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ABSTRACT

Highlights: Most companies have issues with large volumes of data, lack of information,
knowledge, and insufficient reporting. Business Intelligence (BI) allows companies to find
patterns and connections between apparently independent and disconnected pieces of
data. Evaluating success or effectiveness of information systems is crucial for investment
in these technologies. Despite advancements made by evaluation studies, there is still a
gap in regard to Bl-oriented evaluation models.

Objective: Propose and apply a model for Bl evaluation in telecommunication companies
through IT evaluation attributes.

Design/Methodology/Approach: In order to develop the research, an alignment bet-
ween literature review and field research was made. Multiple case studies of qualitative
approach were used as method, using semi-structured interviews as data collection tech-
niques. These were conducted with IT managers and system users.

Results: Despite the main advantages, Bl’s disadvantages and aspects for obtaining suc-
cess were identified in literature and are aligned with the field research. It was found that
motivations and pressures for Bl implementation are principally related to the alignment
of the organization’s strategic planning to Bl’s benefits.

Investigation’s limitations: Not all hardware attributes can be applied to software evalua-
tion processes, similar to how some are not appropriate to the service sector. Thus, this
work’s proposition focuses on software evaluation attributes.

Practical implications: From a management perspective, this article contributes with the
proposition of a new set of key attributes to the evaluation of Bl after its implementation
in companies which are not necessarily in the telecommunications sector.
Originality/Value: Despite the adoption and growth of Bl, there is a gap to be filled regar-
ding models for the technology evaluation. This type of model is crucial for understanding
why a tool with a number of advantages is still affected by implementation difficulties and
use in the telecommunications sector. Therefore, this work provides a set of evaluation
attributes supported by literature which can subsidize the development of new evaluative
studies that are not restricted to IT.
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1. INTRODUCTION

Most companies have issues with large volumes of data,
lack of information, knowledge, and insufficient reporting
(Farrokhi, 2012; Gandomi et Haider, 2014; Alpar et al.,
2015). Meanwhile, executives prefer to work with singular
and integrated information instead of a larger number of re-
ports originating from different information systems (Ferrei-
ra et Kuniyoshi, 2015). In the case of small and medium bu-
sinesses, the businessperson or executive needs to know the
impact adequate information management can have on the
organization’s performance. (Sanchez Limén et De la Garza
Cardenas, 2018). This allows competition in better condi-
tions through enabling cost reduction, quality improvement,
shorter deadlines, product diversification, and better post-
-sales service (Leal Morantes et al., 2018).

In this context, Business Intelligence (BI) appears as a tool
of integration, transformation, interpretation, and viewing
of this data (Duan et Xu, 2012; Chen et al., 2012). Bl allows
companies to find patterns and connections between appa-
rently independent and disconnected pieces of data. This al-
lows for there to be new answers to the organization’s needs
and the creation of fundamental information to decision-
-making (Kowalczyk et al., 2013; Chaudhuri et al., 2011).

In order to decrease investment risks in information tech-
nology (IT) that relate to lack of alignment between the
technology and business strategies, it is necessary to have
an effective evaluation policy or a set of guidelines that
follow these investments (Lonngvist et Pirttimaki, 2006; Ri-
beiro, 2010). For Delone et McLean (2003). The evaluation
of success or effectiveness of information systems is funda-
mental to investing in these technologies.

Considering this, the main research question is: how to
evaluate Bl in companies of the telecommunications sector?
This central question leads to the following secondary ques-
tions: what are Bl’s advantages and disadvantages? What are
the pressures and motivations to the implementation of BI?

Despite the advancements already made with the studies
developed, there is still a gap regarding dedicated models,
specifically relating to the evaluation of Bl (Popovic et al.,
2014; Bole et al., 2015). Taking this into consideration, this
work’s general objective is to propose and apply a model for
Bl evaluation in telecommunication companies through IT
evaluation attributes. This contribution lies in filling this gap
by proposing a model to evaluate BI.

2. METHODOLOGY

The methodological stages of the research were struc-
tured and organized, aiming at reaching the answer to the
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main research question, which in turn was reached th-
rough obtaining answers to the secondary questions. The-
se were obtained through developing the actions indicated
in Figure 1:

Secondary questions Action

1) What are the advantages repor-
ted in literature as originating from
BI?

2) What are the disadvantages
reported in literature as originating
from BI?

Literature review

3) What are the pressures and
motivations to the implementation
of BI?

4) What are the advantages and
disadvantages of Bl perceived by
companies and what is the contrast
between the advantages indicated
in literature and the ones perceived
by companies?

Field research: data
collection and analysis
of results (open-ended

questions)

5) What are the pressures and
motivations for the implementation
of BI?

Field research: data
collection and analysis
of results (close-ended

questions)

6) What is the assessment of
managers and users regarding the
adoption of Bl in organizations?

Figure 1. Research secondary questions and actions conducted to
answer them.

In order to answer the main research question, articles
found in the bibliographic review and exploratory research
were used. They were organized into two groups: IT eva-
luation and BI evaluation. The first group was split into two
perspectives: the financial one and the most complex eva-
luation models. In the first one, contributions to building the
model were found, as it will be disclosed ahead. In the se-
cond, the contributions came from two studies from DelLone
et MclLean (1992; 2003)—which display a great number of
citations in the leading IT journals (11.654 and 9.654 cita-
tions on Google Scholar, respectively, by August 2018). The
majority of subattributes were extracted from them (23 out
of the 21 cited here were mentioned by them).

In the second group, Bl evaluation, another set of authors
was utilized. Among the ones consulted, the main ones were
selected after their publications had been read, their con-
tribution had been analyzed, and their relevance to the re-
search had been verified Figure 4). To organize the variables,
the method proposed by Ribeiro (2010) was utilized with
the goal of organizing the contributions to attributes and su-
battributes and the area of operation (IT or Bl). The answers
to the main question are indicated in Figures 9 and 10.
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Regarding the field research, the semi-structured ques-
tion script was utilized to answer the questions in Figure 1.
Likert’s scale was used as a scale for the answers to these
questions, from 1 to 5 associated to it for classification (1 =
very low; 2 = low; 3 = average; 4 = high; 5 = very high). In Fi-
gure 9 the interviewees’ scores and their sum are indicated
in the last column. Therefore, Bl’s evaluation by the respon-
dents is known through close-ended questions. In Figure 10
the analysis of Bl by its score frequency was preferred in or-
der to conclude whether it obtained a positive score (greater
number of “4” and “5” answers), an average score (greater
number of “3” answers) or if it needs to improve (greater
number of “1” and “2” answers).

After the questionnaire’s data collection, the subattri-
butes Complexity and Integration of the attribute System’s
Quality had their scales inverted because differently from
all the other subattributes, the greater weight given in the
answer, the more negatively the answer will affect Bl’s eva-
luation. In order to process the registered information, the
following criterion was adopted for answers of interviewees
from the same organization: the interviewees’ answers (sco-
res from 1 to 5) given to a single subattribute were subtrac-
ted one from the other. Results superior to |1| were consi-
dered divergent answers.

3. DEVELOPMENT AND RESULTS

The literature review and research results will be shown
in this item.

3.1. Literature review

The literature review was conducted in order for answers
to be obtained for the questions in Figure 1. The process
chosen for the literature review has as basis the article by de
Carvalho Pereira et al. (2017) (with a few steps being inde-
pendent from the model utilized by the authors). The bases
utilized for the research were articles indexed on the data-
bases Web of Science (ISI) and Scopus, resulting in an 85-ar-
ticle set. The next stage consisted of manual verification of
titles and summaries for the verification of adherence of the
articles selected to the theme. The starting point for the lite-
rature review is a sample with 57 articles that served as basis
for the model construction. The reason is that after filtering,
a few articles that had been excluded during the filtering
process were restored to the sample due to their adherence
to the theme. From that collection, some points were raised
for this review, such as the advantages shown in Figure 2.

Despite the fact that the adoption of Bl and its set of
techniques brings several advantages as previously stated,
there is risk both in adopting and in not adopting BI. In any
relevant investment a few points must be observed, such as:
possibility of early return and impact on competitiveness,
effects of the adoption on the organization’s internal pro-
cesses; opportunity cost of other investments, and the pos-
sibility that the tool will undermine another investment or
render it useless (Isaca, 2014). From the texts analyzed in
this research Figure 3 was constructed; it summarizes the
disadvantages of BI.

Description of advantage

References

(1) Transformation of raw data into key performance indicators,
critical information to decision-making

Farrokhi (2012)

(2) Standardization, normalization, security, and cleanliness for
the utilization of BI tools

Isaca (2013)

(3) Delivers information quickly and with quality
(4) Viewing of financial data from different perspectives

Chaudhuri et al. (2011); Kowalczyk et al. (2013); Affeldt et Silva
(2013); Schulz et al. (2015); Abell6 et al. (2015); IBM (2013);
Ramakrishnan et al. (2012); Marius et al. (2009)

(5) Allows companies to investigate and understand specific phe-
nomena in organizations, creating new products or processes
(6) Bl collaborative platform, new trend, known as Bl 2.0

Kumar et al. (2015); Nanavati et al. (2008); Kumar (2012); Mari-
nheiro et Bernardino (2015); Azvine et al. (2005); Isaca (2014);
Ramakrishnan et al. (2012)

(7) Reduction of risks, costs, and rework, besides increasing
productivity
(8) Integrated reports in real time

Carvalho et Sassi (2013); Alpar et al. (2015); Kubina et al. (2015)

(9) Better resource management

IBM (2013)

(10) Better understanding of the organization

Marius et al. (2009); Chen et al. (2012)

(11) Provider of valuable information for decision-making in real
time

Chen et al. (2012); Kowalczyk et al. (2013); Affeldt et Silva (2013);
Schulz et al. (2015the scope of business intelligence (Bl); Abelld
etal. (2015); IBM (2013)

Figure 2. Advantages of BI.
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Description of disadvantage

References

(1) Unfounded pressure for the adoption or not adoption of Bl might cause a poor decision to be made
and key evaluation points to be neglected

Isaca (2014)

aspect by some managers

(2) The payback period for the capital investment tends to be long, which can be considered a negative

(3) Timing becomes a disadvantage for companies that implement this IT after their competition

Pendharkar (2010)

(4) Difficulty by some Bl system users in dealing with large amounts of information, and archiving these
reports due to physical limitations

Schulz et al. (2015)the
scope of business intelli-
gence (Bl

Figure 3. Disadvantages of BI.

Additionally, the literature review sought to identify the
characteristics that a Bl evaluation model must have. Figure
4 synthetizes the search results.

3.2 Field research

The field research aimed at evaluating Bl adoption in Bra-
zilian companies operating in the Brazilian telecommunica-
tions sector.

3.2.1 Sample

Semi-structured interviews in companies that operate in
the telecommunications sector in Brazil were conducted for
data collection and analysis. The data was collected through
a research tool consisting of an open-ended and close-en-
ded questions script. Likert’s scale was used as a scale for
the answers to these questions; it is symmetric and balan-
ced, allowing one to measure the degree of agreement with
the questions asked to the respondent through five “stance
areas” (Likert, 1932). The scale ranges from 1 to 5; 1 = very
low; 2 = low; 3 = average; 4 = high; 5 = very high. The unities
of analysis were three companies whose characteristics are
summarized in Figure 5.

In each researched organization two employees were
chosen, aiming at contemplating both perspectives visuali-
zed by BI: technique, composed of the set of IT tools that
constitute it, represented by the IT manager, the provider;
and management, which considers all the benefits Bl brings
the organization, represented by the organization’s mana-
ger, who is the user of the information extracted from the
system (Pirttimaki et al., 2006). The interviewee’s characte-
ristics are summarized in Figure 6.

3.2.2 Data analysis—open-ended questions

At the first stage of field research, the interviewees were
asked three open-ended questions: (a) In your perception,

what were the advantages of adopting BI?; (b) In your per-
ception, what were the disadvantages of adopting BI?; (c) In
your perception, what were the main pressures and motiva-
tions for implementing Bl in your company?

Figure 7 shows a compilation of the answers given by
the interviewees, comparing the advantages (Figure 2) and
disadvantages reported in literature (Figure 3), considering
questions a and b.

The analysis of Figure 7 shows:

e With respect to the advantages of BI, only three of
those mentioned in literature were aligned with all
the case studies;

e Only company A noticed in its operation all the ad-
vantages found in literature, excluding standardiza-
tion;

e Only the disadvantages that relate to training and
report archiving found in literature were observed in
the field research.

The last aspect raised as a disadvantage in Figure 3 (dif-
ficulty by some Bl system users in dealing with large amounts
of information, and archiving these reports due to physical
limitations) was perceived as motivation by companies to
adopt Bl. As a solution, company B designed a procedure
oriented at reporting according to the business’s demands.
One of the problems indicated in literature is the physical
limitation on report archiving (Schulz et al., 2015). On this
front, Alpar et al. (2015) suggest reutilizing and sharing re-
ports among the organization’s areas, a practice adopted by
the three companies studied here.

Figure 8 shows the compilation of answers to question
(c): “In your perception, what were the main pressures and
motivations for implementing Bl in your company?” and the
comparison to the results found in the literature review. Due
to company A’s size, the pressure to stay afloat did not in-
fluence its decision to implement BI.
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nization

Attribute Subattribute Area Authors
T Bailey et Pearson (1983); Srinivasan (1985); DeLone et McLean (2003);
Availability Sedera et al. (2004); Chen et al. (2013b)
BI Bole et al. (2015); Yeoh et Koronios (2010)
T Belardo et al. (1982); DeLone et McLean (1992); Rogers (1995); Sedera et
Easy learning al. (2004); Ribeiro et al. (2009)
Bl Pirttimaki et al. (2006)
. . Lucas (1975); Cook et Davis (2003); Standing et al. (2006); Burton-Jones et
Board of director’s commit- IT al. (2014)
ment BI Yeoh et Koronios (2010); Pirttimaki et al. (2006); Bole et al. (2015)
System Qua- Complexity T Rogers et Shoemaker (1971); DeLone e McLean (1992); Venkatesh et al.
lty : (2003); Chen et al. (2015)
Accuracy IT Hamilton et Chervany (1981); DeLone et McLean (1992)
Moore et Benbasat (1991); Rogers (1995); Agarwal et Prasad (1997);
User’s competence IT Venkatesh et al. (2003); Sedera et al. (2004); Ribeiro et al. (2009); Weigel
et Hazen (2014)
Use duration/quantity IT Delone et McLean (1992)
Reporting frequency IT Srinivasan (1985); DeLone et MclLean (1992)
. . Ghazanfari et al. (2011); Popovic et al. (2014); Yeoh et Koronios (2010);
Integration with other systems | Bl Pi(rttiméi)ki ctal (2006); faole e)t al. (2015) 2010
Access level BI Isik et al. (2013)
System’s maturity BI Popovic et al. (2014)
T Munro et Davis (1977); DeLone et McLean (1992); Bravo Orellana et al.
Informative capacity (2014)
BI Pirttimaki et al. (2006); Ghazanfari et al. (2011); Popovic et al. (2014)
Information Security IT DelLone e McLean (2003); Chen et al. (2013a); Mohammadi (2015)
Quality Clarity IT Swanson (1974); DelLone et McLean (1992)
Reliability IT Swanson (1974); Delone et McLean (1992)
Consistency IT Bailey et Pearson (1983); DeLone et McLean (2003); Mohammadi (2015)
Up-to-dateness IT Wang et Liao (2008); Mohammadi (2015)
Warranty T Kettinger et Lee (1994); Pitt eteilé(lll(QZQ(;Sl)g;DeLone et McLean (2003); Zha
Service Qua- Component quantity IT Chvatalova et Koch (2015)
lity Infrastructure performance BI Yeoh et Koronios (2010); Bole et al. (2015)
Continuous improvement BI Pirttiméki et al. (2006)
Prerequisite Bl Williams et Williams (2004)
Hamilton et Chervany (1981); Davis (1989); DeLone et Mclean (1992);
IT Rogers (1995); Venkatesh et al. (2003); DeLone et McLean (2003); Ribeiro
Easy use et al. (2009); Bravo Orellana et al. (2014)
Bl Ghazanfari et al. (2011); Schulz et al. (2015); Alpar et al. (2015); Popovic et
al. (2014); Boland et al. (2015); Brooks et al. (2015)
. . Lucas (1975); Cook et Davis (2003); Standing et al. (2006); Burton-Jones et
Board of director’s commit- IT al. (2014)
ment Bl Yeoh et Koronios (2010); Pirttimaki et al. (2006); Bole et al. (2015)
Voluntary use T Maish (1979); DeLone et McLean (1992); Venkatesh et al. (2003); Ribeiro
Intended use et al. (2009)
Moore et Benbasat (1991); Rogers (1995); Agarwal et Prasad (1997);
User’s competency IT Venkatesh et al. (2003); Sedera et al. (2004); Ribeiro et al. (2009); Weigel
et Hazen (2014)
Duration/Usage IT Delone et McLean (1992)
Reporting frequency IT Srinivasan (1985); DeLone et McLean (1992)
Report reuse BI Alpar et al. (2015); Popovic et al. ((22001145); Boland et al. (2015); Brooks et al.
Leader acquainted with orga- BI Yeoh et Koronios (2010); Bole et al. (2015)
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Olson et al. (1982); Srinivasan (1985), DeLone et McLean (1992); Lin et

IT
Information satisfaction Pervan (2003); Chen et al. (2015)
BI Pirttimaki et al. (2006); Ghazanfari et al. (2011); Popovic et al. (2014)
User satisfac- . IT Olson et al. (1982); DeLone et McLean (1992)
. Use enjoyment
tion BI Wang (2016)
IT Sanders et Courtney (1985); DeLone et McLean (1992)
Decision-making satisfaction Bl Ghazanfari et al. (2011); Popovic et al. (2014); Kowalczyk et Buxmann
(2015)
Jarvenpaa et al. (1985); Dickson et al. (1986); DeLone et McLean (1992);
IT .
. . Ribeiro et al. (2009)
Decision quality - —
Ghazanfari et al. (2011); Popovic et al. (2014); Kowalczyk et Buxmann
BI
(2015)
T Rivard et Huff (1984); Zmud et al. (1987); DeLone et McLean (1992); Lin et
Cost reduction Pervan (2003); Sedera et al. (2004); Suh et al. (2013)
Benefit BI Hannula et Pirttimaki (2003); Isik et al. (2013)
enents - T Lin et Pervan (2003); Sedera et al. (2004); Suh et al. (2013)
Change in business processes — -
BI Hannula et Pirttimaki (2003); Isik et al. (2013); Marthandan et Tang (2010)
Decision-making efficac T Dickson et al. (1977); DeLone et McLean (1992); Petter et al. (2008); Suh
g ¥ et al.(2013); Ribeiro et al. (2009)
Decision-making accuracy IT Delone et McLean (1992)
Better results T Rogers (1995); Agarwal et Prasad (1997); Sedera et al. (2004); Ribeiro et
al. (2009)
Figure 4. Attributes and subattributes for Bl and IT evaluation.
Company Clients (number) Location Operation time Services
Has multimedia (Multimedia Communica-
A 7.000 Santa Catarina 13 years tion Service) and fixed telephony licenses
(Fixed Commuted Telephony Service)
Mountain Region of Rio Has fixed telephony service (Fixed Com-
B 1.500 de Janeiro State 7 years muted Telephony Service)
C NA Sdo Paulo and Miami 12 years VolP

Figure 5. Characteristics of the companies investigated.

Caption: NA = not answered

Interviewees Major Time with the Time in the position Experience with Bl
company
Company A
IT manager Information Systems 9 years 3 years 5 years
User Computer networking 4 years 4 years 4 years
Company B
IT manager (and minority Information Systems 7 years 5 years 5 years
shareholder) with Management MBA
User (majority shareholder) Economics 7 years 7 years 5 years
Company C
IT manager (co-founder) Computer networking 3 years 3 years 2 years
User (employee) Advertising 1,5 years 1,5 years 1,5 years

Figure 6. Interviewees’ profiles.
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Advantages /Disadvantages

Company

Advantages*

1)

A B, C

(2)

(3)(4)

(5) (6)

(7) (8)

&)

(10)

Disadvantages

1)

(2 3)

(4)

A, B, C

Figure 7. Advantages and disadvantages perceived by the companies reported in literature.

*Advantages and disadvantages indicated in Figures 2 and 3

What are the main pressures and motivations to implement BI? Company
Automated and centralized reporting A B, C
The need for quality information with updated data
Need or pressure to stay afloat B, C
Information centralization A, B, C
Large volumes of data, lack of information on time, and insufficient repor- A B, C
ting

Figure 8. Motivations to implement BI.

3.2.3 Results analysis—close-ended questions

Here the answers obtained via a close-ended question-
naire are analyzed through the contrast between the ans-
wers of the IT manager and the system user’s. It should be
noted that letter “M” was used to indicate the manager’s
answers whereas “U” indicates the user’s.

In Figure 9 one can notice that the IT managers and users’
answers (score/evaluation) showed little divergence, even
though there is different scoring in most attributes. This is
due to the plurality of the user profiles, since this groups
of users contains economists, advertisers, technical support
agents, and IT managers. Previous experiences can lead to
different scoring, given that most divergences happened
due to lack of technical knowledge by the users. This affec-
ted other questions, such as easy learning, intended use,
and voluntary use.

According to Moore et Benbasat (1991), the attribute
“voluntary use” is connected to the quality perceived by the
user. Thus, since the user considered it difficult to generate
reports, as stated in the open-ended questions, they distan-
ced themselves from the system, therefore affecting its vo-
luntary use.

The subattribute “complexity” had the lowest total score
at 16 points. This attribute is generally linked to ease of use.
Access level initially seems to be a specific characteristic of
company B, where it scored low, and is an important attribu-
te for Bl success, according to lsik et al. (2013). With exten-
ded use of Bl—from, the strategic sphere to operations—the
amount of reporting experienced noticeable growth. Alpar
et al. (2015) suggest report reutilization and sharing among
areas of the organization as a solution to this problem. All
the companies from the study cases archive and reutilize or
share their reports among the organization’s areas as lite-
rature suggests. The subattribute “better results” had the
highest total score at 29 points. It was followed by up-to-
-dateness and accuracy, at 28 each. It can be said that, as a
general rule, the benefits of Bl extracted from the field re-
search are aligned with the literature.

While Figure 9 shows data collected in the field from a
horizontal perspective, once the data is transformed into
frequency perspective, as seen in Figure 10, vertically, it is
credible that 80% of answers had positive scoring, 4 and 5.
50% of answers were concentrated at high score (4) and 30%
at very high (5). The analysis of Bl through the presented
scale leads one to assume Bl was evaluated as above avera-
ge in the three companies studied, in spite of the identified
disadvantages.
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Attributes Subattributes Company “A" | Company “B” | Company “C”" Al thﬁi:mpa
M V) M V) M U Total
Availability 5 4 3 4 5 5 26
Easy learning 3 4 2 4 4 4 21
Complexity 1 1 3 4 4 3 16
Accuracy 5 5 4 5 5 4 28
. User’s competence 4 4 4 4 3 3 22
System Quality - -
Duration/quantity 5 3 5 4 3 4 24
Reporting frequency 4 5 5 4 4 3 25
Integration with other systems 3 3 5 4 4 2 21
Access level 4 3 1 1 4 4 17
System maturity 4 5 4 4 3 3 23
Informative capacity 4 5 4 5 4 4 26
Security and reliability 4 4 4 4 4 4 24
Information quality Clarity 4 4 4 5 3 4 24
Consistency 4 4 4 5 4 5 26
Up-to-dateness 5 5 5 4 4 5 28
Easy use 2 4 3 4 3 4 20
Voluntary use 5 4 5 3 3 4 24
X User’s competence 4 4 5 4 4 3 24
Use/intended use -
Duration/amount of use 5 5 4 5 4 4 27
Reporting frequency 5 5 4 5 4 3 26
Report reutilization 4 5 4 5 3 4 25
Information satisfaction 5 4 5 4 3 4 25
User satisfaction Use enjoyment 5 4 5 5 3 4 26
Decision-making satisfaction 4 5 4 3 4 4 24
Decision quality 5 5 4 3 4 5 26
Cost reduction 5 5 4 4 4 4 26
. Change in business processes 5 4 3 5 2 4 23
Benefits — - -
Decision-making efficacy 5 5 4 3 4 4 25
Decision-making accuracy 4 4 4 5 4 4 25
Better results 5 5 5 5 4 5 29
Warranty 4 4 4 4 4 4 24
Components quantity 4 3 5 5 5 5 27
Service quality Infrastructure performance 4 4 4 4 4 5 25
Continuous improvement 3 3 5 5 2 4 22
Prerequisite 5 5 4 4 3 3 24

Figure 9. Field-collected data: Scoring by the interviewees evaluating BI.

Caption: M = IT manager; U = User

4. CONCLUSION

It was verified that the advantages and benefits of Bl re-
ported in literature as key to its evaluation were confirmed
by the case study participants. Bl is acknowledged as a stra-
tegic tool that centralizes information in real time (updated
information) from various perspectives, ensuring a better

understanding of the organization, which results in faster
decisions of higher quality. This information is normally pre-
sented through reports with dashboards and indicators that
facilitate its interpretation.

With regard to disadvantages, the concept of Bl 2.0, a
trend according to scientific literature, was scarcely identi-
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fied in practice. Only one of the organizations showed, in
some aspect, the existence of interaction between company,
providers, and clients in a single Bl system. Even when it was
identified, interviewees diverged about its functionality.
The other disadvantage found was the difficulty in selecting
which report to use in the decision-making, given the large
amount of information available through BI. As a solution to
this problem, one of the organizations developed a proce-
dure oriented at generating and selecting reports. The com-
plexity of using BI, highlighted in this research, caused other
aspects, such as ease use and voluntary use, to be negatively
affected, resulting in another negative perspective of Bl. This
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setting requires greater attention to the training of users and
managers in order to diminish this negative view so it does
not affect the use experience.

With data decentralization inside organizations, reporting
with information in real time rise as the main motivation to
implement BI. Integrating data in a system is crucial because
it not only adds quality to decision-making, but also reduces
costs and time otherwise directed at manually generating
reports that integrate different data. The large volume of
data, lack of information on time and insufficient reporting
are elements that act as forces pushing toward the adoption

Attributes Subattributes Scoring

1 2 3 4 5
Availability 0 0 1 2 3
Easy learning 0 1 1 4 0
Complexity 2 0 2 2 0
Accuracy 0 0 0 2 4
. User’s competence 0 0 2 4 0

System quality - -
Duration/quantity 0 0 2 2 2
Reporting frequency 0 0 1 3 2
Integration with other systems 0 1 2 2 1
Access level 2 0 1 3 0
System maturity 0 0 2 3 1
Informative capacity 0 0 0 4 2
Security and reliability 0 0 0 6 0
Information quality Clarity 0 0 1 4 1
Consistency 0 0 0 4 2
Up-to-dateness 0 0 0 2 4
Easy use 0 1 2 3 0
Voluntary use 0 0 2 2 2
Use/intended use Us.er competence 0 0 1 4 1
Duration/amount of use 0 0 0 3 3
Reporting frequency 0 0 1 2 3
Report reutilization 0 0 1 3 2
Information satisfaction 0 0 1 3 2
User satisfaction Use satisfaction 0 0 1 2 3
Decision-making satisfaction 0 0 1 4 1
Decision quality 0 0 1 2 3
Cost reduction 0 0 0 4 2
. Change in business processes 0 1 1 2 2

Benefits — - -
Decision-making efficacy 0 0 1 3 2
Decision accuracy 0 0 0 5 1
Better results 0 0 0 1 5
Warranty 0 0 0 6 0
Component quantity 0 0 1 1 4
Service quality Infrasctructure performance 0 0 0 5 1
Continuous improvement 0 1 2 1 2
Prerequisite 0 0 2 2 2
Total 4 5 33 105 63

Figure 10. Data from the study cases from a frequency perspective.



of Bl. Another force is the organization’s strategic alignment
with investing in technology for the organization’s evolution
and survival.

A number of requirements were identified as decisive
for the success of BI, such as: previous experience with the
analytic decision process; the identification of whether the-
re is alignment between the benefits Bl can offer the organi-
zation and its strategic planning; support from the board of
directors; and a leader figure in the organization that esta-
blishes communication between Bl’s technical part and the
organization’s other departments.

According to the case studies, even without financial me-
trics, that is, without conducting a financial study about Bl’s
ROI, its viability through intangible concepts suffices for the
decision to implement it. The increase in the organization’s
value due to Bl is sufficient for its implementation. Therefo-
re, it is critical that one assesses whether the benefits of Bl
align with the organization’s strategic planning. The imple-
mentation in each of the three companies investigated was
successful, despite its having been carried out from a project
of little structure. This data suggests that its implementation
does not necessarily demand a complex project, which can
be justified by the low level of complexity in implementing
this type of system, that injects greater work in the stage at
which data from various sources is unified.

For future studies, it is suggested that a structured sur-
vey be conducted with IT experts, preferably managers, who
were involved in the process of implementing Bl in techno-
logy companies.

The research aims at evaluating IT inasmuch as investment
in this area in private and public companies can be overrated
or underrated, if the product to which the institution’s or
society’s resources are allocated is not evaluated.

Considering the literature review, other researchers can
have a foundation on which to develop their studies. The set
of attributes identified in the research of the leading authors
on technology and information systems evaluation models
allows readers to understand and reproduce this proposi-
tion; alternatively, they can develop another one based on
the information available here. Furthermore, the model pre-
sented here can contribute to the creation of other evalua-
tion models not exclusively aimed at IT.
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