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ABSTRACT 

New technological developments allow for an increase in data generation. 
There is a parallel increase in business intelligence systems. As a result, 
numerous operational reports are continuously developed to measure 
operational performance. Many studies state that data-driven reporting 
aids valuable decision-making. However, reports need to be evaluated to 
identify the extent of their impact on operations. This paper provides a 
review of current evaluation methods, which shows that user surveys are 
most commonly used. These surveys are limited, as they only indicate 
reporting quality. Little has been done to quantify the impact of reporting. 
In this paper, an evaluation method is developed that assesses both the 
qualitative and quantitative impacts of operational reports. This method is 
then applied to water management and energy management reporting case 
studies in the mining industry. The quantitative impact ranged from R0.5-
million to R7.3-million and from R0.3-million to R65.0-million for the two 
case studies respectively. 

OPSOMMING 

Nuwe tegnologiese ontwikkelinge maak voorsiening vir ŉ toename in die 
generering van data. Daar is ŉ parallelle toename in sake-intelligensie 
stelsels. As gevolg hiervan word talle operasionele verslae deurlopend 
ontwikkel om bedryfsvertoning te evalueer. Baie studies noem dat data-
gedrewe verslaggewing waardevolle besluitneming bevorder. Verslae moet 
egter evalueer word om die omvang van hul impak op bedrywighede te 
bepaal. Hierdie artikel gee ŉ oorsig van huidige evalueringsmetodes, wat 
toon dat gebruikersopnames die meeste gebruik word. Hierdie opnames is 
beperk, aangesien dit slegs die gehalte van verslae aandui. Daar is min 
gedoen om die impak van verslaggewing te kwantifiseer. In hierdie artikel 
word ŉ evalueringsmetode ontwikkel wat die kwalitatiewe en 
kwantitatiewe impak van operasionele verslae beoordeel. Hierdie metode 
word dan op gevallestudies van die bestuur van water en energie in die 
mynbedryf toegepas. Die kwantitatiewe impak het gewissel van R0.5 
miljoen tot R7.3 miljoen en van R0.3 miljoen tot R65.0 miljoen 
onderskeidelik vir die twee gevallestudies. 

 

1 BACKGROUND AND PROBLEM STATEMENT 

Data is collected and used by information systems to produce data-driven reports and analyses, which in 
turn are used for managerial decisions [1]. There has been a rapid increase in data generation, and this 
trend will continue [2]. This increase is supported by the availability of various technologies that make data 
available from a variety of sources, allow data generation at high velocities, and so cause data to expand 
in volume [3]. Therefore it is expected that the development of reports to represent that data will increase 
too.  
 
Vallurupalli and Bose [4] confirm the increase in performance measurement systems in recent times, and 
acknowledge the impact of the increased adoption of business intelligence (BI) on these systems. BI 
transforms raw data into valuable information [5], [6] by making use of various technologies to gather, 
analyse, and present data [7]. Presenting data can take place in various forms of reporting [7] (noon-reports 
/ automated reports / dashboards and platforms) that are generally used to measure performance. 
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Figure 1 below shows a 99 per cent increase in studies with the key words ‘business intelligence’, and a 
212 per cent increase in studies with the key words ‘performance measurement’ over the past decade. This 
supports the expected increase in reporting.  
 

 

Figure 1: Increase in studies with the key words ‘business intelligence’ and ‘performance 
measurement’ over the past decade [Science Direct database] 

As data becomes more accessible, it becomes easier to compile reports (especially automated reporting 
and dashboards). If left unchecked, there may be multiple reporting products in an organisation without 
any way of evaluating whether such platforms are contributing to business objectives. It may also be 
difficult to determine whether reporting that is intended to achieve certain objectives is effective in doing 
so.  
 
Numerous studies indicate that business advantages can be obtained by exploiting performance 
measurement methods [2], [8]–[12]. However, with the increase in available data and reporting measures, 
their impact needs to be assessed. Although many studies suggest that these measures aid in decision-
making [1], [2], [10], they do not evaluate the impact of those decisions.  
 
Mesaros et al. [1] highlight the importance of BI systems for quantitative measures such as business cost 
and profit. So the extent of the impact of operational reporting on operations need to be comprehensively 
assessed by considering both qualitative and quantitative measures. Figure 2 highlights the scope of this 
study in a basic reporting structure.  
 

 

Figure 2: Basic reporting structure highlighting the scope of this study 
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As shown in Figure 2, BI has three basic steps: gathering data, processing data, and presenting data [7]. 
Numerous technologies and forms of systems architecture can be applied to enable BI. The workings and 
design of these systems have been extensively described in the literature [13]–[15].  
 
The scope of this study is focused on the consumer of operational reports and the actions that are enabled 
thereby. This paper is also focused on the mining sector, considering its importance in South Africa and its 
impact on the environment. Reports have been developed in several studies that are widely used for 
operational efficiency, including water [16] and energy management [17]. 
 
Reporting will need to have a traceable impact on operations if it is to be regarded as valuable. However, 
evaluating these impacts can be challenging, as described in the literature review in the next section. 
 
This paper describes the development of a method to evaluate the impact of operational reports, based on 
the existing and relevant literature. The objectives of the developed method are to identify existing report 
evaluation methods and to combine them into a comprehensive evaluation method to gauge fully the 
qualitative and quantitative impact of operational reports. Finally, the evaluation method is applied to two 
reporting case studies to determine whether it is useful in practice. 

2 RESEARCH METHODOLOGY 

The problem statement was discussed in Section 1: to evaluate the qualitative and quantitative impact of 
operational reports. To address this problem, this study makes use of the systematic literature review (SLR) 
method. An SLR is completed to obtain relevant information on how operational reports are evaluated in 
the literature (Section 2). The knowledge gained from the literature review is used to develop a new method 
to evaluate the impact of operational reports that consider both qualitative and quantitative aspects 
(Section 3). Last, the newly developed method is verified with real-world case studies (Section 4). 

3 SYSTEMATIC LITERATURE REVIEW 

A systematic literature review (SLR) is a procedural method used to identify and critically evaluate available 
research on a specific research topic [18]. An SLR is used in this paper to identify and assess how the impact 
of reports is evaluated in the literature. The knowledge gained from the SLR was then incorporated into a 
method to evaluate fully the impact of reports on operations (described in the next section).  
 
During an SLR, a step-by-step process is followed. These steps include conducting a search in databases 
based on relevant key words, filtering the results to ensure their relevance to the research topic, and 
summarising the final results [18], [19]. The SLR method followed in this paper is shown in Figure 3 and 
discussed thereafter. 
 
Throughout the SLR the goal was to obtain studies relating to the impact of reports in the BI field. Therefore 
the chosen keywords were ‘report’, ‘impact’ or ‘effect’ or ‘value’, and ‘business intelligence’ or 
‘performance measurement’. The keywords were used to search four different credible databases (Scopus, 
IEEEXplore, EBSCO, and Science Direct). To ensure high-quality results, only journal articles and conference 
papers were considered. Results from 2015 to 2020 were considered to ensure that the latest studies were 
included. Last, only studies in English were included. 
 
After the initial search, a large number of results was obtained. To refine this search to the most relevant 
studies, the database results were sorted according to relevance, and only the top 50 results per database 
were considered. Thereafter duplicate results were removed, which yielded a total of 111 results. 
 
The title and abstract of each study were evaluated to establish their relevance before doing a full text 
analysis. Only studies in which a report was developed or evaluated or the impact of a BI system was 
evaluated were considered relevant. This delivered a total of 17 relevant studies. The low number of 
relevant studies indicate a gap in the evaluation of reports in the published literature. 
 
A full text analysis was done for each of the 17 relevant studies. The full text was screened to identify 1) 
whether a report was developed, 2) what method of evaluation was used, if any, 3) what reporting factors 
were considered during the evaluation, and 4) listed benefits or value achievable from the reporting / BI 
system. The full text analysis is shown in Appendix A, while a summary of the results is shown in Figure 4. 
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Figure 3: SLR method and results 

 

Figure 4: Summary of SLR full text analysis results 

Of the 17 relevant studies, nine evaluated BI systems, and the remainder either developed a report or 
evaluated a report. While all BI systems were evaluated, not all reports were evaluated. This means that 
reports were developed but not evaluated afterwards. Where reports or BI systems were evaluated, the 
evaluation methods consisted exclusively of user surveys, questionnaires, and interviews.  
 
Most factors considered in the evaluations were qualitative. Although some studies evaluated quantitative 
factors — such as time savings, profitability, and costs — they were all evaluated in a qualitative manner 
(e.g., whether profitability increased or decreased, without indicating by how much). 

Search for “report” AND “impact” or ”effect” or “value” AND “business intelligence” or “performance 

measurement” in titles, abstracts and key words. 

Refined by: Document type: (Journal articles or conference papers), Publication years: (2015 to 2020), 

Language:  (English)

Scopus

(236 results)

Science Direct

(74 results)

EBSCO

(508 results)

IEEEXplore

(0 results)

Sort by relevance: 

(50 results per 

database)

Remove duplicates

(111 results)

Review abstract and 

title relevance

(17 results)

Full text analysis and 

summary
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The evaluated qualitative factors can be grouped into three groups: data quality, information, and 
representation. Data quality factors are concerned with the quality of the data used in reports and BI 
systems. Information considers the relevance and actionability of the information displayed in reports. 
Representation factors evaluate the visualisations and interaction with the reporting measure. 
 
Peters, M.D., Wieder, B., Sutton, S. & Wakefield, J. [20] considered quantitative factors in their evaluation, 
such as sales growth, market share, and profitability. However, these factors were still evaluated in a 
qualitative way and were not quantified. Most of the studies discuss the importance of reports to aid 
operational and managerial decision-making (Appendix A). However, none of these studies quantify the 
impact of the possible decision-making.  
 
The reports have a direct impact on some of these decisions, such as beneficial operational changes and 
monitoring savings. Other impacts, such as compliance with guidelines and ensuring sustainable operations, 
are indirect. Thus, when quantifying the impact of operational reports, all possible decisions and benefits 
should be considered. 
 
The SLR highlights that there is a need for a new report evaluation method that considers both the 
qualitative and the quantitative factors of reporting. In addition, quantitative factors should be quantified 
by considering the possible decisions and actions taken as a result of the report analysis. These evaluation 
aspects are necessary to gauge the impact of operational reporting fully. Such a method is developed in 
the next section. 

4 DEVELOPMENT OF SOLUTION 

The SLR showed that current evaluation methods mainly consist of user surveys. These surveys provide an 
indication of how useful the end-user finds the report in achieving certain objectives (i.e., the quality of a 
report). This study proposes the addition of quantitative evaluations to provide an indication of the actual 
business value of a report. 
 
The combination of qualitative and quantitative evaluations identifies any mismatch between the two 
aspects of a report, and helps report developers to improve the reporting. For example, it is expected that 
a report that has high quantitative impact will also have a good qualitative score in order to be effective. 
Lower quality reports with a high quantitative impact give a clear indication of where improvements are 
required. Conversely, lower impact reports should have a lower priority when allocating development time 
and resources. 
 
In this study, the impact of a report was evaluated with a survey, as suggested by multiple studies in the 
SLR. The survey was compiled to evaluate both qualitative and quantitative impacts of reports. The factors 
evaluated in the survey are shown in Table 1, and then discussed. 

Table 1: Description of factors evaluated in survey 

Evaluating 
factor 

Description 

Qualitative 

Data quality Data source reliability, data accuracy, data refresh time. 

Information Information relevance, assistance in process assessment, information actionability, usability. 

Representation Report understandability, report accessibility, effectiveness of visualisations. 

Quantitative 

Time savings Increase in productivity or data analysis time savings. 

Direct impacts Direct impacts associated with specific report — e.g., operational changes and incentives. 

Indirect impacts Indirect impacts associated with specific report — e.g., compliance to guidelines and avoided 
costs. 

 
First, the survey considered the qualitative impact. In this study, ‘qualitative impact’ refers to the overall 
satisfaction of a user or consumer of a report. Questions were compiled from the qualitative factors 
evaluated in the literature. This included the data quality, information, and representation. A semantic 
differential scale was used to evaluate each qualitative factor (as proposed by Jetter, Eimecke & Rese, 
[21]). The scale consisted of a five-point rating scale with the direct opposites of each qualitative factor 
at each end.  
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Second, the survey evaluated the quantitative impact. In this study, ‘quantitative impact’ refers to a 
measurable benefit arising from reporting. Quantitative impacts consider time savings and impacts related 
to decision-making. Time savings can be a result of increased productivity or a decrease in the time spent 
in process analyses owing to the availability of the reports. All time savings will then be correlated with 
savings in wages in order to obtain a quantitative impact. 
 
The survey also evaluated the quantitative impact of possible decisions made, or benefits obtained, as a 
result of the report. The possible decisions or benefits will vary for each specific report. The user was thus 
allowed to elaborate on these impacts in the survey, being asked to list both the direct and the indirect 
impacts arising from the report, and to indicate the estimated monetary impact.  
 
Both the direct and the indirect impacts were included to obtain an indication of the cascading effects of 
the quantitative impact of reports. This resulted in a range of monetary impacts, from direct to indirect, 
associated with the report. 
 
The method discussed in this section can be used to estimate the quantitative impacts of reports to evaluate 
their feasibility before they are developed. However, it can also be used after development to ensure that 
reports achieves their original intended purpose. An additional impact can then be added to the already-
developed reports, based on actual events. This information can be used to motivate changes or expansions 
(or curtailment, in the case of over-reporting) to the existing reports. 
 
In the next section, the method developed in this study is applied to case studies. This will show how the 
method is applied to actual situations in the South African mining industry. 

5 EVALUATING THE IMPACT OF ACTUAL REPORTING CASE STUDIES 

5.1 Overview of case studies 

The primary sectors — such as farming, fishing, and mining — form a crucial part of the South African 
economy. Owing to the importance of these sectors, the case studies in this paper focus on one of them, 
the mining industry. The environmental impact of the mining industry, which is very resource-intensive, is 
undeniable [22].  
 
In 2019, the South African mining industry contributed more than 38 per cent of the total industrial energy 
use [23]. According to Haggard, E.L., Sheridan, C.M. & Harding, K.G. [24], the total water consumption of 
the mining industry in 2010 was three per cent of all water used, and although it is not the highest consumer 
of water, the industry’s effect on water quality is severe.  
 
The mining industry needs to manage these resources to remain sustainable and to reduce its environmental 
impact. Accurate reporting can enable operations to monitor these valuable resources and identify 
opportunities to improve operations. Therefore the two case studies in this paper consider water 
management (Case study A) and energy management (Case study B). 

5.2 Case study A: Water management 

Water is a valuable resource, and industries need to manage it to enable sustainable use. This case study 
focused on an operational water reticulation report for a deep-level gold mine. In this study, water is 
cooled on the surface by chillers before being sent underground for various uses. These include cleaning 
stope faces, cooling hot air, cooling, and lubricating drilling equipment. The water is then stored and 
pumped back to the surface to maintain accessible and safe working conditions. 
 
The basic reporting structure is shown in Table 2 (analogous to Figure 2). Throughout the water reticulation 
system, various water-flow and storage-level measurements are installed. The data is captured by the 
mine’s supervisory control and data acquisition system (SCADA), from where the data is stored in a cloud-
based database via an open platform communications (OPC) connection. An established reporting system 
can access the data, perform data analytics, and develop reports. 
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Table 2: Basic reporting structure of Case study A 

 Description 

Operations Underground water reporting of a deep-level gold mine 

Gather data Water-flow and storage-level measurements  

Process data Reporting system with access to a cloud-based database 

Present data Daily automated portable document format (PDF) report via email 

End-user Shaft and services engineer, project engineers, and shaft senior engineering manager 

 
An automated PDF report was developed to monitor water use throughout the operation. The end-users 
receive the report daily via email. The main end-users are the shaft and services engineer, the energy 
management engineers, and the shaft senior engineering manager. Project engineers form part of the end-
users, since they use the report to focus on the optimal and efficient operation of critical equipment that 
uses water. 
 
Certain parameters are reported on, such as water usage intensity, volumes of water sent underground and 
back to the surface, water flow to various mining levels, water use in critical equipment, and exceeded 
water storage limits. 
 
Survey results 
To test the functionality of the survey, it was sent to selected main end-users — three project engineers. 
The qualitative survey results are shown in Figure 5, with the minimum and maximum indicated. The results 
show that the qualitative factors are rated high by report users. The survey questions were derived from 
the SLR (listed in Table 1). 
 

 
 

Figure 5: Case study A — qualitative survey results 

All the end-users agreed about the time saved by using the report to analyse operations and to do fault 
finding. The average time savings were converted to an annual monetary saving by considering the average 
salary of a mining engineer in South Africa. This amounted to R 0.5-million annually. Overall, the end-users 
gave a high rating to the report’s quality, which indicated that the report likely had a time-saving impact 
for the users. 
 
Using the report for fault finding had a significant direct impact on energy savings for pumping and cooling, 
which can be up to R 0.3-million per incident. In extreme cases, when faulty operations can lead to a loss 
in production shift and the report could be used to rectify the problem in time, an avoided cost of R 6.6-
million per day could be obtained. The cumulative impacts are presented in Figure 6. 
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Figure 6: Case study A — quantitative impacts (cumulative) 

It is important to note that the values in Figure 6 are the perceived benefit from the survey’s respondents. 
Although potentially subjective, the values are considered reliable, since the survey’s respondents were 
relevant, qualified, and experienced personnel. 
 
From Figure 6 it can be seen that the direct and monetary impact of the report is much lower than the 
indirect impact. Note that the indirect impact shown above is for extreme cases, which means that the 
monetary and direct impacts are more likely to be achieved on a day-to-day basis.  
 
The high possible indirect impact motivates the continued use of the report, while the lower direct impact 
indicates that report usability should be improved to increase this value. This is motivated by the qualitative 
evaluation (Figure 5), which indicates that the report is not used as much by all the survey’s respondents 
(the largest difference between maximum and minimum rating).  
 
It is recommended to meet regularly with all report end-users and to discuss value-added incidents from 
the report to improve the report’s usability in future. This is expected to lead to an increase in the direct 
impacts of the report. 

5.3 Case study B: Energy management 

South African deep-level gold mines have faced a decrease in productivity and an increase in operational 
costs in recent years [25], [26]. A significant contributor to the increased costs is the industry’s dependence 
on electricity, together with increases in electricity prices [26]. This makes electricity an important 
resource to manage in deep-level gold mines. Case study B therefore considers energy management 
reporting for a range of deep-level gold mines. 
 
The basic reporting structure is shown in Table 3 (analogous to Figure 2). Numerous electricity meters are 
installed to monitor the use of critical equipment. The data is captured by various electricity meters, and 
is ultimately stored in a cloud-based database. The database is accessible via a reporting system that is 
used to develop energy management reports. 

Table 3: Basic reporting structure of Case study B 

 Description 

Operations Energy management of deep-level gold mines 

Gather data Numerous electricity meters 

Process data Reporting system with access to cloud-based database 

Present data Automated PDF project savings and month-to-date performance tracking reports via email 

End-user Shaft and services engineers, energy management engineers, and shaft senior engineering managers 

 
As part of the reporting initiative, two types of report are automatically generated in PDF and sent to end-
users via email. The first is project savings reports that are generated once a month and used to provide 
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feedback on the performance of specific energy-saving projects. These reports include parameters such as 
average daily electricity profiles, daily cost savings, daily energy use, and a distribution of electricity 
consumption according to Eskom’s time-of-use periods. 
 
The second is month-to-date budget tracking reports that are mainly used to monitor how far under or over 
budget a shaft’s electricity use is for each of its critical consumers. The reports are sent to end-users once 
a week. These reports contain electricity consumption information, which is compared with the budgets 
for each critical consumer of a shaft.  
 
This reporting initiative provides end-users with an overview of the electricity consumption of their 
operations. The main end-users of the reports include shaft and services engineers, energy management 
engineers, and shaft senior engineering managers.  
 
Survey results 
Three energy management engineers were asked to complete the surveys in order to test their 
functionality. From the qualitative survey results in Figure 7 it can be seen that most of the qualitative 
factors were rated high. The actionability and usability of the reports received the lowest rating among the 
qualitative factors. This indicates that, although the reports consist of relevant information that is easily 
interpreted to provide energy awareness, they are not exclusively used to develop action plans or make 
decisions. 
 

 

Figure 7: Case study B — qualitative survey results 

The survey results show that end-users indicated that the availability of reports results in time savings when 
gathering, processing, and analysing the energy-related data. This was converted to a monetary saving, 
considering the average salary of a South African mining engineer. This resulted in an estimated R 0.3-mil 
annual impact as a result of time savings. Although the usability of the report was not rated very high, the 
estimated impact owing to time savings is deemed conservative, considering that the reports go out to 
multiple shafts and have multiple end-users. 
 
The survey results indicated that the weekly month-to-date performance tracking reports have been used 
to identify abnormal energy use so that immediate action could be taken. The reports have also been used 
to maintain the performance of energy-saving initiatives. This results in an annual total cost savings of R 
62.5-million, and is a direct impact of the reporting. 
 
As an indirect impact of the reports, the results have also been used to verify electrical metering anomalies 
— one of three systems used to track electricity consumption. In a specific case, this resulted in finding a 
billing mistake that, when corrected, resulted in a recovered cost of R 2.2-million. The cumulative impacts 
related to the energy reporting discussed in this section are shown in Figure 8.  
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Figure 8: Case study B — quantitative impact (cumulative) 

Figure 8 shows a high direct impact and lower monetary and indirect impacts. This indicates that the 
impacts on a day-to-day operational basis are significant for these reports. And this direct impact may be 
even higher when report developers aim to improve the lower qualitative rating received for report 
actionability (Figure 7).  
 
Alternatively, the high direct impact indicates that development resources can be spent elsewhere instead 
of improving report actionability, since the direct monetary impact is already significant. 

6 DISCUSSION OF RESULTS 

The survey developed in this paper can easily be used by report end-users to evaluate operational reports. 
This method allowed the impact of a water management report and energy management reports in the 
mining industry to be evaluated. First, qualitative factors were evaluated, providing a clear indication of 
the reports’ strengths and weaknesses, and allowing report developers to identify where improvements 
were required. 
 
Second, quantitative impacts were also evaluated. Quantifying this impact was valuable for the 
stakeholders involved to help them understand the function and intended effects of the reports. And by 
evaluating both the qualitative and the quantitative impacts, a mismatch was identified that also indicated 
areas for improving the reports.  
 
Case study A identified that report usability could be improved on, leading to increased direct monetary 
impacts. Case study B’s results showed a low report actionability qualitative rating, but a high quantitative 
direct impact. This indicated that development resources could rather be spent elsewhere, since high 
quantitative impacts were already obtained. 
 
It should also be noted that quantifying the impacts related to reporting is a challenging task, and impacts 
such as avoided costs remain subjective. In this paper, highly relevant, qualified, and experienced end-
users provided these quantitative measures of impact, and so they can be seen as a sufficient indication of 
the quantitative impacts. 
 
As a recommendation for further work, standardised performance quantification methods can be used to 
improve the objectivity of the results (which can be based on established protocols [27]). The sample size 
of the survey can also be increased to verify the functionality of the survey. In this study, the case study 
reports had very specific end-users, and only three end-users were considered per case study. More end-
users should be considered to obtain more accurate results. 
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7 CONCLUSION 

The objective of this paper was to develop a comprehensive method to evaluate the qualitative and 
quantitative impact of operational reports. A systematic literature review was completed to identify how 
the existing literature evaluates the impact of reports. It was found that surveys are the most common 
method of report evaluation. However, most studies focused on the qualitative factors of reports, and 
rarely considered the quantitative factors. 
 
A survey was therefore developed for this paper to evaluate both the qualitative and the quantitative 
factors of operational reports. The survey was tested on two case studies in the South African deep-level 
gold mine industry. First, an underground water management report was considered. It was found that this 
report had highly rated qualitative factors that could be used to develop action plans and assist decision-
making. This resulted in cumulative quantitative impacts ranging from R 0.5-million to R 7.3-million. 
 
Second, the energy management reporting of multiple shafts was evaluated. The evaluation showed that 
most qualitative factors were rated high, with the actionability and usability of the reports obtaining an 
average rating. However, the quantitative evaluation indicated that, when the reports were actioned, 
significantly high quantitative impacts could be obtained. These impacts ranged from R 0.3-million to 
R 65.0-million. 
 
In conclusion, a method was derived to evaluate both the qualitative and the quantitative impacts of 
operational reports. The method provides clear communication with involved stakeholders, and allows 
report developers to identify areas for improvement. 
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APPENDIX A: FULL TEXT ANALYSIS OF SLR RELEVANT STUDIES 

Ref. 
Report/BI 

system 
Evaluation 

method 
Factors evaluated Benefits / value 

[4] 
Dashboard 
developed 

Interview with 
vice president 

Productivity, time savings, 
standardised KPIs, reliable data 
sources, effective visualisation, 
managerial control 

Increased productivity of 
review meetings, less time 
on data and more time 
making action plans. 

[20] 
Business 
intelligence 
system 

Hypotheses made 
and tested with 
questionnaire to 
senior managers 

Performance measurement 
capabilities: profit-planning 
information and non-financial key 
performance indicators. Competitive 
advantage: sales growth, market 
share, profitability 

Competitive advantage 
(increase in business 
effectiveness and efficiency) 

[28] 
Business 
intelligence 
system 

Hypotheses made 
and confirmed by 
surveys 

Strategic and operational capabilities 
Strategic and operational 
business value 

[29] 
Business 
intelligence 
system 

Hypotheses tested 
by partial least 
squares from 
surveys 

Sophisticated formats and 
presentation features, interactive 
reporting, easy to use, rapid refresh 
times 

Management control 
activities 

[30] 
Business 
intelligence 
system 

Model built based 
on hypotheses and 
surveys 
completed 

Data quality (accurate, 
comprehensive, correct, consistent), 
representational fidelity 
(understandable, easy to interpret, 
not overwhelming), actionability 
(applicable, usable), and transparent 
interactions (easy to access, available 
when needed, easy to extract) 

Decision-making or 
actionability that leads to 
performance benefits 

[31] 

Dashboard 
and 
scorecard 
developed 

Surveys 
Effectiveness, user involvement and 
usability 

Communicate strategic goals, 
guidelines development 
decisions, identify 
improvement opportunities 

[32] 
Existing 
dashboards 

Interviews 

Dashboard system quality 
(accessibility and viewpoint 
integration) and information quality 
(completeness and currency — how 
current is the information?) 

Facilitates decisions, 
strategy surrogation 

[33] 
Business 
intelligence 
system 

Decision support 
tool facilitated by 
a questionnaire 

Reliability, responsiveness, costs, 
asset management, agility 

- 

[34] 
Dashboard 
developed 

Questionnaire 
Visibility, flexibility, leanability, 
operability, error control and help, 
effectiveness and efficiency 

Makes integrated information 
available, improves 
organisational performance, 
improves support for 
managing strategic goals, 
better decision-making, 
provides more and better 
information 

[35] 
Business 
intelligence 
system 

Questionnaire 

Availability of data, completeness of 
information, information 
management strategy, integration in 
reporting systems, analytical 
capability, actionability, information 
suitability for decision-making, 
information presentation, 
accessibility and availability, pre-
determined formats 

Strategic planning 

[36] 
Report 
developed 

None - 
Improve educational quality, 
avoid student dropouts 

[37] 
Dashboard 
developed 

None - 

Decision-making, 
identification of problematic 
areas, and deciding whether 
improvement measures 
should be taken 

[38] 
Report 
developed 

None - Assists auditor’s work 
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Ref. 
Report/BI 

system 
Evaluation 

method 
Factors evaluated Benefits / value 

[39] 
Business 
intelligence 
system 

Surveys 

Overall performance, ROI, cost 
savings, increased sales, customer 
service quality, data quality, time 
savings, access to data, decision-
making, user interface, business 
process efficiency, number of active 
solvers, satisfaction of employees 

Increase in overall 
performance and 
competitiveness of business 

[40] 
Existing 
healthcare 
reporting 

Interviews Specific use of reports 

Health system decision-
making, assists with selecting 
health care providers, 
community advocacy, 
creates users’ trust in good 
health care provision 

[41] 
Business 
intelligence 
system 

Surveys 
Emotional factors influencing the 
intention to use BI systems 

- 

[42] 
Business 
intelligence 
system 

Questionnaire 

System quality, information quality, 
task compatibility, task significance, 
task interdependence, task 
specificity, tsk significance, use, user 
satisfaction 

Improve patient progress, 
improve financial reporting, 
and enhance learning in 
hospitals 

 


