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Abstract

Self-Service Business Intelligence (SSBI) is discussed in the practitioner community for about ten
years. Nowadays, it is regarded as one of the most important trends in Business Intelligence. In
this article, it is examined how the concept of SSBI has been considered in scholarly literature
until now. With the help of a systematic literature search, it was possible to identify 19 articles
in total that are focused on this topic and have been published until the end of 2014. On this
base, we investigate which aspects constitute the SSBI approach. For this, the articles were
analyzed conducting a frequency analysis. The identified terms of interest can be divided into
five dimensions: Technology, data, presentation, social feature, and overall requirements. In
addition, we show how to express in simply on which dimensions are mainly discussed in each
article.
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1. Introduction

Business Intelligence (BI) systems are the most important computer-based information source for
many years to get insights and support for strategic decisions. With their help, data are
processed that are integrated from different sources (Hamilton, 2009). While these systems in the
past are mainly used to deliver standard reports to the strategic management, they are
increasingly also used to answer operational inquiries (Bohringer et al., 2010). As an additional
factor of change, data sources like social media systems and machine sensors have been added

to BI systems that differ from traditional data in their structure and their amount (McAfee and
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Brynjolfsson, 2012). These developments lead to a greater variety of requests of a more
heterogeneous user group brought to the report authors. Due to their operational issues, these
requests are often time critical and exceed the capacity of the IT department (Henschen, 2013).
The above mentioned changes have resulted in the development of Self-Service BI (SSBI). Users
of different business areas and different ranges of expertise are able to access a variety of multi-
structured data that can be used to create individual information. The IT department is no longer
used as intermediary between data and end user (TDWI, 2007).

The exact rise of the SSBI concept is hard to identify. This is because it cannot be clearly
separated from other approaches. Enabling knowledge workers to create reports autonomously
was already discussed in the early 1990s (Eckerson, 2005). Nevertheless, this is not the same
approach as the self-service concept that is discussed in recent years. In the past, power users
with a strategic orientation were in focus of these systems. Nowadays, it is the goal to empower
as many employees as potentially necessary to perform analyzes independently, timely and
unlimited.

The earliest practitioner article in the SSBI context that could be identified was published in
June 2005 by The Data Warchouse Institute (TDWI) (Eckerson, 2005), the leading organization
in the area of education and research for practitioners, among other areas with a focus on
Business Intelligence (www.tdwi.org). In this paper, changes in the architecture from client/server
to web applications are identified as the most important aspect to enable a distribution of BI
systems in the whole organization. Also in the subsequent years, TDWI frequently publishes
articles in this context that emphasize the continuing relevance of the topic (e,g., Eckerson,
2009; Imhoff and White, 2011; Stodder, 2015).

In recent years, different practitioner studies have been carried out in the SSBI context. In a
survey conducted on the TDWI World Conference in 2013, 54 percent of the participants stated
that they already use SSBI, 37 percent planned to implement it in the next years (Russom,
2013). A similar question was asked by the Business Application Research Center (BARC) in
2014. As a result, 55 percent of the participants stated that they already use SSBI and 23
percent plan to implement it in the next years. Along with Operational BI, SSBI is identified as
the strongest trend in BI (BARC, 2014). Gartner expects that by 2017 the majority of business
users have access to self-service applications (Gartner, 2015).

The aim of this paper is to perform a systematic literature search to identify which scholarly
articles are published in the SSBI context. By conducting a frequency analysis, we can discover
which aspects constitute the topic and categorize them into dimensions. We can also classify the

identified articles to point out their field of contribution.
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2. Systematic literature search

The literature search was conducted in July 2015. All peer-reviewed scientific articles have been
taken into account that were published until the end of 2014. In the first step we searched for
the terms “Self-Service Business Intelligence” and “Self-Service BI” in various search engines
(Google Scholar, EBSCOhost, JSTOR, Science Direct, and Springer Link). Only articles in
English language were taken into account. Articles, in which the search terms were only found
in the bibliography and written in other languages, were not considered.

In total, it was possible to identify 61 articles. The oldest one was published in 2008. Figure
1 shows the number of articles found, grouped by the year of publication. It can be seen that
the topic has gained a growing attention in the last years. A detailed list of the articles can be

found in the appendix.
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Figure 1. Amount of scholarly publications using the term "Self-Service Business

Intelligence" or "Self-Service BI".

The articles were reviewed to identify related terms in the context of SSBI. These are shown in
Figure 2. With the help of these terms, again a search for scholarly articles was carried out with

the same search engines.
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Figure 2. Search strings used in the literature search.

Through this extended search dozens of articles could be identified, however mostly of them
were not in the context of decision support systems. Some have considered this area only
marginally. What most of these articles have been concerned is the basic idea of giving people
the opportunity to act independently in a particular area without the assistance of experts.
Frequently surveyed areas include end user self-service in digital library systems (e.g., Han and
Goulding, 2003), in banking (e.g., Prendergast and Marr, 1994), or in customer service (e.g.,
Durbin et al.,, 2002). Within companies, self-service systems have been used in the Human
Resources Department. In order to increase productivity in this area, employees are enabled to
access and edit information such as their personal data, business trip co or viewing their salary
details by themselves (e.g., Hawking et al., 2004).

For articles that focus on decision support systems, additional literature investigation was done.
The articles were independently assessed by both authors to identify relevant researches in the
SSBI context. The result of the selection process was consistent. Of course, a joined assessment
of articles with a related focus was done afterwards to make sure for consensus.

In total, 19 articles with a strong focus on SSBI from the viewpoint of decision support system
could be identified, see Figure 3 for an overview. Again, a detailed list of the identified articles

can be found in the appendix.
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Figure 3. Amount of publications focusing on SSBI.

3. Frequency Analysis and categorization of relevant terms

On the basis of the identified articles, a frequency analysis was carried out. This is done by
counting different record units and compare their frequency of occurrence. The aim of this
research is to assess the importance of identified units in the examined context (Bos and Tarnai,
1999). In this case, an additional purpose was to find dimensions that constitute the SSBI
approach.

The process of our frequency analysis based largely on the recommendations of Weber (1990).
Figure 4 shows the steps performed in the analysis. As a record unit, we have chosen single
word as well as frequently occurring combinations of words. In a first step, we omitted only a
coarse categorization, because it lead to find dimensions that can be derived objectively. A
category scheme was as follows; terms which were transferred their original form to nominalize
in case it is possible and meaningful.

Our coding rules and identified dimensions have been adjusted in several iterations. As the aim
was to find the terminology that is suitable to identify topic areas in the context of SSBI, terms
were ignored during the coding process (1) that are due to the focus of the literature search
included in all articles (e.g., self-service) and (2) that are not suitable to emphasize the
particularity of the research focus (e.g., information technology, decision making).

Terms that indicate just users were also removed from the result set because they are observed
in all articles, thus it is regarded not useful for a classification of research topics. Nevertheless,

the frequency appearance of words that refer to users is noticeable. In total, 33 different terms
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could be identified. About one quarter of the entries are general and could not be assigned to a
user group. Another quarter could be assigned to the user group BI specialists that are users
who are either technically specialists that can implement BI systems or data scientists whose job
it is to create insights. The remaining half, nineteen articles, can be assigned to the user group
business users that are users who are normally specialists in certain business areas but not
specialists in the use of decision support systems (See Table 1). This highlights the fact that a
technically unskilled user is in focus of the SSBI concept.

The texts were coded computer based and were then manually checked. It caused to make clean
the result set from mistakes that have been stem from different meanings of a word. In addition,
it enabled to distinguish words that are used in a sense that do not match to the meaning of the
assigned dimension. Codes, which could not be identified automatically due to the use of

abbreviations, have been added manually.
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Figure 4. Procedure for the frequency analysis on the basis of Weber (1990).

In total, it was possible to identify five dimensions that were in focus in previous scholarly
studies from the viewpoint of SSBI context. These are shown in Figure 5, together with those

terms that were identified as most frequently used (after a normalization of the articles length).



Yoko Ogushi, Michael Schulz : Self-Service Business Intelligence (SSBI) 103

Theie e rguisntly & Wi wisl ued T Bgger P alipss in whnsh il 6 dhown, Words thal stour individualy &0 i@
combination wih oiher woeds ane shown repeatedly 88 iong as the cocurmence of both mrma was big erough. The =

Figure 5. Important dimensions and terms identified by the frequency analysis.

Based on the five identified dimensions and the most frequently used terms in these articles
were categorized to identify their main field of contribution. The results can be seen in Table 1.
The dimensions and what they focus on are presented as follows. They are expressed in simple

way on which dimensions are mainly discussed in each article.
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Table 1. Categorization of scholarly articles focused on SSBI.




Yoko Ogushi, Michael Schulz : Self-Service Business Intelligence (SSBI) 105

The technology dimension is less driven by the requirements of BI systems but can be seen
more as an enabler that helps implementing new ideas. Acker et al. (2011) discuss if an
integration of operational and analytical databases become possible by implementing an in-
memory architecture. The implementation of a cloud-based self-service analytical system is
presented by Naish (2013). Their solution can be used to analyze official statistics. Goeken et al.
(2014) have conducted a literature research and a workshop among experts with the goal to
define guidelines for the development of management support systems. One of the identified
focus lie on the need for self-service information systems.

In the data dimension, mainly traditional topics of data provisioning for BI systems are of
relevance which must be adapted to the changed conditions. Abell6 et al. (2013) have developed
an approach with which data that are needed only by a few people for a short amount of time
can be integrated in multidimensional structures. Niemi et al. (2014) have examined how
summation in a relational database can be done to integrate data into multidimensional
structures. Even though, this article can be clearly assigned to the data dimension, there is only
a small amount of used words included in the list of most frequently used terms. This is
because a very specific topic is considered in this research. Zaghloul et al. (2013) have
developed a framework that makes possible self-service analytics. Horvath et al. (2014) have
developed a solution to analyze patient data in a self-service query tool. Savinov (2014) presents
a conceptual approach to enable users integrating data without technical experience.

As a consequence of the increased data volume used in BI systems and the additional, partially
inexperienced user groups, it became necessary to simplify the usability of frontends to make
analyzes possible and to minimize the danger of drawing wrong decisions. Spahn et al. (2008)
presents an architecture that enables business users to easily access data and create queries. The
challenges of visual analysis conducted by users without education in data science are studied by
Morton et al. (2014).

The social features dimension is in comparison to the aforementioned a new area for BI
systems. To meet the increased demands of empowered users it is necessary to find solutions
that help them by identifying and evaluating relevant information. Berthold et al. (2010) presents
a general architecture to identify areas that should be developed to enable ad hoc and
collaborative decision making. Liu et al. (2012) have conducted the only quantitative study that
could be identified in the context of SSBI. They have examined factors that influence
collaborative decision making. One of the defined constructs was self service support, which was
assumed to influence the social media intelligence utilization and the social BI utilization. While
the first assumption was confirmed, it was not able to validate the second assumption.

Besides the aforementioned concrete characteristics on the SSBI environment, it was possible to
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identify demands that are intangible and that have to be considered in every step of
implementation. Yu et al. (2013) focus on requirements modeling techniques in the BI context.
They identify SSBI as one important challenge. In the article by Sulaiman et al. (2013) a BI
architecture is presented with which business users are given the opportunity to independently
exercise their ideal analysis. This can be made possible by extracting knowledge of power users
and provide it as suggestion during analyzes by business users. The focus of the article by
Mayer et al. (2014) is on self-service management support systems. The authors identify design
principles that are proven by a case study. Poonnawat and Lehmann (2014) provide a framework
for business simulation games with which the usage of decision support systems can be teached.
Stone and Woodcock (2014) have studied how BI can be used in interactive marketing. They
emphasize that marketing users have to get the possibility to use self-service functionalities.

For two of the articles it was not possible to assign them clearly to one of the dimensions. For
both, only a small amount of identified words was in the list of most frequently used terms
derived by the frequency analysis. Burnay et al. (2014) have presented a general discussion on
self-service systems with the focus on how they should be designed and which challenges they
place to the requirements engineering. They mainly concentrate on SSBI systems. Zilli (2014)
discuss a SSBI system and key performance indicators for the employment in higher education

management.

4. Conclusion

An examination of practitioner literature can show the great relevance of the SSBI concept. With
the help of a systematic literature search in the scholarly field, it was possible to identify 19
articles in total that focusing on this topic.

The earliest scholarly article that could be identified was published in 2008 (Spahn et al., 2008)
and thus three years after the earliest practitioner article that was found (Eckerson, 2005). This
shows that the concept of SSBI is relatively new. Its increasing relevance can be seen by the
fact that the number of scholarly publications in this context has increased significantly in the
years 2013 and 2014.

Performing a frequency analysis, it was possible to structure relevant terms in the context of
SSBI into five dimensions that were focused in previous scholarly research. By this classification
we could identify which aspects are of relevance in the field of SSBI: (1) technology, that
enables practitioners and scientists to seek for new BI architectures, (2) data, that differs in its
structure and amount from traditional systems, (3) the simplification of data presentation in the

frontend, that is needed on the one hand because of the changed data base and on the other
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hand because of the heterogeneous and empowered user groups, (4) social features, that are
added as a new component of BI systems, to support employees cooperation, and (5) overall
requirements, that are mainly caused by the changed analytical goals. In addition, we show the

way to express in simply on which dimensions are mainly discussed in each article.
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