

The definition of Governance from COBIT5 is: “governance ensures that 

stakeholder needs, conditions and options are evaluated to determine balanced, 

agreed-on enterprise objectives to be achieved; setting direction through 

prioritization and decision making; and monitoring performance and compliance 

against agreed-on direction and objectives” and the definition of management: 

“management plans, builds, runs and monitors activities in alignment with the 

direction set by the governance body to achieve the enterprise objectives”. 

Indeed, in the process model in figure 2.3, the activities of management with 

respect to the ICT are: align, plan and organize (APO); build, acquire and 
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implement (BAI); deliver, service and support (DSS); and lastly monitor, evaluate 

and assess (MEA). 

The Governance has its role to ensure that this framework is respected and 

ensures benefits delivery, ensures risk and resources optimization and the 

transparency for stakeholders through its framework, so evaluating, monitoring and 

directing the activity of ICT management. The process-model for Governance of 

Enterprises IT is depicted in figure 2.4, took from COBIT5. Indeed, the model 

describes and separates all the activities with a set of management and governance 

processes.  

Figure 2.4 

Process-Model for Governance of Enterprise IT 
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Source: COBIT, ISACA, 2012 

This model has been created to furnish a guideline, especially for large firms, of 

what process to implement to cover the key areas and how to structure the functions 

of ICT. 

 

2.3 ITIL overview and the service management of IT 

The aim of this paragraph is to deliver a basic overview on Information 

Technology Infrastructure Library (ITIL). ITIL was founded in the 1980s by 

Central Computer and Telecommunications Agency, that was a British 
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governmental organization and it is a best practice of ITSM (Information 

Technology Service Management), a discipline which deals with IT operations 

“that concentrates on enhancing the quality of IT services and aligning these 

services with the objectives of business” 24.  IT Service Management “does not take 

care of the details of how to use a product or more generally of the technical details 

of the IT systems managed. Instead it schematizes reference processes to structure 

IT activities and IT staff interaction with customers and users”25. 

ITIL contains a group of practices and principles that the company can put into 

practice to manage IT services. Implementing this kind of model is a strategic 

decision that can result in an organizational change such as employee’s trainings or 

innovative tools and procedures reviews in the field of ICT.26 

The greatest disruption that this framework brought is that it converts the ICT 

management from technology to service oriented, approaching every kind of 

business culture or philosophy and adapting the technology to this. 

Therefore, ITIL provides a generic model that organizations can adapt to their 

situations based on the philosophy of considering people and processes in ICT 

management instead of just concentrating on the technology side. 

                                                      
24 Marrone, Kolbe, “Impact of IT Service Management Frameworks on the IT Organization. An 
Empirical Study on Benefits, Challenges, and Processes”, Association on Information Systems, 
2011 
25 Itil-Italia, IT Service Management, 2006  
26 Iden, Eikebrokk, “Implementing IT Service Management: A systematic literature review”, 
International Journal of Information Management, 2013 
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ITIL 4 is the most recent release of ITIL and it was launched in 2019, but in this 

study the overview will be given based on ITIL version 3, the edition of 2011. This 

framework, in practice, offers guidelines for IT service management through 

principles, processes, roles, and the risks that all this can bring. 

With ITIL Framework is possible to manage IT Service throughout all their 

lifecycle.  With ITIL Framework is possible to manage IT Service throughout all 

their lifecycle.  ITIL v3 is organized in 5 stages: Service strategy, Service design, 

service transition, service operation and Continual Service Improvement. The first 

stage is service strategy, the planning phase which focuses on managing the overall 

IT Service delivery model “so to cover the organization structure, creating a series 

of processes that enable monitoring and updating of the configuration items as per 

business needs and impact”27. Service Design instead treats with the design of 

services and governing processes of IT as “a continuous assessment that, aims to 

have a set of IT processes and service processes designed to best fit corporate 

needs”.  

While, Service Transition is a stage in which change risks are defined and with 

them, ways to mitigate them through Change Management28 29 and Planning. 

                                                      
27 Watts, “COBIT vs ITIL: Understanding IT Governance Frameworks”, Service Management Blog, 
2017. 
28 Change management is the use of methods and standardized procedures for an efficient run of all 
the changes inside the ICT infrastructure aiming at minimizing all the possible incidents correlated 
with its services (itil-italia.com). 
29 Watts, “COBIT vs ITIL: Understanding IT Governance Frameworks”, Service Management Blog, 
2017. 
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Service Operation is the fourth stage which is aimed at managing services at an 

agreed level according to the business and managing all the technology that 

supports services. This can be intended as daily operations to support the 

operational functioning of IT (i.e. helpdesk activities). In the Continual Service 

Improvement section there is defined a continuous improvement process organized 

in various steps. It serves to measure the processes and IT services and look for 

improvements in order to align IT services with business needs30. Introducing ITIL 

in an ICT-intensive company can be really efficient because it changes the 

perception of IT services and processes to service-based management. 

For a better understanding of the difference and similarities of COBIT5 and 

ITIL v3, there is a marked orientation to the business from both the frameworks, as 

they put it at a priority level with respect to organization or procedures. 

 In any case, COBIT covers a greater number of processes, while ITIL has a 

broad base of member organizations that have enabled it to acquire the best 

practices of a wider spectrum of business realities. ITIL is a Service Management 

framework, therefore it is based on a service view, while COBIT is a governance 

and management framework that focuses in the description of ICT Governance 

function and the IT practices, thus achieving greater coverage at the operational 

                                                      
30 Itil-italia.com.  
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level. When used together, COBIT and ITIL provide a business approach to IT 

governance and to service management.  

However, it is necessary to establish which processes are useful for each 

initiative and to use ITIL and COBIT still in a tailored way, as already stated in this 

study. 

ITIL provides more details, from a perspective of process activities, roles, tools, 

and functions, so it is advisable to use ITIL for process design.  COBIT is more 

suitable to focus the work on objectives, metrics, and the development of 

governance processes. Finally, COBIT explains the what and ITIL the how in terms 

of ICT Governance and Service Management. The final result that the users have 

to derive from them is the ability to orient all stakeholders on an integrated and 

common approach31. 

  

2.4 ISO/IEC 38500  

This paragraph of the study wants to analyze the ICT Governance from ISO/IEC 

38500 perspective, the international standard set by the International Organization 

for the standardization and the International Electrotechnical Commission. This 

standard is namely, “ICT Information technology - Governance of IT for the 

organization”.  

                                                      
31 Schroeder, “COBIT and ITIL: differences and similarities”, blog.softwarexpert.com, 2016   
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The framework provides “principles, definitions, and a model for governing 

bodies to use when evaluating, directing, and monitoring the use of information 

technology in their organizations”32 and it is applicable to the ICT Governance of 

the organization, together with the business process and decision making in relation 

with the use of ICT. 

Furthermore, ISO/IEC 38500:2015 is applicable to any kind of organization, 

from the private to public, to profit and no-profits and each kind of size. 

The standard has 6 key principles: responsibility, strategy, acquisition 

performance, conformance and human behavior and displays a model for the 

Governance of ICT, all supported by implementation guides and governance 

frameworks. 

The principle of responsibility is stated as follow: “Individuals and groups 

within the organization understand and accept their responsibilities in respect of 

both supply of, and demand for IT. Those with responsibility for actions also have 

the authority to perform those actions”33. In other words, the assignment of 

responsibilities is necessary to understand the key role of each resource. The 

responsibility then, defines the authority to perform decisions and actions, in 

conformity to the strategy. This is possible thanks to the reporting and monitoring 

of the performances who those who have responsibilities.  

                                                      
32 Iso.org, 2015 
33 ISO/IEC 38500:2015, 2015 
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There might be inconsistencies in the assignment of responsibilities as the roles 

could be not properly respected or the assigned could have lack of competences. 

The next principle from ISO/IEC 38500:2015 is the strategy: “the organization’s 

business strategy takes into account the current and future capabilities of IT; the 

plans for the use of IT satisfy the current and on-going needs of the organization’s 

business strategy”34. The ICT in this case is interpreted once again, as a tool to reach 

the business strategy starting from its capabilities. According this principle, the 

company should always be reactive for changes and have an appropriate risk 

management approach. The adherence to the policy, seeking new proposals for 

better use of ICT and the monitoring of its performance is fundamental in this phase. 

The main problem in this principle is that it is often hard to align the ICT with 

the business, to make it support the plans as expected from the strategy. 

The following principle is the one of “Acquisition”: “IT acquisitions are made 

for valid reasons, on the basis of appropriate and on-going analysis, with clear and 

transparent decision making. There is appropriate balance between benefits, 

opportunities, costs, and risks, in both the short term and the long term35”. As a 

matter of fact, the purchasing area of a company needs to investigate if the chosen 

suppliers deliver the desired quality and also the supply performance based on the 

understanding of the customer.  

                                                      
34 ISO/IEC 38500:2015, 2015 
35 ISO/IEC 38500:2015, 2015 
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For the principle of Performance, instead: “IT is fit for purpose in supporting 

the organization, providing the services, levels of service and service quality 

required to meet current and future business requirements”36. Hence, the evaluation 

of the effectiveness of the organization’s ICT governance, evaluation of risks, the 

compliance to the policies, the performances of the ICT operational level must be 

done accordingly to the priorities of the business and the constraints of the budget.  

The conformance is the principle of ISO/IEC 38500:2015 that states: “the use 

of IT complies with all mandatory legislation and regulations. Policies and practices 

are clearly defined, implemented and enforced”37. This refers to the issue of 

conformance respect to the rules, to the code of ethics to the audit and internal 

policies and related subjects. There might be complications in the conformance 

principle because it is difficult to evaluate external and external requirements and 

coordinate them, and it can take complicated ICT changes to achieve compliance 

when norms change dynamically. 

The Human Behavior is the last principle and it can be considered met when “IT 

policies, practices and decisions demonstrate respect for Human Behavior, 

including the current and evolving needs of all the people in the process”  

                                                      
36 ISO/IEC 38500:2015, 2015 
37 ISO/IEC 38500:2015, 2015 
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 This principle includes all the stakeholders apart from the workers involved in 

the ICT process and is related to human ethics and standards to be respected to meet 

professional and personal purposes. 

COBIT5 transposes these principles but in particular the model given by 

ISO/IEC 38500:2015 that states that the Governance has the activity of evaluating, 

directing and monitoring the ICT activities as cited before in this chapter. 

Evaluating in a sense to identifying the current state of ICT, directing in the 

sense of identifying governance enabling mechanisms and monitoring to control 

the performances.  

Here again is shown the capability and flexibility of COBIT5 to adapt to other 

standards. 
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Chapter 3 

ARISTON THERMO CASE STUDY 

 

3.1 Presentation of the company, brief intro and history 

3.1.1 Company profile 

Ariston Thermo S.p.A is a Multinational company specialized in the production 

of three different area of products: thermic comfort, components and burners. 

 The first area covers a 90% of the overall production and it includes: system 

components, heat pumps, air conditioners, boilers, water heaters, solar thermal, 

burners. The components are divided into heating elements and thermostats and 

lastly, we find the burners; all the above mentioned areas include the production of 

their annexed services. Ariston Thermo has now a leadership position in the global 

thermal comfort market for domestic, commercial and industrial spaces. Producing 

about 8 million products per year sold in over 150 countries in the world and 

detaining 6800 employees and more than 86 million euro of investments in research 

and development1. 

 In addition, the employees holding managerial positions are for the 80,5% part 

local resources, highlighting the company vision of empathizing local development. 

                                                      
1 Ariston Thermo Group Profile, 2018 
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 The group’s vision about its products is to ensure and always provide the best 

performance and excellence for the customers in a sustainable way. 

Ariston Thermo applies the World Class Manufacturing methodology in its 

facilities over an increasing number of processes, in order to constantly improve 

productivity and the quality of the products and services, therefore ensuring safety 

and respect for the environment. 

The company headquarter is in Fabriano, as to represent the importance of 

“Merloni” family roots and the commitment of the company for the local territory. 

Despite this, Ariston Thermo boasts of 66 operating companies in 39 countries, 29 

production sites in 15 countries, 23 centers of competence and R&D in 15 countries 

and 150 distribution countries. 

The company identity can be described on the one hand by its vision resumed 

with the slogan “sustainable comfort for everyone”. This can be explained by the 

ability to provide the worldwide consumers with high-quality heating and hot water 

solutions with respect to the environment. To proceed, the Group mission is to 

become and to be the world’s preferred partner in delivering energy efficient and 

renewable solutions for heating and hot water; to be able to meet costumers’ need 

worldwide with its leading brands and its wide offer of products and services. 

Ariston’s Corporate Social Responsibility is mainly explained by the company 

devotion for the territory resources and for the energy efficiency and sustainability 

and least but not last the value of people. 
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They believe that “efficient products and processes can make a decisive 

contribution to reducing energy consumption and environmental impact without 

sacrificing comfort”2.  

By 2020, the Group objective is to carry out 80% of its business with high-

efficiency and renewable energy solutions. 

The group aim is to be a “g-local” multinational enterprise. This affirmation 

means that the products and services of the company are developed and distributed 

globally, but they’re also adjusted to house the user or consumer needs in a local 

market.  It also carried on many initiatives and events to promote the territory in 

Marche region.  

When selecting new talents determination, spirit of initiative and openness to 

different cultures are the characteristics that Ariston Thermo Group prioritizes in 

human resources. Enhancing people is one of the main pillars of the company. 

 

3.1.2 History 

In 1930, Aristide Merloni founded “Merloni industries” in Fabriano, Marche in 

Italy and started the production of weight scales, that rapidly increased its market 

share to get to a 40% of the Italian market in the fifties. 

                                                      
2 Aristonthermo.com 
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In the sixties, the company reached the amount of about six hundred employees 

and five establishments and it started with the production of electric water heaters 

and gas cylinders and progressively entered the production of household appliance. 

In this phase of intensive economic growth, they adopted the brand “Ariston”, 

in coincidence with the Post world war II miracle in Italy.  

In the early seventies, Ariston became gradually a leader in the water heating 

market in Italy and then in Western Europe.  

In 1975, the Industries “Merloni” were reorganized in 3 autonomous companies: 

Merloni Termosanitari S.p.A., heating and plumbing division, the current Ariston 

Thermo Group, Merloni Elettrodomestici S.p.A., the more recently called Indesit, 

which was then acquired by the American Whirpool in 2014, and Antonio Merloni 

S.p.A, mechanical division no longer in the business. 

Afterwards, in the eighties the Merloni Termosanitari entered the heating sector 

and started the production of boilers. 

In the nineties the company continued to expand abroad, and set up subsidiaries 

in Eastern Europe and Asia, making an acquisition in India, the compay Racold and 

building up its first factory in China. The Company consolidated thereby, its global 

leadership in the heating and water heating market. 

Furthermore, after the years 2000 Ariston decided to acquire a number of 

strategically important brands in the heating and burners industry such as: 
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Chaffoteaux, Elco, Cuenod and Rendamax (2001) and acquired Ecoflam, an italian 

leader in the heating sector (2005).  

Also, in 2005, the company set up a new plant in Saint Petersburg, in Russia. 

In 2008, the Group took over the business of solar thermal energy opening its 

European center. This was done after the acquisition of a swiss company, 

Termogamma SA, specialized in heat pumps. In 2009, the Group changed its name 

into Ariston Thermo. 

In 2011 it acquired Cipag SA and Domotec AG, and affirmed its leadership in 

the water heating market in Switzerland. In 2013 there was also the acquisition of 

DhE, an Italian leader in the sector of heating elements for commercial and 

industrial applications, and the group decided to make a joint venture in the business 

of home heating in Uzbekistan. 

In 2014, Ariston Thermo acquired: ATAG Heating, a Dutch brand in the heating 

industry, Heat Tech Geysers, big leader in the South African market for water 

heaters, and it inaugurated a new factory in Vietnam, for the production of electric 

water heater. 

In 2015, The Group opened a new branch, Ariston Thermo Indonesia, and 

debuted on the Danish market with the acquisition of Gastech - Energi A/S and in 

addition it acquired SPM, French manufacturer of burners and components. 



 
90 

 

Ariston Thermo continued growing in 2016, with its expansion strategy, through 

the acquisitions of important goals in historical sites: NTI, one of the leaders in 

Canada and USA for the boiler sector. 

It also had great achievements in the global scenario for its plants in Osimo and 

Arcevia in Italy: The World Class Manufacturing bronze medal. 

In 2017 Ariston Thermo took over new acquisitions in America and Israel, the 

companies HTP and Atmor and opened a new manufacturing plant in Tunisia. 

Likewise, it founded new research centers for cutting-edge solutions on the global 

thermal comfort market.  

Furthermore, Laurent Jacquemin was appointed as the new Chief Executive 

Officer, a step below the highest level of the pyramid reserved to Paolo Merloni. 

In 2018 Ariston Thermo reaches an agreement with Whirlpool for the 

reindustrialization of one productive site and launched the first global campaign for 

the Ariston brand.  In the same year the company realized a turnover of 1,61 billion 

euro. The main Strategy of Ariston Thermo is to expand its border by acquiring 

new companies all over the world. As a matter of fact, in recent times, Ariston 

Thermo widened its borders in central America, buying the entire block of share of 

the Mexican Calorex (2019)3, which is celebrating for its success. 

 

                                                      
3Aristonthermo.com 
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3.2 Organization of the ICT department 

The Organizational chart of Ariston Thermo Group is complex, articulated, and 

prone to continuous changes. The upper level of the hierarchy is illustrated in the 

following figure 3.1: 

Figure 3.1: 

Ariston Thermo Group Organizational Asset 

  

Source: Ariston Thermo Group Organizational Chart, 2018 

The Chairman of the company is Paolo Merloni, nephew of the founder Aristide 

Merloni and the CEO is Laurent Jaquemin. In the lower level there are 6 divisions: 

the electric component division, the burner division, the group taxation and Legal 
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or group CFO, the Internal Audit division, the Thermal comfort division and the 

Group Strategy, which is where the Group ICT is located. 

The Group Strategy is in turn divided into: Group E-commerce and Group 

Information & Communication Technology, which are the main strategic focus of 

the company at this time. 

The study will though put the attention on the Group ICT, divided into three 

main streams: ICT Management, ICT Security, Governance and Planning and ICT 

Delivery which are directed by the Group Chief Information Officer.  

The ICT Management is composed by five ICT Managers. They are the primary 

interface for the business toward the whole ICT organization, they act as 

technological business partners for the Group Directors about all ICT aspects and 

they are accountable for ICT projects and services. For supporting their activities, 

they lead dedicated projects managers.  

The ICT Delivery is responsible for managing and implementing all the ICT 

services at Group level for applications, infrastructures and users support, ensuring 

an adequate level of service, costs controlling and systems reliability. 

The Group ICT Delivery Manager is responsible for ICT applications and 

operations. The application side is divided into the following focuses: ERP 

platforms, Business Intelligence platforms, CRM platforms and Web and Mobile 

Applications.   ERP systems and BI are already been explained in the previous part 

of the Study. 
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Business Intelligence technologies as explicated are applications and practices 

for the collection, integration, analysis, and presentation of business information, 

with the intention of supporting Better Decision Making. Business Intelligence is 

essentially everything that is used for the analysis of Business Information. 

Intelligence, and the technologies used to facilitate it, seek to provide historical, 

current state and predictive views of business operations. BI seeks to provide the 

easy interpretation of big data, in order to develop new business opportunities for 

the client - often in the form of enterprise technology. The Raw Data is transformed 

in Useful information appropriate for reporting trough the ETL processes 

(Extraction, Transformation, Loading). The current tools for BI report at Ariston 

Thermo Group are: SAP Business Warehouse and Cognos BI, but it is an area with 

projects and under continuous development.  

  As said, Customer Relationship Management or refers to practices, strategies 

and technologies that companies use to manage and analyze Customer interactions 

and data throughout the customer lifecycle, with the goal of improving customer 

service relationships and assisting in customer retention and driving sales growth. 

At Ariston Thermo the CRM side is involved with the most efficient service 

delivery to the customers developing new applications to facilitate the 

communication and problem solving. 

Ariston Thermo is now working on a CRM program that is introducing three 

platforms in Sales, Services and After Sales with the aim of harmonizing processes 
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and data. New projects are also under construction in the field of connectivity, 

intended as the possibility of being connected with the purchased products through 

phone applications or other technologies. The Web and Mobile applications are also 

involved in this process as they are the probably most powerful tool to interact with 

B2B4 and B2C5customers nowadays and detect critical information from products 

after sales with the IOT.   

The ICT operations instead, are divided into the helpdesk service and on the 

other side telecommunications and infrastructures. 

Then the ICT Security, Governance and Planning area is responsible for the part 

of: of cyber security, compliance with policies and procedures, the governance for 

ICT cost control, budgeting and reporting and for the Planning part for internal and 

external resources allocation to support the ICT projects and services with a view 

to optimizing costs and services. 

This division aims to make Ariston Thermo Group’s ICT effective and efficient 

in terms of realization of business benefits, mitigation of ICT risks and optimal use 

of ICT resources.  

The scheme in figure 3.2 reported here below represent what just described.  

 

 

                                                      
4 Business to Business 
5 Business to Consumers 
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Figure 3.2 

ICT department Structure and interactions 

 

Source: Ariston Thermo Group, 2018 

 

Each of the ICT managers is responsible for a specific ICT business, in different 

geographical area or companies inside the group. In any case the ICT is centralized 

for the Group and one of the main goals is the alignment and integration of the ICT 

systems throughout all the Group’s entities. Many of the projects, a part from 

innovation and improvement are about the integration of the systems in order to 

have in all of them the same key of interpretations of data. 

Taking a step backwards, the ICT services inside the company are: 
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• End users’ Devices and Software, such as: PC, Tablet, Windows, Office and 

personal software, Smartphone, Mobile Phones and 4G Sticks, Printers and so on; 

• Infrastructure and Telecommunications, for example Fix and Mobile 

Telephony, Web and Audio Conferencing, Emails, Networking and Internet, Server 

Computing, Storage and File Sharing; 

• Business Applications, such as ERP solutions, BI, CRM, Supply chain 

management application and some industrial information system. (SAP is the 

biggest supplier for these applications. 

• Access management for managing the accesses inside the company to 

business applications and infrastructure services 

• Support to all the functions listed above like the Helpdesk and the 

application maintenance for business applications. 

 

 3.3 The role of ICT governance at Ariston Thermo Group, its relations 

inside the ICT division and its procedures.  

The aim of this Paragraph is to describe how the ICT Security, Governance & 

Planning operates, its major tasks and responsibilities inside the company with the 

focus on the procedures, processes and relation with departments involved.  

The field of application of the ICTSG&P6 is mainly subdivided in: 

                                                      
6 ICT Security, Governance and Planning 
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• Capacity planning. This aspect is needed for balancing the internal and 

external resources allocation to support the ICT projects and services with a view 

to optimizing costs and services. Being the ICT Governance combined with the 

Planning of ICT Resources the team have also a strict relationship with the Human 

Resource inside the company. 

• ICT security for the monitoring and maintain a security level Identifying 

appropriate strategies and security controls for risks mitigation. The scope of 

intervention does not concern the technological part, whose responsibility falls 

under the IT Delivery. 

• ICT Economics Control and Financial Deadlines: being responsible of the 

budget process, forecast process, group ICT cost centers control and management; 

Project accounting system; ICT personnel costs control and allocation. 

• ICT Alignment: coordinating the ICT internal team in order to ensure a 

correct ICT governance application. 

• ICT Reporting: the ICT Governance is also responsible for communicating 

to the top management all the ICT indicators (projects status, economics, service 

level etc…) and measuring the internal KPIs to monitor the ICT activities 

• ICT Compliance: delivering and controlling the group ICT procedures and 

policies and procedures in cooperation with the Internal Audit organization and the 

HR.  

 



 
98 

 

Figure 3.3  

ICT Governance, Planning and Security coverage 

 

Source: Ariston Thermo Group, 2018 

 

The Field of application of ICT Security, Governance and Planning for a project 

activity is reported above in the figure 3.3.  

The planning covers the ICT projects from the feasibility study to the running, 

the cyber security must cover all kind of ICT issues and the ICT Governance 

focuses in all the project phases, to follow with the ordinary running ICT activities 

regarding projects and processes.  

The foremost principle followed when the ICT Governance procedures were put 

into place is: a strong orientation to an efficient and adequate management of IT 
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costs in compliance with the auditor’s expectations and the current internal group 

procedures. This is important for the ICT department in order to achieve: 

• alignment of the processes with best practice criteria7 and IFRS8 standards;  

• creation of a solid basis for adequate accounting, control and management. 

The four macro areas of internal procedures the ICT Governance and Planning 

has to follow are: the ICT Economics, the ICT Internal Resources Planning and 

Governance, the ICT Reporting and the ICT Audit and Procedures. The 

aforementioned areas of focus will be specifically analyzed in the following 

paragraphs of this chapter. 

 

3.3.1 ICT Economics and Reporting 

This paragraph will breakdown the main activities that ICT Governance 

conducts to assemble and monitor the Budget and Forecast Process together with 

the ICT managers and controllers and the other involved subjects will be 

introduced. Moreover, it will be shed light on the way the ICT Governance makes 

ICT monthly spending reports in order to keep ICT costs under control. 

 

                                                      
7 A best practice is commonly defined as a technique or method that, through experience and 
research, has proven reliably to lead to the desired result (WorldHealthOrganization.int) 
8 International Financial Reporting Standards is a set of accounting standards developed by an 
independent, not-for-profit organization called the International Accounting Standards Board. 
(techtarget.com)  
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3.3.2 ICT Budget and Forecast 

Budgeting and forecasting are two processes that are closely linked to strategic 

planning, which aims to define the organization's direction and expectations, 

establishing an action plan that refers to a period ranging from three to five years, 

and set what are the main objectives of the company and where it wants to get after 

the forecasted period. 

In the ICT department at Ariston Thermo Group the budget phase is currently 

managed on an annual basis. During this one the initiatives on which to concentrate 

in the following exercise are defined and the necessary company resources 

allocated, in order to achieve the previously planned strategic objectives. 

The phases that span the budget processes are called forecasts. During these 

phases takes place a review of the initially approved spending in the Budget in order 

to align the trend between what was originally estimated, and the resources actually 

consumed. In particular, there are three forecasts during the year, “Forecast 4 + 8”, 

based on the first four months of the year and “Forecast 8 + 4”, made in August for 

the next four months, based on the final figures for the first eight months of the 

year. “Forecast 10 + 2” is made around October in order to check the spending trend 

in view of the annual closing.  

A copy of the ICT Database is collected in an Excel file placed in a Cloud 

platform, containing the information with:  

- Actual, the invoices collected in the ERP system;  
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- Ordered, the purchases sent to the suppliers to track the future actual data; 

- ICT Budget and Forecasts, containing only costs and not revenues being for 

the company just an expense for Information and Communication technologies. 

The Database has a project management perspective which means that is 

divided in Projects and Baseline. A definition from “Technopedia” describes the 

concept of Baseline as follow: “In IT management, a baseline is the expected values 

or conditions against which all performances are compared. A baseline is a fixed 

reference point. From a project management perspective, the creation of baselines 

is considered as the official end of project planning and the start of project execution 

and control. Control of baselines is crucial for project and IT management”9. 

The baseline is though composed by all the costs that not consist in projects but 

in ordinary maintenance and fixed costs of what achieved before. At Ariston 

Thermo the baseline is divided into 4 macro areas of costs: 

• Multi years contract: hardware rentals, maintenance, networks, SaaS, 

infrastructure services and the related amortization; 

• Application services and security service: consultancy and general services; 

• Personnel: salaries, travel expenses, training and other personnel expenses 

related to the baseline; 

                                                      
9 Technopedia.com  
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• Others: which include the hardware and software component that cannot be 

allocated to the previous areas and to projects. 

The projects instead, are managed differently based on whether they are eligible 

for capitalization or not. The costs can be: CAPEX10, OPEX11 and other recurrent 

costs. 

At Ariston Thermo CAPEX are only Hardware and Software licenses, OPEX 

are operational costs that can be related to capitalized projects based on some 

criteria that will be analyzed in the next paragraphs. They can be consulting and 

personnel expenditures.  Other recurrent IT costs refers to all the other costs that 

cannot be capitalized because their value is not expected to generate future benefits 

in the next year. These definitions are tailored by the Ariston Thermos exigencies.  

The ICT Budget process for the year starts roughly in September of the year 

before. The timing and deadlines are dictated by a Reporting Group, which has the 

task to send a summary file of the deadlines to be respected for the purpose of 

uploading the Budget into the information system. 

In this process, the ICT Governance is in charge for sending the template to be 

filled out with the Budget to all ICT managers of each area, attaining to the Group 

Executives indications to be followed. 

                                                      
10 Capital Expenditure, assets intended to benefit the organization for more than one year 
(comindware.com) 
11 Operating expenses, ongoing expenses to run day-to-day business(comindware.com) 
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Consequently, when the ICT managers fill the file inserting all the new 

initiatives, a number is assigned to each project and activities that can be reused in 

the case of projects or activities from the previous year. The code is assigned to the 

project because when the Budget will be uploaded in the Information System, will 

be easier to track all the invoices and orders related to that project and monitor the 

possible deviations from the planned values.  

The described above baseline is based on the ICT Delivery Manager 

assumptions about the coming year and includes all costs, not related to projects, 

(such as AMS12, Helpdesk, leasing and other) but to activities that can be defined 

as recurring and necessary for normal sustenance of the structure; The baseline is 

also composed from the recurring costs foreseen by the ICT managers. 

Once all the input files have been obtained within the agreed deadline, they are 

collected and incorporated in a Master file, the data is reprocessed and presented in 

the first instance to the Chief Information Officer for an initial review. 

Subsequently, they are discussed by the Group Strategy Director, the Chief 

Executive Officer and the Chairman and only after their approval, the budget is 

considered as an official document to share to the ICT Manager to show them their 

final plans. 

                                                      
12 Application Maintenance Services is the activity to outsource the task of providing ongoing 
support for Applications to an external provider that specializes in this type of maintenance and 
monitoring. (resolutets.com) 
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The “Forecast 4+8” process starts roughly in March of the year. The timing and 

deadlines are dictated by the Group Reporting, which sends a summary file of the 

deadlines to be respected for the purpose of loading the forecast into the system.  

The Forecast process is similar to the budget one as the ICT Governance is 

responsible for sending the template with the indications to be filled out to all ICT 

manager to be then collected in a unique file. In this case, the file keeps all the 

amounts previously approved in the Budget and Forecast reviewed amounts based 

on more accurate estimations, in order to have the useful information to compare 

the differences. 

The approval procedure is the same as for the Budget and the approved 

information in the Forecast represent the new spending constraints to which the ICT 

purchasing department must attain to.  

The “Forecast 8+4” process for the year starts in August of the year and it is 

always closer to the values of “actual” of the end of the year. The Executives can 

here understand how most of the year have gone and take strategic decisions on the 

spending. 

In some cases, the CIO may request to manage a “Forecast 10+2” in order to 

evaluate the year-end expenditure. This type of process is managed internally and 

does not include a path with deadlines dictated by the Group Reporting, but rather 

an update of the file with the forecasts of expenditure updated by the ICT managers 

based on the progress of the projects. In this case there is no system loading. 
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3.3.3 The ICT Purchasing Process 

The purchasing process at Ariston Thermo Group is well articulated and 

involves many subjects. The organizational chart divides the procurement 

department into direct and indirect purchasing for the company and last but not least 

the Supplier Quality Assurance.  

The Business Dictionary defines the Procurement as: “The act of obtaining or 

buying goods and services; the process includes preparation and processing of a 

demand as well as the end receipt and approval of payment”13. Procurement is a 

complex business function and as such, especially in great dimensions’ firms, is 

often segmented into direct and indirect purchasing functions that have their further 

divisions in more specific tasks depending from the nature of the business. 

Direct Procurement is the area involved in the sourcing of goods and raw 

materials that directly contribute to obtaining the finished product. Indirect 

Procurement Area is instead involved in everything that does not flow directly into 

the finished product, but which in any case is necessary to obtain it. ICT and related 

services is located in this category at Ariston Thermo Group as it doesn’t directly 

contribute to the obtaining of the products. 

 Lastly, “Supplier Quality Assurance is the process intended to ensure that a 

supplier reliably supplies goods or services that satisfy the customer’s needs; this 

                                                      
13 businessdictionary.com 
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process is collaborative to ensure the supplier’s offerings meet the agreed-upon 

requirements with minimum inspection or modification”14. This function includes 

a combination of procedures and controls that check the quality conformity of 

suppliers and products offerings under several perspectives. 

Made these premises, it is critical to introduce the subjects involved in the ICT 

purchasing process. As shown in the flow chart in picture 3.4 they are: the ICT 

Managers, the ICT Governance, the Focal Point15, the Purchase department, Ariston 

Service Shared Center16 together with the local financial department for local ICT17. 

The following part of this paragraph will expose the procedure of the Purchase 

Request flow step by step.  

The ICT Manager who needs to make a purchase is required to fill in a special 

template containing all the information relating to the purchase like the code of the 

company part of the group (cost center), the type of cost (account), the project 

activity or baseline to which the expense refers, the recurrence, if it is recurrent or 

one-off expense and other information to process the request. The request is sent by 

the ICT Manager or by the ICT project manager to the ICT focal point and to ICT 

Governance.  

                                                      
14 Larsen, “Evaluating Effective Supplier Quality Assurance”, Beacon Quality, 2017 
15 The person that is in charge of creating purchase requests in the ERP system that are compatible 
with the budget, taking care of the Italian invoices and of the CIO’s responsibility purchase request 
flow in the other countries. 
16Service Shared Center is the Ariston seat in Romania that is in charge of the accountancy for Italy 
and foreign countries.   
17 Ariston financial department of the country involved in the purchasing process 



 
107 

 

For the purpose of a more efficient budget segregation, ICT Governance has the 

responsibility to verify if the request is in line with the amount of expenditure 

approved for Budget or Forecast for that project or baseline, expense type and 

company. If so, it will decide to proceed with the purchase process, in which the 

focal point will process in SAP (in the information system) and the buyer of the 

purchasing office will transform it into an order which will then be sent to the 

supplier. If, on the other hand, there are inconsistencies between what was requested 

and what was planned in the Budget and Forecast and the sender of the request has 

not justified the reasons, it will be the task of the ICT Governance to request 

justifications. 

In particular, the discrepancies could concern: 

- an amount over budget / forecast that could be related to expenses that were 

not originally planned and that have not been previously approved; in this case it 

will be necessary: to ask the manager to make savings or, if this is not possible, ask 

the CIO to approve it (via e-mail) to be able to proceed with the extra expense. Once 

you have completed one of the two options, the focal point can process the purchase 

request, which will then be transformed into a purchase order by the purchasing 

department; 

-  discrepancy of information, in the event that in the template of the purchase 

requests there are non-concordant information with the ICT Database; this could be 

due to mistakes made by the person who filled in the template or to the fact that the 
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purchases require instead the variations dictated by the business; in this case it will 

be necessary to clarify and make changes to the next forecast with the approval of 

the CIO; 

- the lack of an Investment Request in the case of capitalized costs. 

Once the buyer transforms the purchase request into order, the latter is entered 

by the ICT Governance in the Database, in order to have a situation that is always 

as up to date and online as possible for the verification of the spending. 

Figure 3.4:  

Purchase Request Flow 
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Source: Ariston Thermo Procedures, 2019 

The above described process is useful to understand the activity of ICT 

Governance that with this degree of segregation of the budget must guarantee great 

cost savings, efficiency and support to managers. By this way, it is possible to check 

the procurement in foreign countries in real time minimizing the risk of 

communication and understanding. It is also useful to align the business needs with 

the ICT Manager needs. 

3.3.4 ICT Cost Reporting  

One of the activities carried out by the ICT Governance on a monthly basis is 

to provide a report on the trend and cost structure to the CIO and to the Group 

Strategy Director who, in turn, will be called to show these reports to the CEO and 

the rest of the board of administration. 

The first table of the report (in figure 3.4) represents the cash out divided by 

Baseline and Project, shown in a general and summarized way. The information 

present is extracted from the updated and balanced ICT Database file with SAP 

monthly and concerns the totals of ordered, actual, budget, the budget value, the 

first and second Forecasts and the Rolling Forecast values that are the most updated. 

The cash-out value does not include the depreciation because it wants to 

underline all the outgoings of cash or payments recorded year-to-date in the ICT 

perimeter. 
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Figure 3.5 

The ICT cash-out 

 

Source: Ariston Thermo procedures, 2019 

The second table of the ICT cost structure represents the first degree of detail of 

the spending concerning the cash-out of the Baseline to analyze the impact and 

nature of ICT running costs. In this representation, the baseline is divided into 4 

macro cost areas: Multi years contracts, Application, Helpdesk, security services, 

personnel and others.  

In the third table (figure 3.6), instead, it is shown a higher degree of detail of the 

projects, the so-called Project Overview. The first subdivision is made based on the 

"origin" of the project, that is, if it is a project approved in the Budget, a new project 

approved or to be approved in the Forecast, or a project from previous years for 

which they were registered of expenses also in the current year (carry-over) and 

which therefore must be considered in the total cash out. Subsequently, in addition 

to reporting the details of the costs for ordered, actual, budget and the forecast, there 

is also the division of the number of projects based on their current status, which 

can be: not started, set-up, ongoing, on hold, going live, closed or canceled.  

 



 
111 

 

Figure 3.6 

ICT Project Overview 

 

Source: Ariston Thermo Procedures, 2019 

In addition to this table, the management also require the project spending or 

cash-out divided in costs and investments. As said, investments by nature are those 

relatives to hardware and licenses, whilst the OPEX investments are those referring 

to consulting and personnel costs related to capitalized projects.  

Figure 3.7 

ICT Project Spending 

 

Source: Ariston Thermo Procedures, 2019 

The last tables concern the ICT investments and ICT spending. 
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The investment table gives the vision of the investments for projects and 

baseline and nature of the expenses and highlight particularly the impact of the 

wages in the investments. The wages are not direct cash outgoings from the ICT 

Cost center because the responsibility is of the Human Resource department. The 

estimation come from the hours uploading in the information system, from the ICT 

employees who need to allocate their hours to the different activities they do. This 

is the reason the managers need to have clear, what is the situation of the 

investments with and without wages. 

The last table of the report graphically represent the analysis of the spending 

trends and are made available only starting from the assumptions for the first 

Forecast. In fact, keeping the cash-outs of the baseline and the projects separated, 

new evolutions of the spending are proposed according to the ICT manager 

assumptions. Starting from the total foreseen in seat of Budget, the ICT Governance 

seek to give visibility of all the reductions and all the extra expenses in the medium-

long term, to monitor the situation and find quick decisions and solutions for the 

possible deviations.  

3.3.5 The Investment Request flow 

In order to proceed with the purchase of a good/service related to a capitalisable 

expense, an Investment Request18 document must first be prepared, to be submitted 

                                                      
18 IR 
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to the various approval levels, based on the amount of expenditure (greater or lesser 

than twenty thousand euro). In particular, it is necessary to distinguish between 

CAPEX and Capitalisable costs that are specific types of expenditure which by 

nature cannot be capitalized but become so if linked to projects for development 

purposes. For Ariston Thermo they are generally projects that reach fifty thousand 

euro. This principle is stated from the OIC19 in its 24th accounting standard, where 

it classifies the cost for development regarding projects as intangible assets20. In the 

case of CAPEX, IR is always required, regardless of whether the purchase is tied 

to the baseline or to a project. 

Capitalizable costs refers to costs related to capitalizable projects for which it is 

assumed that, once the project is completed, they will have a clear "return on 

investment" and therefore, although they are of a different nature from an asset, 

they are capitalized. As anticipated before in this chapter, wages and salaries, 

travelling and consultancy expenses are included in this perimeter. 

In case of baseline costs and for non-capitalizable projects, the IR form must be 

completed only for requests related to software and hardware. 

The ICT manager is called to prepare the IR form available online and sends it 

to ICT Governance to verify the correspondence between the expense request and 

the budget or forecast approved for it. In the approval request mail and in the 

                                                      
19 Organismo Italiano di Contabilità 
20 OIC, “OIC24 - Immobilizzazioni Immateriali”, 2017 



 
114 

 

Investment Request document must be included the reasons why must be purchased 

the software or hardware and any expected benefits. 

Only after a formal check, ICT Governance will send it to the ICT Controller, 

and this will proceed with the obtaining of the authorizations. Once all the 

signatures are obtained, the ICT Focal Point will send the asset creation request to 

the accounting department in Romania (Shared Service Center21) and once the 

economic amount approved for such purchase has been unlocked in the ERP (SAP) 

system, the purchase request can be processed and the order sent to the supplier. 

This process is complex in order to sensitize the workers to make reasonable 

investments which must be approved from the upper levels in the company and 

control the spending in each country of the group.  

In the case of capitalizable projects, it is necessary to obtain a signed IR before 

starting the project. The expense form in this case must be completed with all costs, 

including software, hardware and OPEX related to the project. 

The ICT manager is called to prepare the IR form available online and sends it 

to ICT Governance to verify the correspondence between the request for 

expenditure and the budget approved for it. The reasons for the project, the scope 

of action and the expected benefits and the calculation of the ROI22 must be 

included in the approval request email. 

                                                      
21 SSC 
22 Return on investments 
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Only after a formal check, ICT Governance will send it to the ICT Controller, 

and this will proceed with the obtaining of the authorizations. From this point, the 

process is the same as the one described above for CAPEX. If an ICT project is part 

of a larger business project, it will be necessary to evaluate whether to prepare a 

single or separate Investment Request. The same evaluation must be made in the 

case of a group of projects that can be capitalized only if considered together, 

having assessed the aims and scopes, the expected benefits, timing and the internal 

sponsor of the projects. The ICT Investment Request process can be summed up by 

figure 3.8. 

  



 
116 

 

Figure 3.8 

Investment Request Flow and Purchase Request flow 

 

Source: Ariston Thermo Procedures, 2019 

 

3.3.6 ICT Resources planning and monitoring 

In this paragraph the activity of Capacity planning of the ICT resources’ 

workload will be defined. To better understand the key point of the issue it is better 

to analyze some critical basic notions.  
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“Capacity Planning is the process in which organizations or teams match 

available employee hours against the needs of a project or program. More 

specifically, capacity is the maximum amount of work that can be completed in a 

given period, often measured in hours available to be worked by employees and 

planning, in this context, is the act of scheduling employee hours against a fixed or 

expected amount of work. When viewed in terms of employees, both resource 

allocation and capacity planning involve the management of employee time and 

cost across a project or series projects. Employee capacity is the number of available 

hours a team member has to work on a given project. Employee utilization is the 

percentage of worked hours that are available”23.  

In the ICT department, Capacity planning is a tool used to determine, allocate 

and monitor the resources required by the organization for carrying out its activities. 

The aim of capacity planning is to build a capacity allocation plan that identify and 

allocates the workforce capacity to fulfil demands and demand variations in a 

timely manner, every month. The in-scope activities are: Application Maintenance 

Services on the baseline and Projects: running and to be started in the upcoming 

three months. The Resources in scope are external and Internal ICT resources.  

                                                      
23 clicktime.com 
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In order to meet future workflow planning, capacity planning requires the best 

forecast of resource use, which is provided by ICT managers and Project managers 

through monthly scheduling with visibility until the end of the year, when possible. 

The internal resources available to the ICT department, in addition to Project 

Managers and ICT Managers, are divided into six macro delivery areas: CRM, ERP, 

Telecommunication, Business Intelligence, Helpdesk and Infrastructure. 

Indeed, monthly, the Governance sends a file called "Workload" containing a 

Gantt chart template24 to use as an input, to all ICT managers, Project managers and 

Team Leaders, who are asked to fill in the file with a series of information 

concerning both activities and projects, including: 

• The percentage of implementation of the project; 

• Project number: the name of the project or activity; 

• Project status (not started - ongoing - on hold - going live - closed); 

• The opening and closing dates of the business; 

• The type of area and skills required; 

• The name of the resource(s) needed for the activities; 

• The name of the supplier, if an outsourcing of the service to external 

consultants or technicians is envisaged; 

                                                      
24 A Gantt chart is a horizontal bar chart developed as a production control tool. Frequently used in 
project management, a Gantt chart provides a graphical illustration of a schedule that helps to plan, 
coordinate, and track specific tasks in a project. (searchsoftwarequality.techtarget.com) 
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• The forecast of use of the resource until the end of the year or the closing 

date of the project by filling in the Gantt, divided into weeks and working days. 

In the case of a project activity, the applicant must necessarily comply with what 

has been approved in the Budget or Forecast, which means to request resources for 

a project whose spending has been approved and consistent with the hourly rate of 

the resource. 

Furthermore, during the planning phase, it is appropriate to remain as relevant 

as possible with the assumptions made in the Budget or Forecast phase as regards 

the amount of expenditure and hours foreseen for this project. 

Once the file has been compiled by the people responsible for the projects, ICT 

Governance proceeds with the consolidation of it, trying to give a universal view of 

all the activities and the workload divided by resource. This activity is particularly 

important for critical resources that are required in multiple projects with high 

workloads, in order to balance the capacity with requested workload, identify 

resource bottlenecks and proposed alternatives. 

The Governance activity is therefore to mitigate the critical issues that emerge 

from the consolidation of managers' planning and subsequently to communicate the 

correct allocation of resources by making available to all teams the Workload file 

to be respected. 

In case of allocation problems, resources conflicts, or unplanned resource 

unavailability, unplanned new activities, new projects, or projects postponement, 
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the ICT planning manager must be informed in order to try find appropriate 

solution. In the case that the solution is not found, allocation will follow priorities 

defined in "ICT alignment meeting”. The ICT alignment meeting is a monthly 

reunion of the ICT Managers, the ICT Governance and the Chief Information 

Officer to discuss and take measures about the most recent ICT department’s issues 

and progresses. 

3.3.7 ICT Audit and Compliance 

This section contains all the main revision and audit activities of the ICT 

processes which see the ICT Governace at Ariston Thermo directly or indirectly 

involved. The external audit is the verification activity carried out by external 

subjects, preparatory to the issue of the audit report on the statutory financial 

statements by the auditor. The audit activities are divided into two main phases as 

summarized below: 

- The Walkthrough test: the acquisition of any documentation describing the 

in-scope process and applications with the following extraction of a typical case 

that allows to verify the effective application of the described process; 

- The operational test of controls: the extraction of the elements to verify on 

the base of the case in scope, following with the sampling of the elements and the 

final production of the evidences for the sample indicated from the Auditor to verify 

the operational efficiency of the controls.  
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The perimeter of the ICT Governance audit is limited to application and 

information systems (such as SAP or other tools used from the company) and 

concerns general processes such as: access management, security incidents 

management and controls on the assurance of suppliers of services and more 

specific issues in the subject. 

The verification activities carried out by the auditors can be concluded with an 

assessment of effectiveness of the overall management of the systems, or otherwise, 

with some recommendations based on the critical issues found. 

The involvement of the ICT Governance in this case consists in being the point 

of reference towards the auditors, addressing, to the right individuals of the ICT 

department, the requests relating to the documentation to be provided in support of 

the identified controls and, if any critical issues are found at the end of the checks, 

communicate them to the reference individuals, in order to define together possible 

corrective actions to be implemented in order to monitor the identified problems. 

The auditing activities cover the entire financial year, begin roughly in 

September of the same year and end at the beginning of the following year. 

Every year, ICT Governance is also involved in internal audit in order to obtain 

ISO 900125 certification which represents the international reference standard for 

                                                      
25 ISO 9001 is the international standard for a quality management system.  In order to be certified 
to the ISO 9001 standard, a company must follow the requirements set forth in the ISO 9001 
Standard. The standard is used by organizations to demonstrate their ability to consistently provide 
products and services that meet customer and regulatory requirements and to demonstrate 
continuous improvement. (the9000store.com) 
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the Quality Management System26. Essentially, the audit includes a list of questions 

in order to verify whether the department is operating in compliance with internal 

group procedures. 

Moreover, the ICT Governance acts as a reference point for gathering 

information for questionnaires related to the ICT in the Group that Ariston Thermo 

is required to complete. The main surveys are the following: 

- The Istat "Survey on information and communication technologies in 

enterprises"27: in May of each year, the ICT area of Ariston Thermo is called to 

complete the questionnaire conducted by the National Institute of Statistics. The 

information collected is used to measure the degree of use of information and 

communication technologies in industrial and service companies, in order to 

produce comparable results at European level using a common methodology and a 

questionnaire to all the countries of the European Union. In particular, information 

is collected on the use of the Internet, ICT skills and ICT specialists, online sales, 

use of software for automatic sharing of information between company functions, 

ICT security over the years. The survey is foreseen by the European Regulations n. 

808/2004 and n. 2018/1798 and is included in the current national statistical 

program. Istat is required by law to carry out the survey and the involved companies 

are obliged to participate by providing the requested data. The data collection takes 

                                                      
26 QSM 
27 Istat.it 
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place through a special survey so that it will not be possible to trace the subjects to 

whom the data refer. The task of ICT Governance is therefore to identify the 

involved subjects of the ICT Departments, in order to find all the information 

necessary to fill in the questionnaire for Ariston Thermo Group28; 

- The AUSED29 survey: it is a survey on ICT spending conducted on an 

annual basis by the entity, in order to monitor the trend of ICT costs over the years 

in the country30. 

The involvement by the ICT Governance in the audit activity meets the COBIT5 

“IT related Goals”, described previously, both financially in terms of “IT 

compliance and support for business compliance with external laws and 

regulations” and internally, “IT compliance with internal policies”. 

 ICT Governance is also involved in the Group internal ICT policies and 

procedures delivery and controlling. Starting from the current internal procedures 

and, if not foreseen from the "common practices", as macro-objective of the year, 

the ICTG has that of proceeding with the updating of the procedures and policies, 

in order to align the current ones, as much as possible, to reality and to have 

guidelines that regulate the progress of the main ICT processes. 

  

                                                      
28 Istat.it 
29 Associazione utilizzatori dei sistemi e delle tecnologie dell'informazione 
30 aused.org 
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CONCLUSIONS 

 

 This study has served to introduce the concept of Information and 

Communication Technology Governance and to analyze why it is fundamental to 

implement this type of function, especially for large dimension firms. 

To this end, it was given an overview on the Information System’s role and 

evolution for business purpose and it was given the evidence on how much the 

business depend on the competitive advantage reached through the efficient 

exploitation of Information. 

Starting with the use of Information and communication Technology as an 

instrument for business to gather and synthetize data for accounting, it evolved 

rapidly to a decision supporting tool with the internal scope of aligning the business. 

Finally, it became a powerful method to exchange, elaborate and integrate a big 

quantity of information for competitive reason aiming at continuously innovating 

the firms. The global network created thanks to the use of ICT, which interconnect 

stakeholders and allows the facilitation of business processes through the digital 

applications and information management is what has been developed in the 

“digital transformation” section of the study. 

To confirm what just described, the economic trends in ICT global expenditure 

shown an increasing in new technologies and a slow-down in traditional 

technologies.  
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Moving forward in the study, the second chapter encompassed the most used 

frameworks and standard to introduce the concept of ICT Governance and find out 

why it is important to implement it. 

The analyzed paragraphs demonstrated how COBIT, supports enterprises ICT 

Governance to generate the best added value to the business while mitigating the 

risks and optimizing the resources involved and ITIL, allows ICT services to be 

managed through their lifecycle. Lastly, it was given an overview on ISO/IEC 

38500 principles.  

To conclude, the third chapter displayed the Ariston Thermo Case Study, 

introducing the company profile and history and the organization with a focus on 

the ICT Department. Subsequently, some of the core activities and process of ICT 

Governance were explained and analyzed to put into practice the theory exposed in 

the second chapter. 

Ariston Thermo Group thanks to the ICT Governance, Planning and Security 

area is capable to minimize ICT costs, increase efficiency in project management, 

monitor the planning of human resources and control the investments mitigating the 

risk of cyber security. 
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