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Abstract. The purpose of this article is to investigate the relationship between
task characteristics, business intelligence (BI) quality, and task compatibility. It
is essential to investigate this relationship, as Bl often builds up data from the
organization's existing information systems, and thus, is a supplement. In
addition, there is a gap within existing research about task characteristics and
Bl. We conducted a survey of three companies, where 104 Bl end users
answered the questionnaire. Our findings reveal that Bl users who experience
high information quality solve difficult tasks, have a specified job, and their
task solution is independent of others experiencing higher task compatibility.
The main contribution of the survey is a better understanding of how tasks and
BI fit together. In conclusion, the model could be tested in different industries
and with different information systems.

Keywords: Task difficulty, Task specificity, Business intelligence, Digital
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1 Introduction

Accumulation, structuration, and access to data drive the introduction of new business models,
transform the marketing of existing products, and offer new opportunities for internal learning,
regulation, and optimization in organizations. Thus, top level management and information
technology (IT) management have a massive task in both accumulation and provision of access
to data in relevant structures and formats, so that decision-makers, analysts and many others in
the organization can utilize data towards digital transformation [1]. The 25 highest-ranked
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transformation factors include work, coordination, digital uses, and internal innovation practices;
and across these 25 factors, exchange and utilization of data and/or digital tools is a common
denominator in at least 17 factors. Thus, for organizations’ success, it is essential to use IT to
learn from data and to apply the results of that learning purposefully and successfully. Business
intelligence (BI) is a genre of systems that structures, integrates and provides access to data.
Support for further analysis of data can also be provided by BIl. Bl supports decision-making at
all levels in an organization [2]. Top level management uses Bl to monitor key performance
indicators or other measures towards objectives. On lower levels, Bl supports decision-making
of a more tactical nature regarding things such as organizational structure and overall technical
setup. Further down, at the operational level, Bl supports reporting and ad hoc follow up during
daily operations [3]. The diversity of decision-making tasks show that the use of Bl calls for
further analysis of the tasks supported by BI. In information systems (IS) research, task (and
task-structure) is already a concept receiving much attention for several reasons. First, the
analysis of tasks serves to define the roles and functionalities of the IS. Secondly, task structure
or work activity determinants, in a broader sense, [4] are the keys to understanding and
evaluating the IS success [5].

To benefit from BI, there must be a good fit between the tasks at hand and the BI [6]. This is
also referred to as task compatibility [3], [7], [8], [9] in relation to IS success, but, unlike general
IS research, the research specifically on Bl has not yet addressed the fit between task
characteristics and the Bl (technology). This article is an extended version of the paper presented
at the International Conference on Perspectives in Business Informatics Research 2017 [1].With
this article, we develop a research model and report research on the fit between business
intelligence quality and task characteristics.

2 Modeling BI Tasks

2.1 Literature Review

A systematic literature review was performed to address the critical success factors (CSF) in Bl
[10]. The focus was on peer-reviewed papers published between 2006-2015. We followed
Papaioannou et al.’s [2] search strategy that included databases, reference lists, and citations,
which formed the basis for identifying relevant papers. The queries applied consisted of two
facets [3]: one included synonyms for CSFs, while the other represented BIl. The search for CSFs
was based on the following terms: ‘success factor,” ‘success factors,” ‘IS success,” ‘information
system success’ and ‘information systems success.” The other part of the query searched for the
following technology keywords: ‘data warehouse,” ‘data warehouses,” and ‘business
intelligence.” Papers were selected first by the relevance of the abstract, then by the relevance of
the full paper. We searched the following academic databases with advanced search interfaces:
Web of Science (ISI), Scopus (Elsevier), ACM Digital Library, EBSCOhost, and ABI/INFORM
Complete (ProQuest). Of 336 papers and 1184 references, 29 papers fit the scope of the review.
Petter, DeLone and McLean’s [5] framework of IS success was used as the guide for the
identification of CSFs and the analysis and subsequent mapping of how researchers have
identified success in Bl systems. CSFs were categorized as distinct if occurring in at least 20 %
of the 29 papers.

The review findings driving the model introduced below include: (i) CSF research has a
limited focus on task compatibility as an independent factor for Bl success: this is explained
further in Section 2.2; (ii) since users frequently have access to the source system and BI, no
existing research studied characteristics of Bl supported tasks; and lastly (iii), the quality
dimension is the most dominant factor describing Bl success, either by system quality or
information quality.
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2.2 The Relationship between Task Characteristics, Bl Quality and Task Compatibility

Tasks are the activities supporting organizations and a job is comprised of a number of tasks [6].
Thus, the purpose of using the IS is the completion of tasks [4]. Furthermore, the goal of the IS
implementation is to automate tasks or to acquire task information [7]. Because of the
relationship between tasks and IS, various antecedents of IS success are associated with task
structure and characteristics [8]. In the contingency theory literature, the close relationship
between task/fit and performance is emphasized [9]. For instance, misfits can occur when a user
wants to use information from the BI to check key performance indicators (KPIs), but the data is
missing [11].

The review demonstrated that Bl literature has not comprehensively investigated tasks as
CSFs [10]. Many studies have examined task characteristics and their related impact on the use
of 1S, and there have been various suggestions as to how to operationalize the concept [12].
Petter et al. [5] found six determinants of the task category to determine IS success, including
task compatibility, task difficulty, task interdependence, task significance, task variability, and
task specificity. In the review, task compatibility did not count as a distinct CSF, having only
been studied in four papers [10]. Task compatibility diverges from the remaining determinants
by examining the fit between technology and the task, whereas the other determinants describe
the task independently of the technology.

The task characteristics construct is constituted by a number of variables. Task
interdependence defines to what extent the task supported by Bl depends on the completion of
other tasks. Task difficulty is to what degree the task supported by Bl is challenging for users of
the system. Task significance designates the necessity of the Bl task. Task variability is the
degree of consistency between a user’s task and a general work process. Task specificity
represents the details of the task [5].

In the literature, system quality represents an essential parameter for Bl success [13].
According to Lee, Strong, Kahn and Wang [14], information quality (IQ) is formed by four
individual dimensions, including intrinsic 1Q, contextual 1Q, representational 1Q, and
accessibility I1Q. Intrinsic 1Q is identical to DeLone and McLean’s [15] information quality
dimension. Contextual IQ is identical to Goodhue’s [12] concept of task/fit. The remaining two
dimensions are identical to DeLone and McLean's system quality. Lee, Strong, Kahn and Wang
[16] do not consider service quality as a quality dimension such as DelLone and McLean [17] do
in their updated IS success model. The information quality produced by the system [18],
represents a significant factor when the system is evaluated [19]. In the review, 16 papers studied
information quality as a Bl success factor [10]. Thus, it represents a distinct element in the Bl
literature. System quality addresses issues like user interface system errors, ease of use, and
quality and maintenance of program codes [19]. In the review, 28 out of 29 papers found system
quality to be a CSF [13]. Accordingly, the review identifies system quality as the most well
investigated concept of all BI system success determinants of the Petter, DeLone and McLean’s
[5] framework.

Task compatibility emphasizes the requirement of evaluating information quality in the task
context. Bl should hold the necessary qualities to complete the user’s task [12]. When these
requirements are met, the system and the task add value. Information should be relevant, timely,
complete, and of an appropriate amount [14]. These features of information lead to task
compatibility. When BI has sufficient information, it fits the user’s needs. Completeness, in this
sense, differs from a suitable amount, as it measures the information, including all necessary
values. Timeliness focuses on the information being up-to-date for the user’s expectations.
Lastly, relevance addresses whether the information is relevant to the user’s need to fulfill the
task with the BI support [14].
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2.3 Task/Bl Compatibility Model

The model presented below (Figure 1) involves six constructs. Bl quality is divided into system
quality and information quality since system quality represents an evaluation of the Bl system,
and information quality evaluates Bl information. Further, the four task characteristics are
presented. All constructs affect task compatibility.
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Figure 1. Task/Bl Compatibility Model

Based on the relationships illustrated in Figure 1, the following hypotheses are tested in the
article:

H1: There is a positive relationship between information quality and task compatibility
H2: There is a positive relationship between system quality and task compatibility

H3: There is a positive relationship between task difficulty and task compatibility

H4: There is a positive relationship between task interdependence and task compatibility
H5: There is a positive relationship between task significance and task compatibility

H6: There is a positive relationship between task specificity and task compatibility.

3 Methodology

3.1 Data Collection

Data were collected from a questionnaire. The study was prepared according to the procedure
outlined by Dillmann [16], and all questions were based on related research. Thus, they have
been tested and validated by other studies. Further, all the items were selected and evaluated by
three researchers within the field. The questions were measured on a 5-point Likert scale, where
only the endpoints were labeled. Before sending the questionnaire, we conducted a pilot study
with 24 Bl users who had different experiences with Bl. Based on the pilot study, the final
questionnaire was prepared. We used an online survey program to collect respondents' responses.
In Table 1, the questions are presented.
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Table 1. Questionnaires used in the survey

Construct Item Question Reference
System quality SysQua01 Bl is easy to learn. [20]
SysQua02 Bl is easy to use. [21]
SysQua03 The information in Bl is easy to understand. [22]
Information quality | InfQua0l Data are displayed in a consistent format in BI. [22]
InfQua02 Data in Bl have high validity. [22]
InfQua03 Other employees at the organization also think the [22]
data in Bl have high validity.
Task compatibility | TaskCom01 This information is useful for my tasks. [22]
TaskCom02 This information is complete for my needs. [22]
TaskCom03 This information is relevant to my tasks. [22]
TaskCom04 This information is sufficiently up to date for my [22]
tasks.
Task difficulty TaskDif01 B1 makes it possible to complete complicated tasks. | [23]
TaskDif02 The tasks | complete in Bl require specialized [23]
knowledge.
TaskDif03 The tasks I solve in Bl are ones | have never done [23]
before
Task TaskInt01 If | do not complete my tasks in BI, one or more [23]
interdependence employees in the organization cannot complete
their tasks.
TaskInt02 In BI, I can only do tasks if one or more employees | [23]
have completed another task first.
TaskInt03 I am independent of other employees to prepare [23]
tasks in BI.
Task significance TaskSig01 The tasks | complete in Bl are an important part of | [23]
my tasks.
TaskSig02 I make decisions by the tasks | complete in BI. [23]
TaskSig03 My tasks completed in Bl are important to other [23]
employees in the organization.
TaskSig04 Other people make decisions based on the tasks | [23]
completed in BI.
TaskSig05 My tasks in Bl are important for collaborators [23]
outside the organization.
Task specificity TaskSpe01 My tasks are always defined before | complete [23]
them in BlI.
TaskSpe02 The tasks | complete in Bl can be done in more [24]
than one way.
TaskSpe03 Normally, I do not complete the same kinds of tasks | [23]
in BI.

The research was conducted in three companies in different sectors. They used various BI
tools including Cognos, Business Objects, and Power Bl. The selection criterion for selecting
respondents was access rights to the Bl systems. All respondents were informed in advance by
the company that a data collection would be made for research purposes. Thereafter, an email
with a link to the questionnaire was sent to Bl users. If the respondents had not responded to the
survey after a week, we sent a reminder. There were 522 potential users of Bl and 269 answered
the questionnaire. Thus, there was a response rate of 51 %. Of this group, only 104 were real Bl-
users who used this system for statistical analysis. The second lot of users had access rights to
Bl, but they did not use the system. Only those respondents that had responded that they had
used the system were considered for further statistical analyzes. According to Hair et al. [25], it
is necessary to inquire of 10 times more users than the number of relationships in the research
model. There are six relationships in the model in Figure 1, thus the minimum amount of
respondents would be 60. Therefore, the sample size was sufficient to execute the Partial Least
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Squares Structural Equation Modelling technique (PLS). SmartPLS version 3.2.7 was used for
the PLS analysis.

3.2 Assessment of the Reliability and Validity of the PLS Model

We tested the model represented in Figure 1 with PLS (see Figure 2).
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Figure 2. The tested PLS model

The starting point for PLS was a structural theory, showing how latent variables are related to
each other. PLS is one of the two main approaches for estimating the real-world in a structural
equation model [25]. Before examining the relationships in the model, using PLS, the validity
and reliability were assessed [26]. Before examining the relationships in the structural equation
model, the reflective and formative measurement model was evaluated. Guidelines of Hair et al.
[25] were followed. Hence, task difficulty, task interdependence, and task significance were one-
item constructs and could not be evaluated. We evaluated the reflective measurement model by
using internal consistency, convergent validity, and discriminant validity.

59



Table 2. Assessment of reflective measurement model

Converaent validit Internal consistency Discriminant
9 y reliability validity
Construct | e | outerloading | AVE | SomResite | Cronbach |y
0.7< 0.5< 0.70< 0.70< includes 1
_ InfQua01 0.786 No
Information InfQua0?2 0.915 0.769 0.908 0.847 No
Quality
InfQua03 0.923 No
SysQua03 0.927 No
System Quality | SysQua04 0.923 0.881 0.928 0.882 No
SysQua05 0.849 No
TaskCom01 0.761 No
Task TaskCom02 0.847 0.660 0.885 0.826 No
Compatibility | TaskCom03 0.724 ' ' ' No
TaskCom04 0.905 No

In Table 2, the reflective measurement model is assessed. All items are above the threshold
values recommended by Hair et al. [25]. According to Hair et al. [25], the heterotrait-monotrait
ratio of correlations (HTMT) is more recent than other methods for assessing discriminant
validity in PLS. HTMT were also evaluated, and in all cases, the interval did not include 1.

The formative measurement model was evaluated based on collinearity, significance and
relevance and outer weights. Task specificity was the only formative construct. VIF is in both
cases below 5, with the value 1.049. The outer weight was also assessed, and in both cases, they
were significant (p<0.001). Task significance, task difficulty, and task interdependence are
single-item constructs, and therefore, were not tested.

4 Results

The PLS based testing of the hypotheses is summarized in Table 3 which reflects coefficients
and p-values. The R? adj. of task compatibility is 0.729. Therefore, the model has a high degree
of explanation.

Table 3. Tested hypotheses

Hypothesis Coeff. P Values Significance
Information Quality -> Task Compatibility 0.426 0.000 Significant
System Quality -> Task Compatibility 0.042 0.645 Insignificant
Task Difficulty -> Task Compatibility 0.401 0.000 Significant
Task Interdependence -> Task Compatibility -0.128 0.029| significant
Task Significance -> Task Compatibility 0.032 0.642 Insignificant
Task Specificity -> Task Compatibility 0.133 0.012| significant

There exists a positive and significant relationship between information quality and task
compatibility (p<0.001). A higher information quality contributed to the increase in the Bl users’
perception of task compatibility. Furthermore, we found a positive and significant relationship
between task difficulty and task compatibility (p<0.001). Thus, the more difficult the task the
user solves with BI, the better the fit between the tasks and Bl is perceived. Surprisingly, we
found a negative and significant relationship between task interdependence and task
compatibility (p<0.05). The more independent the task is, the better task compatibility becomes.
Finally, we found a positive and significant relationship between task specificity and task
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compatibility. Users’ perception of how specific a task is, affects the task compatibility. If the
task is highly specified, the user also experiences a good fit between technology and tasks. The
relationship between system quality and task compatibly is insignificant. The same applies to the
relationship between task significance and task compatibility.

We also assessed the effect size, which is referred to as f?[25]. The guidelines provided by
Cohen [27] were followed. Information quality and task difficulty has a medium effect on task
compatibility (f>=0.301) and (f?=0.345). While task interdependence and task specificity have a
low effect on task compatibility (f2=0.055) and (f >=0.058), the other constructs do not affect task
compatibility.

Another relevant measure is the predictive relevance (Q®) of a dependent construct. If the
value of Q?is higher than zero, it indicates the path model’s predictive relevance for the
dependent construct [25]. In the model, Q? is equal to 0.444 and therefore, above zero. In
conclusion, the model has predictive value.

5 Discussion

Task compatibility is an important construct, leading to higher individual impact from a user’s
perspective, which several studies have confirmed [12], [28], [29].

Task difficulty was found to have a positive and significant relationship with task
compatibility. That implies that users see more potential in Bl when the task at hand is difficult.
This result contradicts Goodhue and Thompson [12], who found that non-routine tasks generated
lower assessments of the compatibility. Several conditions may add to the explanation of this
difference. One reason may be the difference of the definition of the concept of compatibility in
Petter et al. [5] and Goodhue and Thompson [12]. With the former, compatibility is associated to
the task, whereas the latter authors connect compatibility to the internal characteristics of data.
Another possible reason is that Goodhue and Thompson [12] investigated a variety of
technologies, whereas the current data solely considers Bl systems.

Task interdependence measures whether the Bl user is dependent on colleagues’ tasks before
the reports are made in Bl. The relationship is negative and significant. Therefore, if the user can
perform the tasks independently of their colleagues’ work, then the task compatibility is higher.

Information quality was measured by the consistency of data, the user’s own and others’
perceived validity of data. Thus, the positive and significant relationship with task compatibility
is not surprising, as the information quality would be expected to be an essential premise for
completing a task. The data confirmed this assumption. The analysis also confirmed that the
more specific the task is, the higher the user assesses its fit with the Bl. Several explanations can
be made for this finding. One explanation could be that the more precise or specific the task is,
the easier it is for the user to identify the information that can solve the task. Conversely, the
more explorative a task is, the more difficult it may be for the user to determine the relevant
information for the task. Related to this, the user’s experience with the task may influence the
assessment of task specificity and, thereby, also the relationship with task compatibility.

As mentioned above, no relationship was found between system quality and task significance
and task compatibility. According to Petter et al. [5], task significance is often related to the
intention to use, user satisfaction, and individual impact [30], [31]. Therefore, it makes sense to
assume that the significance of a task does not influence the fit between the task and technology.
The unexpected insignificant relationship between system quality and task compatibility could
be investigated further. Perhaps the mandated nature of BI could influence the lack of
significance in both cases.

The topic of tasks and Bl is essential because, in many organizations, Bl is based on the
organization's data, and is, therefore, a supplement to the other information systems. To ensure
the highest possible individual time impact for the individual employee, it is essential to
understand this relationship. The article has several contributions about the relationship between
tasks and BI. Firstly, we can see that higher information quality provides higher task
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compatibility. The same applies to the two task characteristics, task difficulty and task
significance. Concerning task interdependency, the employees will provide higher task
compatibility if they are independent of other employees to complete the task. These
characteristics are important in an organization that has implemented Bl in order to ensure
optimal use of technology. Secondly, the model has a high degree of explanation. Moreover, the
two highest effects in relation to task compatibility are information quality and task difficulty,
followed by task interdependence and task specificity. Thirdly, the article has a methodical
contribution, as it is the first article, as we know, to operationalize task characteristics at such a
level that it can cover the tasks across organizations and employee groups. As mentioned earlier,
there are only a few studies on the connection between different task characteristics; for instance,
task compatibility, use, user satisfaction and individual impact. Therefore, more research is
needed to investigate the role of tasks in different information systems and in different contexts.

6 Conclusion

For many organizations, it is essential to handle large amounts of data and use the information
from that data to improve competitiveness. Based on a literature review, we have developed a
task / Bl compatibility model that consists of four task characteristics, including information
quality, system quality, and their relationship with task compatibility.

The model was tested using PLS and has a discriminant coefficient of 0.729. The models
shows that users who experience high information quality solve difficult tasks and have a
specified job, while the task solution is independent of others experiencing higher task
compatibility. In future work the model can be tested in different industries and with different
information systems.
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