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ABSTRACT

The aim of this study is to explore and validate thmensions of IT Portfolio Management
(ITPM) in Brazilian companies, based on three déf¢ models. Five case studies were carried
out in Brazilian companies that invest more thamennillion reals per year in IT. Eight top IT
executives from those organizations who had knogéedf the dimensions of ITPM were
interviewed. Items were modified and new items udeld within the dimensions, while
examples of equipment or systems applicable to esfcihe four dimensions were also
identified. Research that helps managers to bettderstand and structure their IT investments
by using the dimensions of ITPM is important toistss the management of such resources.
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1. INTRODUCTION

IT managers have used various methods and tedwifpr evaluating IT
investments, ranging from simple formulas to compt®mmputational methods or
techniques that combine qualitative and quantgatnalysis (Gunasekaran, Ngaiand
Mcgaughey, 2006). However, Burke and Shaw (2008yvsthere are many studies in
the literature on Information Systems (IS) thatuass that IT investments are made in
isolation. Weill and Olson (1989) have highlightdte importance of separating the
different types of IT investments in various orgations and arranging them in such a
way as to facilitate their management.

Verhoef (2008) suggests that IT Portfolio Managetm(&PM), considered an
important research topic in IT area (Burke and Sh2008), is one way in which
organizations can manage IT from an investmentpeetsze, maintaining it aligned
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with a continuous focus on business. ITPM, for Waid Broadbent (1998), Aral and
Weill (2004, 2007) and Weill and Aral (2006), gusdEl executives to separate and
classify IT investments into four different dimemss: infrastructure, transactional,
informational and strategic, i.e., the portfolio I3f investments in each organization
must be planned and managed according to the atigamcept of financial investment
portfolios.

Although the concept has only recently begun towbgely discussed in IT
research (Cho and Shaw, 2009), the term portfadis eveated by Markovitz (1952) and
began to be used in the IT field in 1981 (Mcfarla®81). As with the investments made
in a financial portfolio, IT investments can be ided and classified according to the
benefits they provide and the strategies that campawant to implement and the
objectives they want to achieve, which would thosstitute an IT portfolio.

The dimensions of ITPM are determined and strudturg the perception of the
company executive when deciding what percentagheointended investments will be
allocated to each of the management objectiveseSRecutives in different companies
perceive their technology differently (Thomas anddsniel, 1990), it is necessary to
clearly determine the dimensions and the items latkvthey are composed. Thus, the
guiding question of this study is: How are the dasiens of the ITPM technique seen
by Brazilian companies?

In order to answer this question the following goals established: to explore and
validate the dimensions of ITPM in Brazilian comigan based on the models from
Weill and Broadbent (1998); Aral and Weill (2004nd Weill and Aral (2006). The
model proposed by these authors was chosen betteus¢her models or frameworks
in the IT literature on ITPM take a more generawiof the term portfolio without
identifying what is conceptualized as a portfolio. these studies, ITPM is only
addressed as part of a wider managerial contetkieomanagement of IT investments as
a whole without focusing on its particular elements

To achieve the proposed objective, five case ssudiere conducted (a pilot study,
and four case studies) in large Brazilian compamewhich the annual IT budget is
high (more than R$ 9 million per year) and that ehdundreds of users. Eight IT
managers with knowledge of the concepts and diroassif ITPM were interviewed.

The paper is structured as follows: section 2grtssthe concepts of IT portfolio
management (ITPM) and the evolution of the dimemsiof ITPM as well as the key
concepts involved (section 2.1); Section 3 desesritie research method; Section 4
presents the pilot case study, while in sectioth®,data from the different cases are
analyzed, and finally, section 6 presents the mfaidings of the research, its
contributions, limitations and some ideas for fartresearch.

2. INFORMATION TECHNOLOGY PORTFOLIO MANAGEMENT
(ITPM)

ITPM provides a means to monitor and manage allilMestments in an
organization so that benefits, costs and risksdividual investments can be evaluated
in order to determine whether or not they are douting significantly to organizational
performance (Schniederjans, Hamakiand Schniederg@sl). According Maizlish and
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Handler (2005), the ITPM technique is a framewanll a tool that results in a positive
correlation between the amount invested in IT amaieased productivity. In contrast,
for Verhoef (2008) ITPM focuses on the problem oamaging the values of IT
investments for the business. Furthermore, ITPM/ides a holistic view of total IT

investments and helps in the future of these expaed (Symonset al, 2005).

In addition, ITPM is required when the resourcethimi the company are limited
and the manager is not free to make any kind ahVestment that he believes would
bring more benefits to the organization (Gliedm2002; Gliedman, Leaver and Sedov,
2010), which is the situation in all businesseseskhlimitations or restrictions may be
related to finance, personnel, system resource®m@abdsiness challenges.

The IT literature contains several different ITPModels or frameworks
(Maizlishand Handler, 2005; Zheng, 2007), thoughstrtake a more general view of
portfolio and fail to clearly define what is mednt a portfolio, while others focus on
selecting the IT portfolio (Cho, 2009), or on gealeules to be applied when planning
an IT portfolio (Karhade, Shaw and Subramanyam 920 these studies, the topic
was addressed within the wider managerial contexhat of the management of IT
investments as a whole without focusing on the ifipscof each one, which would
allow further exploration of the topic ‘IT portfali and its dimensions.

Thus, we chose the model originally proposed bylVded Broadbent (1998), and
studied by Weill and Aral (2004), and Weill and Af2006), where IT investments are
classified and structured into four different dirsiems allowing a better view of IT
investments. Papers that explore these dimensimhpat them within their respective
contexts (national in this case) can be used twigeoa better understanding of each
dimension. The following are the main conceptsirtievelopments, and the authors of
the dimensions of ITPM.

2.1 The Dimensions of ITPM

The concept of portfolio has its origins in thengsal articlePortfolio Selection
(Markowitz, 1952), which can be considered thehbot Modern Portfolio Theory. It
was the first to consider the desire for investmelersification (Rubinstein,
2002). The concept of portfolio is used in sevesabas of knowledge such as
mathematics, health and administration. In thestathere is, for example, the use of
advertising in the sense of the company produdfgmr which means the number of
products that the company has to sell to end cumt®ifKotlerand Armstrong, 1993).
Another use of the term relates to portfolios afvrproducts in development, which are
composed of projects that result in new items tlaat be traded (Kumar, Ajjanand Niu,
2008).

This theory is also used in the in the IT field #ith financial investments,
investments in IT in companies can be conceivedasa financial portfolio, but as an
IT portfolio that contains investments with diffatemanagement objectives, from
operational to strategic (Weill and Broadbent, 1998chniederjans, and
Hamakerand Schniederjans, 2004; Maizlishand Han20$)5; Cho and Shaw, 2009).

The first author to explore the theme of portfalolT was Warren McFarlan
(1981), who focused on IT portfolio in terms of tmanaging the risks involved in IT
projects. Subsequently, Turner and Lucas (1985htedi out the importance of this
approach when analyzing IT investments, though thdynot use the term IT portfolio
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management. However, the work of Turner and Lut88%) can be considered the first
to present the dimensions for the management afii@stments and was useful in the
preliminary research into ITPM.

In their work, these authors separated IT investsmaocording to the organizational
goals they would help achieve, and described them(ip Operational, divided into
production, logistics, supplies, buying and selligeneral accounting, payroll and
personnel; (i) Managerial Control: divided into dget, general ledger, assets and
depreciation, financial statement, project tracksaes analysis and profit analysis; and
(i) Strategic Planning: consisting of the corgtive database, economic analysis tools,
technological forecasting, new product evaluatiaocguisition and mergers analysis,
competitor analysis and market analysis.

These managerial objectives were specified, derared extended from Turner
and Lucas’s (1985) research by Weill (1992) and eam be referred to as: (i)
Transactional IT, (ii) Strategic IT, and (iii) Imimational IT. The managerial objectives
or dimensions created form the basis and focustefest for the present research. Note
that in the evolution of research, the nomenclatim@nged, with the operational part
becoming Transactional IT, managerial control Infational IT and strategic planning
IT Strategy. From this point on, the terminologgdsvill be the latter, presented here.

These dimensions were completed in the researbhirahi and Lederer (1998),
where strategic dimension changes the organizatiggroducts or the way the
organization competes by providing benefits suchamspetitive advantage, alignment,
and customer relations; Informational IT provideformation and communication
infrastructure for the organization, with benefits terms of access, quality and
flexibility of information and, according to the taors, Transactional IT supports
operations management and helps cut costs, begefithe efficiency of
communications, systems development and business.

A fourth dimension, IT infrastructure, was incladiater, and has been studied
by several authors (Broadbent and Weill, 1997; Bbeamt, Weill, and Neo, 1999;
Broadbent, Weill, and ST Clair, 1999; Weill, Subeamand Broadbent, 2002). Initial
research defines IT infrastructure by the IT congmis, the human part, the shared IT
services. It includes, furthermore, the way eniegsr connect, share and structure
information and the deployment of IT by the compalyepresents the basis for the
ITPM that is shared throughout the enterprise & ftrm of reliable services, and is
usually coordinated by the IT group which inclutiesshnical and managerial expertise.

Following the identification of the origins of dadimension, IT investments are
presented as an IT portfolio with four dimensiong/e{ll and Broadbent,
1998). According to Weill and Broadbent (1998); lalad Weill (2004), and Weill and
Aral (2006) the dimensions and their items candfendd, characterized, and composed
as described below.

IT infrastructure is the basis of the portfolionse it is the basis for the IT
capabilities that, in turn, include the technicadamanagerial expertise required to
provide a reliable service. Investments are shavid IT services used by several
applications: servers, networks, laptops and custatatabase. They provide benefits
such as business integration, business flexikalitgt business agility, reducing the cost
of IT in the business units and reducing the coktlTo over time and with
standardization.
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Within the IT portfolio, the next level is transextal IT; it processes and automates
the repetitive and basic transactions of enterprifbe goal is to cut costs by
substituting labor with capital, or work with largeolumes of transactions with greater
speed and at a lower unit cost, or increase prodlyctTransactional systems are built
and dependent on a reliable capacity of the infnagire.

At the top of the IT portfolio there are the usédToinvestments for strategic and
informational processes which rely on and are stpdadby the IT infrastructure and
transactional processes. Usually these two shoeldhkaccordance with the needs of
companies before investments are made in straéegiinformational IT processes.

The other IT portfolio level is informational, wdii provides information for the
management and control of the company. Typicatlgupports management control,
decision making, planning, communication and actogninvestments in this
dimension provide information for purposes sucla@sounting, reporting, compliance
and analysis. It provides benefits such as incceasatrols, better intelligence, better
integration, better quality of information and infeation cycle time within the smaller
company.

Finally, on the same level as informational IT,rthés strategic IT, in which the
objectives are slightly different from other paofsthe portfolio. Such investments are
made in order to gain competitive advantage or,emgenerally, to position the
company in the market by increasing sales or maskare. The deployment of the
Automate Teller Machine (ATM) was a case of sudtgsstrategic use of IT in the
1980s. Citibank, a pioneer in the large-scale dsATdvs in New York, changed the
banks forever. For Citibank, this strategy wadliarit. The impact on the market forced
other banks to respond quickly and begin to buildAnetworks at a high cost.

Figure 1 shows the hierarchically structured mduétill and Broadbent, 1998;

Aral and Weill, 2004; Weill and Aral, 2006) withgnT investments divided as in a
portfolio, composed of the dimensions and theimge infrastructure, transactional,
informational and strategic, while the last pubdghpaper on the subject, in 2007, is
identified (Aral and Weill, 2007). This model wdsetreference for the exploration and
analysis of the ITPM dimensions in this researdbl& 1 provides a summary of all the
authors who have studied some of the manageriattgs or dimensions investigated
in this study.
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|« Cut costs
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' * Business integration
i« Business flexibility
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i ¢ Reduced IT costs
 Standardization '

Figure 1 — The Dimensions of IT Portfolio Managemen
Source: Weill and Broadbent, 1998; Aral and Weillp4; Weill and Aral, 2006.
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Table 1 — Research into the dimensions of ITPMur&a Elaborated by the authors
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3. RESEARCH METHOD

This qualitative and exploratory research is basedive different case studies. A
gualitative approach is most suitable since it sek describe the complexity of a
situation and provide an in-depth analysis of theeraction between the variables
(Richardson et al, 1999), which is the case withahalysis of the dimensions of ITPM
and the identification the items composing them.

Interviews were held with the chief IT executivesni the companies that had
recently begun to use or were already using theviiT€chnique in their information
technology investments. The IT managers alreadg Isawne degree of understanding
of the approach and were very interested in thgestuland the interaction between
universities and companies. The interviews, whidremaped and transcribed, lasted
one hour and thirty minutes on average and the eaomp were visited twice, on
average.

Some characteristics of the respondents were takenaccount, such as the
length of time working with information systems.etlhength of time at the current
company and knowledge of the dimensions of ITPMe Téspondents were found to
have acquired their knowledge of the dimensionBr&M in several ways: (i) courses
at the Massachusetts Institute of Technology (M., with an author of the model
being used, (ii) lectures held in Brazil, and (&¢cess to scientific and trade articles
written by those authors.

Another important feature of this research is tmahpanies are expected to have
a large annual IT budget, which, in the case ofaih@yzed companies, was more than
R$9 million (Brazilian currency) per year and alsave hundreds of users. Table 2
shows a summary of the information from each comigaector, IT investments and
ratings of importance of the company in the nati@tanario) and on the respondents
(position, length of time in IT / time working dte current company).

Case| Sector Respondents | T Classification
nvestments
_forecast for | ~ON€ of the largest
- Corporative IT groups in the State in
2008 to spend o
. . Manager of the : S terms of liquid assets.
Pilot | Various fifteen million
group (24 years / 8 - among the largest 120
reals on o .
months) Brazilian holding
technology. .
companies.
- Chief Information
Manager(CIM)
(25 years/ 1.5 -overR$ 9 - 100 largest groups in
Petro- years) million; Brazil.- 100 largest
1 chemical |~ Considered one | - IT budget publicly traded
Compan of the top 40 CIOs| between 0.6%| companies in Brazil - 25
Pany 1in the country. and 1% of largest companies in
- IT Infrastructure | revenue Southern Region
Supervisor(22
years / 1 year)
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- Managing
Director and IT
Director (25 years
/ 8 years) - area budget
2 Financial |- Considered one | between 2.1% -rir:é)tinvget:grr?sarrr\]izsstin
Services of top 40 CIOs in | and 3% of proac P
Brazil
the country. revenue.
- Specialist in IT at|
the company (26
years/ 4 months)
- 14% of the - 10 largest business
- Planning Director investments | groups in the country - 10
3| Steel and IT from 2008 to | largest publicly traded
Management (9 | 2010 will be | companies in the country.
years / 6 years) designated for | - 10 largest organizations
IT in the Southern Region
-CIO (25 years / 7
years) - largest car
- Considered one g :
of the top 40 CIOs| | budget of manufacturers in the
) 1.1% to 1.5% | world and among the 10
: in the country. S
4 | Automotive . of the largest companies in the
- IT Coordinator
: company country .- most
Project . o .
revenue. innovative in IT in the
Management countr
Office(PMO) (15 y
years / 3.5 years)

Table 2 — Summary of the company and respondeornation.
Source: Valor Econdmico, 2008; Revista Exame, 2@anputerworld, 2008.

The theoretical research in the previous step wad as the basis of the case study
protocol, which is designed to guide the researahm collecting data for a case study
(Yin, 2005). In a case study, the protocol playsnaportant role in ensuring reliability,
since it provides information so that the reseamshen repeated under the same
conditions, obtains the same results (Riege, 2008;2005). Thus, the protocol used in
the case study was developed taking into accoendithensions originally proposed by
Weill and Broadbent (1998), and subsequently stubtie Weill and Aral (2004), and
Weill and Aral (2006).

When analyzing the responses, content analysis wsasl, which consists of
discovering the core meanings within the commurooaivhose presence or frequency
of appearance may have some meaning for the chugentive of analysis (Bardin,
1977). Categories were determined based on thesYucore meanings, which were
separated into three categories: final (four dinmrs, intermediate (items in each
dimension) and initial (definitions and exampleshich are presented in each case
separately. The main objectives of the analysiewgrto validate each dimension with
its respective items, (ii) to explore their definits and contextualize the examples, and
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(iii) to find new dimensions or items. Some exaespbf the categories found in each of
the case studies are presented.

A pilot case study was prepared (presented ini@edf) with the purpose of
enhancing the external and internal validity of sedy (YIN, 2005). After which, the
other four case studies were made (section 5)cé@ikes were analyzed separately, then
compared and consolidated to determine the finalehaith the ITPM dimensions.

4. PILOT CASE STUDY

The Pilot Case Study was conducted in one ofalgebt business groups in the
State of Rio Grande do Sul, in which the CorpoidteManager of the group was
interviewed (Table 2). The company was taking stépsards using the ITPM
technique to help with IT investments. A persomdklview conducted with the IT
manager lasted approximately one hour and thirtyutes. In relation to the concepts of
ITPM he had attended a lecture, given by Peter Whihself, on the theme of IT
portfolio management. In addition the respondend h@ad some articles and the
fundamental book on IT portfolio by Weill and Brdmsmht (1998).

The dimensions and items illustrated in Figure ekemused as a reference and
starting point. The questions encompassed howesigondent defines each dimension,
if the items initially stipulated constitute pafteach dimension and if there is any other
that could be included.

Based on the content analysis, 51 initial categonvere identified (e.g.,
definition of IT infrastructure; Type of controlypes of investments in IT to cut costs;
Type of IT investments to gain competitive advar)ag@3 intermediate categories (e.g.,
Definition and importance of IT infrastructure; Bat information, Integration of
information, Increased sales) and the four findgaries (infrastructure, transactional,
informational and strategic).

From this categorization, the definitions and epha® of each of the dimensions
were established, as shown below. The company timegdgs in infrastructure are
intended to support the flow of information andlude related services. Examples are:
servers, computers, printers, laptops, and thé ataf technical teams to support the
systems. The transactional dimension includes tmasts that facilitate the existence
of the relationship of the company as a whole dedparts involved, examples being:
systems responsible for day-to-day business and ettehange of data between
users. The informational dimension includes investts in systems and management
practices that allow data to be transformed intformation and help in decision
making, Bl (Business Intelligence) for example. Atheé strategic dimension includes
all investments that are aligned with the genenaioprofit.

All the items were confirmed by the respondenthvéiome modifications. The
first item is the relocation of “integrating infoation,” which originally belonged to the
informational dimension, to the transactional disien. This is supported by the
following transcript of the interviewee’s answethé information is grouped at the
transactional level and arrives at the informatideael already grouped [...] it's a
transactional function [...] Today, | can’t see thiormation not being integrated at the
transactional level”. Another suggested modificatizas the inclusion of an item within
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the strategic dimension. The new item would be fwaional”’, where companies are
also investing in IT technology in order to stand and motivate their professionals. It
also makes the company more attractive to futudepsionals, which affects the
organization strategically. According to the resgpemt: “A company that invests in
technology, by providing opportunities, trainingueses and which is modern in
comparison to its competitors, has a strategic ricge.”

The pilot case study, which made it possible ticda#e the case study protocol,
led to the revision of some questions and somegdsawere made: relocation of some
guestions; changes to the text of some questiofactlitate better understanding and
the elimination of some questions. Additionallyjsthinitial study provided the first
issues that will later be compared and consolidaféd other cases examined below.

5. DATA ANALYSIS

This section presents the analysis of the foue cstsidies included in this
research. The cases are analyzed separately, ghahen definitions of all the
dimensions and their items, both in accordance thighconcepts and model presented
in section 2. The dimensions and items illustratethe initial model (Figure 1) were
used as a reference and starting point for analyst exploration. The questions
encompassed how the respondent defines each doneh#ie items initially stipulated
constitute part of each dimension and if therenig@ther that could be included.

5.1 CASE 1

The first case study was conducted in a largeopkeémical company, from
which the Chief Information Manager (CIM) and - Iiffrastructure Supervisor were
interviewed (Table 2). The former attended a coatddIT, given by one of the authors
of the dimensions of ITPM, where he obtained actes$ise basic concepts about ITPM
and its dimensions, which motivated him to applg tachnique in the company, and
relay information on the subject to other membdr&is team. Four interviews were
held (one with the CIM, one with the IT Infrastruat Supervisor and two with both),
each of which an hour and a half, on average.

Content analysis of interview transcripts led e identification of 62 initial
categories (for example, The individual in char§ewestments in infrastructure is not
from outside of IT; The informational level grougata from the transactional level and
generates information; Cut costs is reducing coSwftware to assist in product
innovation), 26 intermediate categories (for exan@ain agility; Gain more and better
quality information; Data integration; Gain compegness) and the four final
categories (infrastructure, transactional, infoioral and strategic).

Based on this categorization, the definitions a@ax@mples of each of the
dimensions were established, as shown below. Tin@structure investments are made
at the base of the company and provide supporttherodimensions. Generally,
investments in infrastructure services are greatean those in the assets
themselves. According to respondents, the exangieshardware, servers, desktops,
notebooks, printers, basic software (operatingesyst control software and network
administration), database, routers, cabling, pmrgdand the costs of link. The
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transactional dimension refers to spending on systesed in everyday business,
applications that sustain the business transagtidnsustains the common daily

processes of the company, examples are the ineelgsgistems (especially ERP) project
software, and communication, purchasing systems.iiformational dimension refers

to all the investment in IT made at the managenheydr to generate information to

assist in decision making, e.g., Bl, expert systansditing systems, and short and long
term planning systems. The strategic dimensionrsefe investments intended to

provide the company with greater competitiveneastasnability, market position and

different partnerships. In addition, they are ak tinvestments that assist in strategic
planning, which are aligned with overall organiaafl strategy and geared more
towards the market. The respondent cited as examgiiethis dimension: the pier

management system, e-procurement and foreign syslems.

Some modifications were found by analyzing thenview data provided by the
respondents. Content analysis revealed a chanteeifil infrastructure dimension in
this case, where the item “business flexibilitydrr the original model was changed to
“business agility”. Agility is achieved when IT drlas the use of technological
resources in different ways, for example, the ddbedatabase with easy and complete
access. This change, according to respondentsleigant because agility is to respond
to market changes flexibly and more quickly, thusnicorporates proposed initial
definition. Furthermore, in this dimension, thep@sdents pointed out that the items
“reducing IT costs” and “reducing marginal cosboiness unit's IT” could be unified.

We identified some changes in the transactionaledsion. The first is the
change in the item “cut costs”, which should beatied as “reducing costs”, since
according to the respondents: “There are the batscand the good costs [...] cost
cutting involves removing what is not achieved fhere are costs that are necessary for
us to do things faster.”

Therefore, all IT investments help “reduce costptimarily through the
reduction or improvement of the labor force. Theosel change is the inclusion of the
item “optimizing process”, which according to th&€OOmeans “more than lower costs,
it implies more quality and more control.”

According to respondents, the last modificationthie insertion of the item
“integrating data” because it is a function of sactional dimension to integrate data,
which is then processed the at the informationllevéecome information to be used in
decision making. An example of this integratiothis use of secondary systems such as
weight data collection systems that feed the ERK¢hy in turn, provide information to
executive information systems that enable accesgdomation for business areas using
a single central repository.

In the informational dimension, it was noted ttia¢ item “better information”
found in the original model merged with the itermfiroved quality.” Thus, the first
was replaced by “obtaining more information” be@atlse use of management models
such as the Bl provides a greater quantity of yagitessed information to users, for
example.

Finally, we identified two changes in the stratedimension. Firstly, the item
“increased sales” as originally proposed, was waofiomed by the respondents, as this
IS not a company’'s strategy and, but, a primaryedbje. Secondly, the items
“‘competitive advantage” and “competitive necessityere replaced by “obtaining
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competitiveness” because, according to respondéntghe strategic dimension, rather
than using the words competitive advantage andsséyge it is better to use obtain
competitiveness because it encompasses the twasamdre objective and easier to
understand.”

5.2 CASE 2

The second company to be assessed was from thecifah services sector,
where we interviewed the IT and managing directad ¢ghe company IT specialist
(Table 2). ITPM was being used in the company whHdsdepartment is structured in
accordance with its four dimensions, to aid thessifecation of expenditures and
investments in IT. Two interviews were held (onéhwthe IT expert and one with both
interviewees) which each lasted about an hour aifd h

Content analysis of the transcripts from the witaws showed 55 initial
categories (e.g. Videoconferencing helps reducéscamta from transactional IT to
informational IT; Speed and accuracy in decisiorkimg Online tool for order
management), 25 intermediate categories (Defintioth examples of IT infrastructure;
Process optimization; Reducing the information eydDelivering renewed services)
and four final categories (infrastructure, trangacl, informational and strategic).

Based on this categorization, the definitions a@ax@mples of each of the
dimensions were established, as shown below. Thastnucture is the technological
basis that will be used by other systems and otfiBM dimensions within the
organization e.g., equipment (network componemtsjess, desktops, laptops), systems
(communication, electronic mail, operational, aaddtank, antivirus, storage) and
services (help desk, support, telephony and datks)liThe investments in the
transactional dimension are related to the acduisivf software and systems to meet
the daily transactions of the company, which ineludccording to the interviewees:
integrated ERP systems, management systems andsp@&tiéc areas of business such
as payroll credit system, which handles all ustrmation to release credit.

The informational dimension includes those systdimst use a structured
database provided by the transactional level ireotd analyze and interpret data, so
speeding up decision-making, and also helping niegteer decisions.Examples from
the informational dimension are: purchases of saféwaccess to Bl cubes, consulting
for improving the intelligence service, Bl softwanstallation, customization, software
maintenance contract or any other service assdcvaté the Bl. And, according to the
respondents, investments in the strategic dimensfare intended to increase
competitiveness, sales capacity or market shar,aa@ associated with innovation,
interaction and activities that provide differetg@ value to the organization [...] they
are all IT investments related to strategic obyadi within the firm’'s strategic
planning.”

All items were confirmed by the respondent, andmalification was found to
any of the items in any dimension. However, it @th noting that the whole IT area is
divided according to the four dimensions of ITPMfrastructure, transactional (called
solutions), informational (called information maeagent) and strategic
(called strategic and executive). Investments asd af Bl were prevalent in the
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company, especially in the informational dimensiamsl is in line with other banks
such as Unibanco, Banco do Brasil, Bradesco, aratmgs (CIO, 2008).

5.3 CASE 3

The third case study was conducted in a companlyirwihe steel industry,
where the manager of IT planning and managementimtas/iewed (Table 2). The
interviewee is familiar with ITPM as he attendedaaurse at MIT in 2008 and was in
the initial stages of applying the ITPM concepts$hi® management of IT investments in
the company. The interview lasted about two hours.

The content analysis of the transcripts from thterviews showed 43 initial
categories (Infrastructure is a prerequisite fandardization, IT investment reduces
transaction costs, Types of informational contrblstesource added to adding service),
23 intermediate categories (Integrating the businesreased productivity; Information
qguality; Market positioning) and four final categ® (infrastructure, transactional,
informational and strategic).

Based on this categorization, the definitions a@ax@mples of each of the
dimensions were established, as shown below. Tl@asiructure investments are
intended to support business applications, networitata processing centers,
communication systems, processing, storage and talsobasic software for the
company to operate safely, for example, antivirusgmms . The transactional
dimension includes investments in systems useduto the daily operations, for
example, accounts payable, receivable, inventongrol) warehouse, dispatch, billing,
and also are the transactions associated withgbetons and the process of producing
and selling. The informational dimension refers &b IT spending which helps
companies improve decision-making and that rel#ethe extraction and analysis of
data generated and collected from the transactisystems, which, according to the
respondents, include B, executive information eyst and CRM. Finally, the strategic
dimension includes investments that contributdneodompany’s strategic goals and are
strongly associated with how the company positits®df in the market and the changes
through which the company passes, in both the @ilaand operational areas.

All the dimensions and items were confirmed by tbgpondents. A new item was
included in the transactional dimension, “contrbboline data”, since, according to the
interviewee: “control of online data is a concerh tbe transactional level, by
establishing a monitoring environment within thengany’s operations through the use
of rules, consistency checks, fail-safe and fratmbpprocesses, which can be provided
by systems such as ERP.”

5.4 CASE 4

The fourth and final case study was conducted iadomotive company, where we
interviewed the CIO and IT Project Management Cmatdr were interviewed. Both
respondents were familiar with the topic and cotsegplating to ITPM technique. The
company was using the ITPM dimensions to assisteamnology investments. The
interview lasted approximately two hours and onehef respondents, participating by
teleconference, was not present during the fullzecgation.
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Content analysis of the transcripts from the inemg showed 40 initial categories
(Investments in IT infrastructure to reduce IT sost business units; Investments
transactional IT reduces costs; Information datapdefinition of investments for
strategic purposes), 24 intermediate categoriessifigaes standardization; Optimize
processes, Information integration; Product inniovat and four final categories
(infrastructure, transactional, informational at@tggic).

Based on this categorization, the definitions axaheples of each of the dimensions
were established, as shown below. The IT infratitrecconsists of all IT equipment,
hardware, software, cabling, networking, telecond aecurity. The transactional
dimension includes investments designed to cusdoghe organization and are related
to the consolidation of infrastructure, since trag interrelated, as, for example, in
integrated system like ERP. The informational disien consists of IT investments
related to the analysis, collaboration, improvedhodologies and communication tools
to create a more collaborative environment. Acaagdo the interviewees, examples of
this dimension are CRM, tracking tools for projdetvelopment, investment monitoring
and reporting for planning and corrective actidfially, the strategic dimension is
related to the investments made by the companyderdo achieve organizational goals
such as, for example, the new systems used by uti®rized dealers that create a
differential in sales.

All the dimensions and items were confirmed by tispondent. One aspect that
emerged from the analysis was the emphasis givémetsecurity issue as an important
element of infrastructure. Moreover, it was stredsg®t investments in the transaction
dimension should only be made once the infrastractbas been consolidated,
corroborating the statement by Weill and Broadb@#98) on this issue. Another
outstanding point is the nomenclature used withexdompany, where ITPM is referred
to as TISI (Transactional, Infrastructure, Strateggid Informational).

6. FINAL REMARKS

The research objective of this study was to exphord validate the dimensions
of ITPM in Brazilian companies based on models fidfeill and Broadbent (1998);
Aral and Weill (2004), and Weill and Aral (2006 hd four dimensions (infrastructure,
transactional, informational and strategic) werplesed and validated in the five case
studies carried out in large Brazilian companiethwhe CIOs, who had knowledge of
the subject, providing the following final consid@ons regarding each one.

In the infrastructure dimension, the item “flexity?, according to the analyzed
cases, should be incorporated in “agility”, sincmeans flexibility with speed, which is
consistent with the study from Mazutti, Macada &mekers (2005) which found that the
same definition of agility. The “Business standaation” through infrastructure,
according to the analyzed cases should be treaelutly, because the provision of
uniform equipment and systems in the company auviegossibility of differences in
performance across the organization. However, sidhexecutives do not agree with
this statement, because they consider the factthtigatiecision to standardize might
affect the agility of the infrastructure. In cordtrdo the suggestion made in one of the
cases of the case studies, the items “Reducings$istand “Reducing marginal cost of
business unit’s IT” should not be considered asgleitem. They are distinct elements
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of the dimension, because there are investmenis imfrastructure that only benefit a
single business unit and others that benefit tmepamy as a whole, which is consistent
with Weill and Broadbent (1998).

In transactional dimension, according to the cas@snined in this study, two more
items should be added “Optimizing process" andefrdating data". The former has
been incorporated into the final model, since iswdentified that the transactional
systems provide quality, operations control (id&ediin one case and included in this
item), differentiation and speed to the procesghs. latter was included because it
found that the transactional systems help to iategdata that is transferred to the
informational level. The inclusion of the item "omMmation integration”, mentioned in
one case, was not corroborated in other casesthleuttem was included in “data
integration” because a relationship was identibetiveen the transactional systems and
data production. This finding is consistent withudan (2004), who states that the
transactional ERP systems integrate all data aodepses within an organization. The
items “increasing productivity” and “reducing cdst®und in the original model, were
highlighted by CIOs in this company survey, asi@st important in the transactional
dimension. This finding is in agreement with seletadies in the literature showing
the concern of the researchers with IT investmeaitsing to increase productivity
(Mahmoodand Mann, 2000; Torkzadeh, Koufterosandl,2fl05) and reduce costs
(Argyres, 1999; Dewettand Jones, 2001). Within toenpanies analyzed here, the
systems used in this dimension are considered tpgrsystems for the daily processes
of the organization, ERP being the most populatesys

In the informational dimension the items “Improveglality” and “better
information”, found in the original model, were ciered very similar by the
interviewees. The former one was maintained, witile latter was changed to
“Obtaining more information” because informations®ms provide more and better
information. According to the CIOs of analyzed c@mies, Business Intelligence is the
most widely used practice in this dimension. Thiermation systems provide greater
control of information due to the monitoring of ass, higher quality of information
with fewer errors and integration of the data ordging from the transactional
systems. Bl transforms data into information, pdowy controlled access to those
involved in tem decision-making process and so rdauting to the Dbusiness
intelligence (Tafnerand Bernhardt, 2007).

The research revealed that for the IT managersstthgegic dimension is the most
difficult to define due to its complexity and ladk definition on their part of what is
strategic in the organization. The study from LuinaMacada and Becker (2003),
pointed out the difficulty of experienced by exeees in managing and using IT in
business strategy, which is considered a critisalie. This difficulty can be seen to
have persisted over the years and requires degaty sf the problem IT executives
have defining what is a strategic IT investment fbeir organization. The item
“motivational” suggested in one case, though it wamntioned that, for example, the
changing and acquiring new technologies motivategpleyees because of the
opportunity to work remotely (Mamaghani, 2006), wast confirmed in the other
cases. However, while motivating the employees masfound to be one of the main
strategic objectives of IT investments, it can tagesl that in some cases the acquisition
of new IT is seen as the motivation behind and equence of IT investments.
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The items “competitive advantage” and “competithecessity”, from the original
model, should be merged so as to form a new anglesitem called “obtaining
competitiveness”. The literature distinguishes ¢heso items: competitive advantage
can be defined as the implementation of a stratbgy adds value, when no other
competitor is simultaneously implementing the sastrategy or another strategy that
produces equivalent benefits for the company aeditharket (Carneiro, Cavalcantiand
Silva 1999), whereas competitive necessity is thlegation of companies to have some
activities and practices that their competitorseadty have (Guelbert, 2004). Both
definitions share the recognition that the competipressures or competitiveness lead
companies to be more cost efficient, more stabte leiter able to respond to market
dynamics (Feldens, 2005). It is noteworthy that ileen “sales increases” was not
suggested as a item of the strategic dimensionngy ammpany, though the authors
decided to keep it, since the majority of respomsidrelieve that IT investments can
help in this activity, for example, new online tedbr managing orders can result in
higher revenues. Furthermore, the literature oncdéfifirms the indicator Return on
Sales (ROS) as a measure of the financial impacsti@tegic investments in IT
(Gunasekaranand Ngai, 2003). Finally, based onirtftemation gathered and these
considerations, the final model with the four ITRIvhensions of and related items was
determined (Figure 2).

The following limitations to the research were ittieed (i) the use of case studies
does not allow the results obtained from the reted@o be generalized, though it
facilitates the exploration and deepening of thentd which was the aim of this
research, and (ii) the inability to use the comparfrom the same industry for the
analysis, which was due to the scarcity of commafaeniliar with the capacity of the
ITPM technique to help IT investments, though tfaistor allowed the researcher to
examine the dimensions in different economic sector

This research contributes towards both academic larginess knowledge. The
dimensions of ITPM were explored, defined and mediby Brazilian CIOs who are
familiar with the subject and use it in their orgations. Moreover, some commercial
research point to ITPM as a technique to assistsGtOplanning their investments
(Symons et al, 2005). In addition, ITPM is consetkpne of the assessment categories
for diagnosing the innovation of IT use prepared IbfprmationWeek magazine in
Brazil (2008), which illustrates the importancetbé technique and its current use in
business. Research that helps managers to bettrstiand and structure their IT
investments is important.

Some suggestions for future research include (ldging tools for analyzing the
dimensions of ITPM quantitatively and measuring ¢berelation between the items in
each dimension, and (ii) based on the resultsisfrésearch, structuring the IT portfolio
of different companies based on their investmegbaets and building a database to
assist in benchmarking Brazilian companies in i@ato the percentage invested in
each of the ITPM dimensions.
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Figure 2 — Final model of the Dimensions of theM&nagement Portfolio
Source: Elaborated by the authors

REFERENCES

ARAL, S. e WEILL, P. IT Assets, Organizational Chpidies and Firm Performance:
Asset and Capability Specific Complementaritiesnt€e for IS Research. Technical
Research Report, 2004.

ARAL, S. e WEILL, P. IT Assets, Organizational Chjiéies, and Firm Performance:
How Resource Allocations and Organizational Differes Explain Performance
Variation. Organization Science, v. 18, n° 5, 870, 2007.

Vol.8, No.2, 2011, .847-366



364 Doilci, P. C., Magada, A. C. G.

ARGYRES, N. S. The impact of information technology coordination: evidence
from the B-2 “stealth” bomber. Organization Scigncel0, n° 2, p. 162-180, 1999.

BARDIN, L. Andlise de Conteudo. Lisboa: Edigbes Y977.

BROADBENT, M e WEILL, P. Management by maxim: Howsness and IT
managers can create IT infrastructures. Sloan Managt Review, v. 38, n°. 3, p. 77-
92, 1997.

BROADBENT, M., WEILL, P e NEO, B. S. Strategic cert and patterns of
infrastructure capability. Journal of Strategicamhation Systems, v. 8, n°.2, p. 157-
187, 1999.

BROADBENT, M., WEILL, P. e ST CLAIR, D. The implit@ns of information
technology infrastructure for business processsigde MIS Quarterly, v. 23, n°.2, p.
159-182, 1999.

BURKE, J. C. e SHAW, M. J., "IT Portfolio Managenmte Case Study" (2008).
AMCIS 2008 Proceeding3aper 183. Disponivel em
http://aisel.aisnet.org/amcis2008/1&esso em 26 outubro. 2009.

CARNEIRO, J. M. T.;CAVALCANTI, M. A. F. D. e SILVAJ. F. Os Determinantes da
Sustentabilidade da Vantagem Competitiva na Vis@soRrce-Based. In: Encontro
Nacional dos Programas de PoOs-Graduacdo em Adrmagast Resumo dos trabalhos.
Foz do Iguagu: ENANPAD, 1999

CHO, W. "IT Portfolio Selectionand IT Synergy" (Z)0 AMCIS 2009 Doctoral
ConsortiumPaperl. Disponivel enfttp:/aisel.aisnet.org/amcis2009_dc/Acessoem
20 outubro 2009.

CHO, W. e SHAW, M. J., "Balancing the Strategic Makhnd the Operational Value in
IT Portfolio Selection™ (2009).AMCIS 2009 ProceegkiPaper 183. Disponivem em
http://aisel.aisnet.org/amcis2009/1&&esso em 20 outubro 2009.

ClO. Relatorio setorial Mercado financeiro: o futulos bancos, 2008.

COMPUTERWORLD 2008. Disponivel em:
http://computerworld.uol.com.br/especiais/itlea@0@3/. Acessoem 05 jan. 2009.

DEWETT, T. e JONES, G. The role of information teclogy in the organization: a
review, model, and assessment. Journalof Manageme2it, p. 313—-346, 2001.

FELDENS, L. F. Impacto da tecnologia da informag@s variaveis estratégicas
organizacionais na gestao da cadeia de suprimet@05. 104 f. Dissertacdo (Mestrado
em Administracdo) — Programa de PoOs-Graduacdo emimgiracdo, Escola de
Administracéo, Universidade Federal do Rio Grarml&udl, Porto Alegre, 2005.

GLIEDMAN, C. The Many Faces of IT Portfolio Managem. Research Digest, v. 5,
n°. 3, p. 1-10, 2002.

GLIEDMAN, C. LEAVER, S. e SEDOV, V. Visualizing Th& Portfolio With The
Forrester Technology Investment Matrix. Forrestedaech. May, p. 1-10, 2010.

GUELBERT, M. Estruturagéo de um sistema de gestdmahutencdo em uma empresa
do segmento automotivo. 2004. 143 f. Dissertacdes{Mdo Profissionalizante em
Engenharia) — Escola de Engenharia, UniversidaderBkedo Rio Grande do Sul, Porto
Alegre, 2004.

R. Gest. Tecn. Sist. INSISTEM Journal of Information Systems and Technolgnagement, Brazil



365
The Dimensions of IT Portfolio Management (ITPM): Analysis Involving IT Managers in Brazilian
Companies

GUNASEKARAN, A. e NGAI, E. Information systems ingply chain integration and
management.European Journal of Operational Researth9, p. 269-95, 2003.

GUNASEKARAN, A.; NGAI, E. W. T. e McGAUGHEY, R. E.Information
technology and systems justification: A review fesearch and applications. European
Journal of Operational Research, v. 173, p. 957-2836.

KARHADE, P. P.; SHAW, M. e SUBRAMANYAM, R. Evaluaih of Decision Rules
Used for IT Portfolio Management: An Inductive Appch (2009). AMCIS 2009
Proceeding®aper 154. Disponivel ehitp://aisel.aisnet.org/amcis2009/13¢esso em
22 outubro 20009.

KOTLER, P. e ARMSTRONG, G. Principios de Marketifjo de Janeiro: Prentice-
Hall do Brasil, 1993.

KUMAR, R., AJJAN, H. e NIU, Y. Information technaly Portfolio Management:
literature review, framework, and research issllefrmationResource Management
Journal, v. 21, n° 3, p. 64-87, 2008.

LAUDON, K. C. Sistemas de Informacdes gerenciaigniaistrando a empresa digital.
Sao Paulo: Prentice Hall, 2004.

LUNARDI, G. L.; MACADA, A. C. G. e BECKER, J. L. Ahhamento estratégico de
tecnologia de informagao (TI): um estudo cross-tqurenvolvendo o0s bancos
brasileiros, norteamericanos, argentinos, uruguaidsilenos. In: Encontro Nacional de
Engenharia de Producdo. Resumos dos trabalhosP@too ENEGEP 2003.

MAHMOOD, M. e MANN, G. Special issue: impacts offormation technology
investments on organizational performance. JoumwfalManagement Information
Systems, v. 16, n°.4, p. 3-10, 2000.

MAMAGHANI, F. Impact of Information Technology omé Workforce of the Future:
An Analysis. International Journal of Managemen®3, n°.4, p. 845-850, 2006.

McFARLAN, W. F. Portfolio approach to informatiorystiems. Harvard Business
Review, v. 59, n°. 5, p. 142-150, 1981.

MAIZLISH, B. e HANDLER, R. ITPortfélio Managementé&p-by-Step: Unlocking the
Business Value of IT. John Wiley & Sons, Inc., Nésvsey, 2005.

MARKOWITZ, H. Portfélio Selection. The Journal ofnance, v. 7, n°.1, p. 77-91,
1952.

MAZUTTI, C.; MACADA, A.C.G.; RIOS, L.R. O Impacto@ERP na Gestao da Cadeia
de Suprimentos: Estudo de Caso em Empresas do déeBrasileiro. In: VIII Simpadsio
de Administracdo da Producdo, Logistica e Operagfiggnacionais, Sao Paulo.
SIMPOI, 2005.

MIRANI, R. e LEDERER, A. L. An instrument for ass@sy the organizational benefits
of IS projects. Decision Sciences, v. 29, n°. 8(8-838, 1998.

PETERS, R. J. e VERHOEF, C. Quantifying the vyieldl rsk-bearing IT-
portfolios.Science of Computer Programming, v.[.117-56, 2008.

REVISTA EXAME. Melhores e Maiores: as 500 maiorespeesas do Brasil. Editora
Abril, 2008.

Vol.8, No.2, 2011, .847-366



366 Doilci, P. C., Macada, A. C. G.

RICHARDSON, R. J.; PERES, J. A. S.; WARDELEY, JVC.CORREIA, L. M,;
PERES, M. H. M. Pesquisa Social - Métodos e Téenigaed. Sao Paulo: Atlas, 1999.

RIEGE, A. M. Validity and reliability tests in castudy research: a literature review
with “hands-on” applications for each research ph&3ualitative Market Research, v.
6, n°.2, p. 78-86, 2003.

RUBINSTEIN, M. Markowitz’s “Portfolio Selection”: Arifty-Year Retrospective. The
Journal of Finance. v. 57, n°. 2, p. 1041-1045,2200

SCHNIEDERJANS, M.J.; HAMAKER, J.L. e SCHNIEDERJANS&,M. Information
Technology Investment: Decision-Making Methodologyorld Scientific Publishing
Co. Singapure, 2004.

SYMONS, C.; ORLOV, L. M.; BRIGHT, S. e BROWN, B. @mizing the IT portfolio
for maximum business value.Best Practices. FomRetearch. September, p. 1-17,
2005.

TAFNER, S. L. e BERNHARDT, A. Business IntelligenEerramenta de aquisicéo de
informacdo e conhecimento como diferencial comipetino processo decisério.
Revista de divulgacao técnico-cientifica do ICPG3,w°. 10, p. 107-115, 2007.

THOMAS J. B. e McDANIEL R. R. Jr. Interpreting Stegic Issues: Effects of Strategy
and the Information-Processing Structure of Top Mpment Teams. Academy of
Management Journal, v. 33, n°.3, p. 286-306, 1990.

TORKZADEH, G.; KOUFTEROS, X. e DOLL, W. J. Confirtway factor analysis and
factorial invariance of the impact of informati@cthnology instrument.Omega, v. 33, p.
107-118, 2005.

TURNER, J. e LUCAS, H. C. Developing strategic mf@tion Systems.In W.
Guth.Handbook of Business Strategy. Boston, Wargamham e Lamont, 1985.

VALOR ECONOMICO.Valor grandes grupos: 200 maiordso 7, n® 7, Dezembro,
2008.

WEILL, P. The relationship between investment iformation technology and firm
performance: a study of the valve manufacturingasetnformation Systems Research,
v. 3, n°. 4, p. 307-333, 1992.

WEILL, P. e ARAL, S. Generating Premium Returns Your IT Investments.MIT
Sloan Management Review, v. 47, n°.2, p. 38-486200

WEILL, P. e BROADBENT, M. Leveraging the New Inftagcture: How Market
Leaders Capitalize on Information Technology. Helhusiness School Press, Boston,
1998.

WEILL, P. e OLSON, M. H. Managing Investment Indnhation Technology: Mini
Case Examples And Implications. MIS Quarterly, ¥, 4°.1, p. 3-17, 1989.

WEILL, P. SUBRAMANI, M. e BROADBENT, M. Building ITinfrastructure for
strategic agility. MIT Sloan Management Review44, n°. 1, p. 56-65, 2002.

YIN, R. K. Estudo de caso - planejamento e méto8d&d. Porto Alegre: Bookman,
2005.

ZHENG, G. A Visual Exploration Approach to Projgbrtfolio Management. Doctor
Consortium. (2007). AMCIS 2007 Proceedings.

R. Gest. Tecn. Sist. INSISTEM Journal of Information Systems and Technolgnagement, Brazil



