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Abstract. In an information society, information has become one of the most
valuable asserts to an organisation. This is even more important in the mining
industry in Africa where production lines are highly sensitive and decision
makers are dependable on correct information to make decisions. One of the
systems that can provide for the information needs of an organisation - Business
Intelligence (BI) systems - unfortunately has a high failure rate. Some of the
reasons can be attributed to technical issues (such as data structures, data
warehouses), process issues (information retrieval processes and analysis),
human issues (resistance to adoption) and the complex nature of BL.

This qualitative study investigated the adoption of BI systems by end users by
considering the work environment and user empowerment as suggested by Kim
and Gupta [1]. Data was gathered using semi-structured interviews considering
both aspects of the work environment and user empowerment.

The findings of the study suggested that a strong bureaucratic culture and
strict safety regulatory requirements inhibits job autonomy. Job autonomy in
return has a negative impact on the willingness of end users to create their own
BI reports. Poor management support and a lack of training in the utilisation of
BI systems furthermore make it difficult for the ageing workforce to use all the
advanced features of the BI systems and capabilities. Finally, end users felt a
lack of empowerment to make business decisions and therefor lack motivation
to use the system.

Keywords: BI systems - Mining - User empowerment - Work environment

1 Introduction

One of the many goals of a business is to seek profit through offering a market-leading
product or service that yields profitable returns for shareholders, which in turn provides
continuity and growth to a company [2]. Management is responsible for directing and
making strategic decisions that will see an organisation operate in the most efficient and
effective manner. On a daily basis, managers face a variety of challenges such as:
leadership adjustment, talent management, technology, organisational culture and
decision making [3]. Despite these daily challenges, managers need to constantly
explore ways of improving the organisation’s performance. Business Intelligence
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(BI) systems aims to assist management on challenges such as decision making, by
providing timeous, accurate and reliable means of making informed decisions and
predictions about the future [4]. The right strategic decisions can differentiate a product
or service from its rivals, thus, increasing market share and competitiveness.

BI refers to the combination of operational data (which is usually raw data), pro-
cesses, systems and applications to give business leaders competitive information that
is crucial for decision making [5, 6]. BI helps executives to be more proactive by
analysing the past to improve the future. It is predicted that by the year 2021, the
growth of modern BI will double when compared to its mainstream counterparts, and
that it will deliver greater business value [7]. However, organisations fail to achieve a
return on their BI system implementation investments [1, 8—10].

Although organisations invest in BI for its recognised benefits, the actual realisation
of BI benefits lies in the effective use of BI systems [11]. Service oriented BI has
brought about new social and cognitive challenges such as the abandonment or sub-
utilisation of the BI System [10]. Other challenges such as complex system imple-
mentation (due to multiple data source systems and multiple data owners for example),
lack of alignment with business strategy and the absence of a clear project objective all
contribute to the complexity of BI projects [10, 12, 13]. One way of addressing these
challenges are to focus on BI system utilisation [10].

An end user’s adoption and subsequent satisfaction to utilise a system has a direct
impact on the benefits obtained from the system implemented [4]. This study focus on
the factors that influence the adoption of BI systems by end users in the mining industry
in South Africa (SA). Research on the successful adoption of BI systems in a SA
context is emerging (see Sect. 2) and this paper aims to contribute to that body of
literature.

The research question is “How does end users influence the adoption of BI sys-
tems”, particularly focusing on the impact of the user workplace environment, the
attitude of end users towards the BI system and the willingness of users to utilise the BI
system.

The paper outline is as follow: the first section considers current BI system utili-
sation success factors in SA context, the relationship between BI system adoption and
end user satisfaction and subsequently BI system usage as a measure of BI system
adoption. The research approach followed is presented in Sect. 4 followed by the
discussion of the findings in Sect. 5. Sections 6 and 7 presents the conclusion and
recommendations.

2 BI System Utilisation and Success in a South African
Context

How BI systems are used in an organisation is dependent on the objectives each
organisation aims to achieve [14]. BI systems are mainly used to analyse organisational
data that is generated from operational activities for the customer relations purposes,
process monitoring [15] and strategic purposes, to determine threats through the
analyses of internal and external environments [16].
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Dawson and Belle [17] conducted a study to understand the critical success factors
(CSFs) most important to financial services in SA. Their study revealed that the most
important CSFs were committed management support, business vision, user involve-
ment and data quality. Eybers and Giannakopoulos [18] also looked at the CSFs South
African organisations can use to improve their chances of BI project success by looking
at different organisations. The results indicated that CSFs in BI implementations are
somewhat generic. Organisational factors, project related factors, technical factors and
environmental factors were the categories found in both academic literature and in
responses from the interviewees [18]. An additional category was identified as “ex-
ternal factors”, possibly indicating that some CSFs are industry specific [18]. Nkuna’s
[19] research was focused on the utilisation of a BI system as a key factor of BI system
success. The findings suggested that perceived usefulness of a BI system will positively
affect the intention to use a system, whilst perceived ease of use has a positive effect on
perceived usefulness but has no influence on intention to use the BI system. Serumaga-
zake [4] reported that user satisfaction played a mediating role between system and
service quality with net benefits whilst information quality had no significant influence
on perceived net benefits.

3 BI System Adoption and User Satisfaction

User satisfaction, as a result of end user system adoption contribute to the success of Bl
systems. User satisfaction, which is defined as: “an affective attitude towards a specific
computer application by someone who interacts with the application directly” [11].
This measure is a subjective measure based on the BI user’s perception of the BI
system used, which can be influenced by a vast number of variables [5]. End user
computing satisfaction (EUCS) is a five-factor measuring instrument developed by
Doll and Torkzadeh (1988) cited in [11]. Its purpose is to measure satisfaction within
the end user computing environment; however, [11] believes that the instrument can
also be used to evaluate BI systems. The five factors of EUCS are; Content, accuracy,
format, ease of use and timelines (Doll and Torkzadeh 1988) cited in [11]. These
factors are important for management and stakeholders of BI systems as it contributes
to a positive computing satisfaction.

Panahi [20] posited that user satisfaction is a factor of technological BI capabilities
(i.e. data quality, functionality, access and flexibility), as well as organisational BI
capabilities (i.e. comprehensive training, quality of support and the type of use). In
Panahi’s [20] research it was shown that the higher the technological factors are, the
higher the user satisfaction was likely to be. This means that, for a BI implementation
to be successful, the data, accessibility, functionality and flexibility need to be of
highest quality. In addition to this finding, organisational BI capabilities also proved to
be very significant in determining user satisfaction, thus BI success. Similarly,
Serumaga-zake [4] findings also report system quality (i.e. availability, ease of use,
accessibility, stability) and service quality (i.e. assurance, responsiveness and knowl-
edge) as important factors to user satisfaction and BI success.
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Isik et al. [5] refer to five BI satisfaction measures based on the BI system used, to
evaluate BI success. These five measures are; user friendliness, timeous and precise
decision making support and lastly the overall satisfaction of BI system users. The
usage of the BI system, due its importance, is further explored in the next section.

3.1 BI Usage as a Measure of BI System Success

Between 10% and 20% of BI projects are abandoned or the implemented system is not
utilized as intended. [10]. This highlights the importance to measure BI usage in order
to determine BI success.

BI systems hold quality information that assists decision makers with insightful
information that they can use for decision making. The measurement of the type of BI
use (i.e. frequency or intensity of use) is therefore an important measure as it measures
the realisation of meaningful use, which has a direct impact on productivity and success
[21]. BI usage therefore has a direct impact on the ability to make decisions [21].

Jones and Straub [22] measured BI usage by considering six areas, namely; fre-
quency of use, duration of use, extent of use, decision to use (use or not use), vol-
untariness of use (voluntary or mandatory), features used, and task supported.
Similarly, Lee et al. (2003, cited in [11]) proposed four measures of system usage as;
frequency of use, amount of time spent using the BI system, the actual number of times
the system was used and diversity of usage. The study postulated that, if the system is
used for a longer period of time, by a large number of users for various reasons of
meaningful usage, the BI system is considered to be successful.

A number of frameworks/models have been published in academic literature
investigating the influence of system end users on the adoption of BI systems. These
include the BI system success model (Hackney et al. 2012), BI system success model
[4], CSF framework for implementation of a BI system [12], Business Intelligence
Extended Use (BIEU) model [21] and User Empowerment approach to IS Infusion [1].

The User Empowerment approach to Information System (IS) Infusion by Kim and
Gupta [1] was selected as the theoretical underpinning for the study based on the strong
focus on the system user. Although it focuses on IS, BI is perceived as a subset of IS
and in many cases BI faces the same challenges as IS [8]. The model, as illustrated in
Fig. 1, does not focus on technological factors or the external macro environmental
characteristics but rather social aspects of IS system adoption. Due to space limitations,
this paper will only report on the work environment and the user empowerment aspects.

The work environment aspect refers to the importance of the work environment in
the psychological empowerment of end users toward the adoption of IS systems. This
view is similar to the social cognitive theory as described by [4] which states that there
is an interaction between human behavior and the environment. The approach suggests
that the design of the work environment has an influence on a Business intelligence
user’s psychological empowerment. This framework focuses primarily on Information
system (IS) users and not the general employees [1]. Perceived fit, job autonomy and
climate for achievement are the main factors that influences an end users’ view on work
environment [1].
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Fig. 1. A user empowerment approach to information systems infusion [1]

User empowerment is based on the theory of psychological empowerment as
postulated by [23]. The user empowerment section contains four ‘cognitions’ or end
user perceptions that influence an individual’s character namely competence (CMP),
impact (IMP), meaningfulness (MNG) and finally choice or self-determination
(SDT) [1]. Each of these factors will be discussed further in section five.

4 Research Approach and Data Collection

The primary objective of this research is to investigate the influence of end user system
adoption of BI systems in a mining firm in South Africa. Based on the objective, the
study explores the “subjective views” of different BI users and are therefore qualitative
in nature. This approach will allow the researcher to explore and to gain new insights as
to how end user adoption influence BI implementations in an organisation.

Company X has two operating mining plants in the Northern Cape Province, South
Africa. The mining operations are approximately 150 km apart. These mines are both
open pit iron-ore mines.

The research focused on respondents from the Business Improvement department,
Human Resources (HR) departments located at the two mines as well as the Head
Office. Within each department, different levels of employees were targeted, including
senior managerial level employees, HR and Business Improvement practitioners,
general end users, business analysts. This diverse sample population represented the
views of employees in their respective departments and locations. These two depart-
ments were an area of interest because in the past, they had implemented a number of
BI projects in an effort to analyse and improve the productivity in the mine. A total of
30 participants were asked to participate in the research whilst 20 participants gave
their consent.

Semi-structured interviews were conducted using the user empowerment approach
to IS infusion [1] to cover various aspects of end user system adoption. The interview
template consisted of three sections. The first section focused on soliciting demo-
graphic information of the interviewees. The second section aimed at understanding the
work environment of the BI users. The third section of the interview focused on
personal behaviors and attributes that influence BI system use.
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After the construction of the interview template, a pre-test was conducted to test the
appropriateness of questions and perform quality control. Two colleagues from the
researcher’s IT department completed the interview template during this process where
after minor amendments were made.

The interview template was emailed to employees who were unable to attend face-
to-face interviews. Due to geographic constraints, telephonic interviews were also
conducted.

5 Discussion of Findings

The discussion section follows the outline of the user empowerment approach to
information systems infusion [1] and include the work environment and user
environment.

5.1 Work Environment

The work environment is influenced by the perceived fit of the technology to the task,
the degree of job autonomy and the climate of achievement [1]. Each of these factors
will be discussed in turn.

Perceived Fit of the BI System. The perceived fit between an application and the
needs of the end user include the extent to which the system caters for basic end user
needs as well as the provision of knowledge that can be actioned by a novice or expert
user [1]. According to the findings, 50% of the respondents believe the BI system, in
particular the systems are not integrated into their daily job tasks. 35% of users have a
neutral feeling towards the BI system. 15% of the employees believe the BI systems fit
fairly well into their daily tasks. Despite the neutral feeling towards the system, end
users are optimistic towards the capabilities of the system. They believe the BI system
compliments some of their work tasks. This was similar to findings in a study con-
ducted by Nkuna [19] that there is a relationship between the perceived ease of use of
systems and their perception of the system being suitable or appropriate for completing
tasks. The job the users do have a great influence on whether employees find the system
fitting or not. Employees working in the Business Improvement department stated that
they felt the system fitted well in their work environment. This is mainly due to the
nature of their work which include the ongoing task of finding ways to improve the
business. Respondent 5 explained: “We use the control charts in our daily caucuses to
discuss previous performances and plans for the day”.

HR employees on the other hand have a range of feelings on the system’s fit to
work. Most of the respondents felt that their BI system did not fit their job. The essence
of this view is captured through respondent 16’s response: “I have to use my free time
during lunch or after work if I want to use the tool”. In support of the above view,
Respondent 12 stated that: “I don’t often use it. The reports on the tool do not support
my work”.
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In summary, the findings are:

e Using BI systems to support decision making is a fairly new process at the Mine.
The importance of user oriented change management in new BI systems is
acknowledged as a critical success factor of BI implementations by Eybers and
Hattingh [24].

® 50% of the employees believe the BI systems does not fit well into their daily tasks,
35% of the employees perceive that the BI systems fits well into their daily tasks and
15% of the employees believe the BI systems fit fairly well into their daily tasks.

Job Autonomy. Kim and Gupta [1] hypothesize that job autonomy is another work
environment factor that has a significant effect on user empowerment. The outcomes of
the job are dependent on an individual’s drive or initiatives rather than on instructions
[1]. Job autonomy creates a care around a job which then enhances an individual’s
motivational disposition to use a system [1]. Based on this, the interviewees were then
questioned about the BI system and whether or not they felt the system gave them the
independence and freedom to conduct work on their own conditions.

Most of the respondents’ views suggest that the nature of the Mine is not a con-
ducive environment for job autonomy. Furthermore, respondents cited that their work
was set around production targets and standard working procedures which makes job
autonomy difficult. This view is captured Respondent 10: “Most of the work we do is
guided by standard work procedures. There are steps we have to follow to conduct
work and we can’t deviate from as that can put us at a health risk”.

Emphasis on the lack of job autonomy, Respondent 9 stated: “Guided by daily
production targets therefore it is difficult to set own targets”.

In summary, the findings are:

e In both the HR and the Business Improvement departments, employees felt that the
mine’s organizational structure does not allow for job freedom due to predefined set
targets.

e Supervisors monitor employee performance and ensure targets are met which
inhibits BI system users to make their own decisions.

e Legislation are strictly enforced by the Department of Mineral Resources through
the Safety Act in SA. The act specify certain how certain tasks should be completed
and therefore makes it difficult for job independence or freedom to perform work.

e Predefined BI reports prohibit the user to define their own reports.

Climate for Achievement. Climate for achievement is a social structure that provides
a frame of reference for individuals’ perceptions about the work environment [1]. It is
the foundation of attitudes and beliefs and it informs the user on what is important and
what is not. Interviewees were questioned about the BI system and whether or not they
felt the system provided them with a platform to achieve more. The objective was to
also understand if the mine had established ways of encouraging a culture of excellence
and of achievement. Respondent 3 stated: “The organisation does not really recognise
us for using the tool”. This was supported by Respondent 1 who indicated that they are
unsure of the BI system capabilities: “We do not know the capabilities of the BI system.
We are not sure what it can do”.



120 S. Eybers et al.

Employees have a need to achieve more but the organisation is not empowering
them with the correct skillsets to achieve more. This is encapsulated in the following
response by Respondent 6: “I think I can do more with the system, but I am not sure”.

The following provide a summary of the findings:

e The BI users generally have a high appetite for achievement.

e Majority of BI users have basic BI skills, this makes it difficult to explore more of
the system’s functionality.

e There is a need to create an environment where employees feel empowered.

e Lack of senior management’s support in using the system negatively affects the
utilisation of the BI systems and technologies. Management support is crucial
towards achieving a successful BI implementation [24, 25].

5.2 User Empowerment

User empowerment is a social construct that examines an individual’s motivational
orientation in relation to their work [1]. Motivation enables individuals to conduct work
more effectively to improve work performances [1]. It is important for this research to
examine the antecedents of user empowerment (competence, impact, meaningfulness
and self-determination) and their influence on BI use. Each of these will be discussed in
turn.

Competency of the User. Competence relates to self-efficacy. It is the degree of self-
belief an individual has towards their own capabilities to effectively conduct tasks [23].
Most of the respondents believed that they were competent in conducting their jobs.
They believe they have the adequate capabilities to effectively deliver work. Regarding
their competency with the BI system, the respondents believed that their poor skill
levels hindered their competency. They believe that their competency improved when
they took an initiative to learn more (i.e. climate to achieve). Respondent 18 stated: “/
had no formal training. I am self-taught. The more I use the system the more I learn
more about it.”

It was observed that users who have a climate to achieve are more competent than
those with a lower climate to achieve. Training plays a pivotal role in improving
employee competency. Trained users felt comfortable with the system and more
competent. In support of this, Respondent 2 stated: “We just started receiving training
on using the system and now I am a bit confident”.

As a result of the feedback received from respondents the following findings could
be synthesized, similar to critical success factors identified by Eybers and Hattingh
[24]:

Employees believe that they are competent in conducting their work.
Employees believe that their competency level will be reduced if they use the BI
system.
¢ Employees believe that BI system training will improve their competency levels.
e Employees have limited basic skills to create their own reports.
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Impact of System Usage. This antecedent to user empowerment reflects an individ-
ual’s level of influence on work outcomes based on system use [1, 23]. In order to
understand the BI system users’ views on the impact of the system, the interviewees
were questioned about their views on the impact they have on the organisation/
respective departments, including the impact of using the BI system.

The results showed that users with great levels of influence are senior managers or
supervisors. This is expected as they hold managerial roles. Management uses BI
reports to make quick operational decisions. The high level of influence is attributed to
that fact that they, as managers, are accountable for achieving production targets.
Respondents from both HR and Business Improvement departments shared the same
views that, the results produced by BI systems influences their actions. A Business
Improvement respondent stated that: “For short interval controls, the system results
influence strategic actions”. (Respondent 5)

Similarly, an HR respondent stated: “For HR reports such as absenteeism, the
results influence strategic actions”. (Respondent 16)

In contrast, non-managerial employees believed they have a low influence on how
work objectives can be achieved. Respondent 20 suggested: “We can give suggestions
to the supervisor”, whilst Respondent 14 felt: “Do not have the power to influence
operation”. The following findings could be synthesized:

e Senior managers or supervisors have a great level of influence.
e Lower level employees believe they have less influence on how work objectives can
be achieved.

Meaningfulness of the System. Meaningfulness refers to the value a task has to an
individual’s personal development plans i.e. the level at which the tasks completed by
an employee contribute towards their individual own goals, standards and beliefs [23].
The level of meaningfulness will affect the employee’s determination thus influencing
their motivation [26]. It relates to the harmonious relationship between the BI user’s
values/standards and the BI system’s values [1]. In order to understand the BI users’
orientation regarding meaning, the interviewees were questioned about the meaning-
fulness of regarding the BI system.

Some of the respondents felt that the system added some form of value. They
believe in the system’s objectives and aims. Although some respondents use the system
only when needed, they still believe in the capabilities and values of the BI system. The
respondents felt the system’s objectives were aligned to their own values and standards.
Those who just started using the system or those who knew little of the system still
believed the system is an enabler and will influence them positively especially when the
system is aligned to business requirements. This is evident in Respondent 2’ statement:
“We just started using the system but believe it will assist us.”

A system that does not meet business requirements does not add value to its end
users. It is therefore important that the views and requirements of end users are adhered
to. The realisation of user requirements through the system’s functionality creates value
to its users. Respondent 5 supported this by stating: “Our department defined the
requirements, so it does bring a lot of value”. One user indicated a reluctance to change



122 S. Eybers et al.

from old legacy solutions to using new BI systems. Users who have spent years
building a solution using MS Excel are committed to and trust their own “systems”.
The following findings could be synthesized:

e The business intelligence system can contribute to achieving business value. In
areas where legacy systems are used, the value of the new BI system is
compromised.

e Business value is achieved if reporting requirements are met and the system inte-
grated into their daily work.

Self-determination. Self-determination relates to an individual’s sense of choice [1,
26]. A lack of power to make choices gives employees a sense of autocratic leadership
which they tend to be negative towards, this then leads to tensions and a decrease in
self-esteem [26]. The interviewees were questioned about the choices they have when
using the BI system. As seen with the results from analysing job autonomy in the
previous section, users of the BI system believe they do not have much choice when it
comes to deciding on their work tasks and schedules.

It is due to aspects such as committing to production targets, adhering to standard
work procedures, mine safety controls, planned routine work and vertical organisa-
tional structures that make it difficult for employees to plan their own work schedules
and deliverables. According to the respondents, self-determination is negatively
influenced by routine work, standard operating procedures, organisational structures
and target oriented tasks. Respondent 9 stated: “I am guided by daily production
targets therefore it is difficult to set my own targets” confirmed by Respondent 10 who
stated: “Most of the work we do is guided by standard work procedures. There are
steps we have to follow to conduct work”. In summary, it can be concluded that BI
users generally not empowered to take and be held responsible for business actions.

6 Conclusion

The study’s findings identified numerous factors affecting the adoption of the BI system
at a mining organisation. Factors related to the work environment suggests that the
availability of a BI system that supports decision making is a fairly new concept at the
mine. The user’s perception of the BI system’s ability to support their daily tasks were
inconclusive. However, the majority of participants believed that the availability of data
in the BI system could support them in performing daily tasks. The strong bureaucratic
culture and nature of the mining work environment inhibits job autonomy. The envi-
ronment is characterized by prescheduled tasks based on achieving clear set targets
carefully managed by supervisors. The industry is furthermore regulated by prescrip-
tive legislation which requires the creation of pre-defined reports for BI users leaving
little room for the development of customized reports. The culture of the mining
environment influences the climate for achievement. Although BI users have a high
appetite for achievement their basic BI system skills inhibit them from achieving more
using the BI systems. This is furthermore negatively influenced by the lack of senior
management to acknowledge the benefits of using the BI systems.
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The BI users in general were not empowered to utilise the BI system to its full

potential. Factors pertaining to user empowerment suggested that BI users were gen-
erally not trained, and therefore didn’t use, the advanced capabilities of BI systems and
technologies. Even if they do get BI system training, study participants felt that they are
not empowered to make business decisions.

7

Recommendations

The following recommendations are made: to improve BI implementations at the mine:

Upskill workforce. The organization currently employ a relative older generation
(above 40 years of age). These workers need to be trained in using specialized
systems and technologies as part of BI systems.

Create awareness. The mine needs to invest time and financial resources to create
awareness of the availability, objectives and capabilities of BI systems.
Management support. Mine managers, union leaders and supervisors should support
the utilisation of BI systems and should set an example for using the BI systems.
Suitable system for the task: Implement BI solutions in areas that can have a
positive, visible impact on organisational performance.
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