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Abstract: Data has become one of the most valuable resources for companies. The large data volumes of Big Data projects
allow institutions the application of various data analysis methods. Compared to older analysis methods, which mostly have an
informative function, predictive and prescriptive analysis methods allow foresight and the prevention of future problems and
errors. This paper evaluates the current state of advanced data analysis in Austrian industrial companies. Furthermore, it
investigates if the advantages of complex data analyses can be monetarized and if cooperate figures such as the turnover or
company size influence the answers of the survey. For that reason, a survey among industrial companies in Austria was
performed to assess the usage of complex data analysis methods and Big Data. It is shown that small companies use descriptive
and diagnostic analysis methods, while big companies use more advanced analytical methods. Companies with a high turnover
are also more likely to perform Big Data projects. On an international comparison for most Austrian industrial companies, Big
Data is not the main focus of their IT department. Also, modern data architectures are not as extensively implemented as in
other countries of the DACH region. However, there is a clear perception by Austrian industrial companies that forward-looking
data analysis methods will be predominant in five years.
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Introduction

Data has become one of the most valuable resources of our time, and innovations lead to immense
amounts of data. The daily data volume was as high as 2.5 quintillion bytes per day in 2018 (Forbes,
2018), and 90% of all existing data has been created in the last two years (Bradshaw, 2013).

Oracle, one of the biggest manufacturers of databases, estimates that this trend will be further boosted
in the upcoming years because of the Internet of Things (Andelfinger & Hénisch, 2015).

The linkage between physical and virtual items could lead to a 40% growth in data volume in the next
two years (Statista, 2020). These huge amounts of generated data allow institutions almost infinite
possibilities of data analytics in various fields (Paganoni, 2019). Besides obvious applications such as
the analysis of machine data that allow predictive maintenance to minimize machine downtimes or the
analysis of buying behavior to allow more personalized advertisements, there are also governmental
applications such as the prediction of citizen behavior (Oussous et al., 2017).

Analytical methods use statistical models to extract information out of a very big pool of data. In the
past, explanations of events that already took place could be found with these analyses, however, today,
the main purpose is to make predictions in order to enable or avoid certain incidents (Sappelli et al.,
2017).

This article is aimed at a general audience as well as data management and data analytics professionals
and should point out the shortcomings and qualities of data analysis in industrial companies in Austria
compared to other regions. Moreover, the article should induce a discussion in the community, how the
current state can be improved, especially in regard to what analytical methods are currently used in
Austrian industrial companies and what methods are planned to be used in the future. Furthermore,
factors should be pointed out that influence the willingness of companies to utilize these methods and if
the usage has a direct influence on the turnover. This article contains parts that had been employed by
the author for his Master thesis (Wallner, 2019).

Literature review

One very important aspect in the context of data analytics is Big Data. Gartner, one of the leading IT
research and consulting agencies, defines Big Data as “Big data is high-volume, high-velocity and high-
variety information assets that demand cost-effective, innovative forms of information processing for
enhanced insight and decision making” (Laney, 2001).

Romeike and Eicher (2016) subsumed that having a broader database as provided by Big Data projects
allows institutions more complex analytical methods that can answer more challenging questions.
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A classification of the analytical methods based on their value and difficultness is shown in Figure 1.
Figure 1: Classification of analytical methods
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The simplest form of an analytical analysis is the descriptive analysis, which is used to analyze past data
sets in order to be able to answer the basic question ‘What happened?’. Correlations between variables
are detected to understand past events and to be able to apply this knowledge to present issues (Romeike
& Eicher, 2016). A possible problem from the industry could be ‘“Which parts have failed?’ (Gartner,
2014).

The diagnostic analysis is closely related to the descriptive analysis and also evaluates data sets from
the past. However, whilst the descriptive analysis only answers the question ‘What happened?’, the
diagnostic analysis investigates why a certain event has happened (Sampaio & Saraiva, 2016).

The descriptive and diagnostic analyses only analyze past data to answer why a certain event happened.
The predictive analysis creates models which are able to forecast future events (Romeike & Eicher,
2016).

Tools from statistical methods, data modeling, data mining and machine learning are combined for
predictive analysis where historical and present data are processed. This method is more complex, but
it can provide predictions that answer the question ‘What will happen in the future?” (Romeike & Eicher,
2016).

Prescriptive analysis methods are the newest and most complex addition in terms of data evaluation.
Complex algorithms answer the question ‘How can we make a certain event happen?’ (Romeike &
Eicher, 2016). Similar to the predictive analysis, forecasts are made using present and historical data,
but in addition, also correlations are used that did not happen but have a defined probability of
occurrence (Sappelli et al., 2017).

These complex analysis methods require modern storage architectures like Data Warehouses with Data
Marts, Data Lakes, NoSQL or Cloud storages. These technologies offer the possibility to store and
access large data volumes very quickly and are therefore ideally suited for complex data analyses
(Gorelik, 2019).

There are some detailed surveys on industrial analytics, which focus on the transition to new
technologies and applications of these, e.g., BARC Big Data Analytics Survey (BARC GmbH, 2014) or
BARC Study 2014 (BARC GmbH, 2014). However, in the fast-paced IT sector, a survey from 2014
could already be outdated.

In the BARC Data Analytics study, only 12% of the companies have stated that they already have
experience with Big Data projects, and 22% said that no Big Data initiative is planned. In the BARC
Study from 2014 (BARC GmbH, 2014), 6% have stated that Big Data is an important issue for the
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company. 41% of the companies have also declared that they use modern data architectures such as Data
Warehouses with Data Marts or Data Lakes.

Surveys such as the Industrial Analytics Report 2016/2017 (IOT Analytics, 2016), the biMa Study
2017/2018 (BARC GmbH, 2018) or the 2018 Global Data Management Benchmark Report (Experian,
2018) did not restrict the geographical location or industrial sector of the participants. This approach is
good to reach a high number of participants from different industries, however, regional differences or
differences due to the industrial sector are very hard to outline. In the Industrial Analytics Report
2016/2017 (10T Analytics, 2016), only 30% of the participants said that their companies had performed
predictive or prescriptive data analytics, however, 45% have stated that the predictive maintenance of
machines should be the main IT concern for industrial companies. This article tries to provide an up-to-
date and regionally limited view on the topic of advanced data analytics in Austrian industrial
companies.

Data and methodology

With the definition of the research question and the hypotheses, keywords were specified, and a
literature review was performed. After the research, which included books, articles and studies, the most
important concepts were outlined and information from other studies was extracted. In order to be able
to answer the following research question, a survey was conducted and statistically evaluated. The first
step of this evaluation included an extinction of invalid answers and a visual presentation of the valid
answers, and later certain answers were filtered to answer the hypotheses. To validate the answers and
allow a comparison with different regions and countries, the answers of the study were compared with
the results of other data analytics and data management studies.

Research question:
“What is the current state regarding advanced data analytical methods in Austrian industrial companies?’
The subsequent hypotheses were established and investigated to answer the research question:

= HI: ‘Small companies use descriptive and diagnostic analytical methods, while big companies
use more advanced analytical methods’

= H2: ‘Best-in-class companies have experience in Big Data projects and recognize the positive
effects for different applications and departments’

= H3: ‘The current focus of industrial companies is to implement Big Data technologies’

= H4: ‘Companies which use complex data analysis methods, such as predictive or prescriptive
analysis, are more likely to invest in modern storage technologies’

» HS: ‘The future of data analytics are predictive and prescriptive data analysis’

The survey was conducted online and only aimed at industrial companies in Austria. Only companies
of the primary and secondary economic sectors were classified as industrial companies (Madhushree et
al., 2019).

Therefore, companies from the tertiary and quaternary sectors or commercial enterprises were not
considered. To ensure compelling findings, a minimum of 40 feedbacks was defined. In order to achieve
a low drop-out rate, the survey could be answered in under 10 minutes, and no open and mandatory
questions have been asked. The survey was created with SurveyMonkey, and the answers that could be
chosen were either single or multiple choice. Furthermore, the questions and answers were selected in a
way to minimize the influence of the respondent. The link to the questionnaire was sent to relevant
professionals on 23.09.2019, and a reminder was sent one week later. On 07.10.2019, the survey was
closed because 141 valid responses were available. This number was sufficient to answer the research
questions statistically robustly.

The introductory questions allowed conclusions on how certain cooperate figures, such as the number
of employees or branches, affect the answers to the following questions. In the part ‘Organization of
data management,’ the responsibilities and data quality measures were retrieved. The technical section
dealt with the current focus of the IT and data architecture. The last section addressed the usage of Big
Data, data analysis methods and the applications of these technologies.

Data collection:

The survey was sent to industrial companies from all industrial branches in Austria. It was conducted in
German and translated to English for this publication. 24.82% of the participants were companies from
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the metal industry. This sector had by far the most participants. However, this is explainable since this
sector contributed a quarter of the overall industrial yield in terms of turnover, production value, and
gross value added (Statistia, 2020).

The other sectors had an average participation rate of approximately 6% and were almost evenly
distributed between different branches (see Figure 2).

Figure 2: INTERVIEW DATA - Graphical overview of industrial sector of participants
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Most of the participants worked for companies with a headcount of 201-1000 employees (49.26%),
followed by companies with a headcount of 1001-5000 employees (18.38%). This question was
intentionally asked in a way to only consider employees in Austrian branches. Hence, big cooperations
could not falsify the results.

The business divisions of the participants are shown in Figure 3. Most participants worked in
management (20.44%), 1T (18,98%) and production (16.79%).

The question about the recent yearly turnover was related to the turnover which was achieved with
business in Austria. Most of the companies which participated in the survey had a turnover of over 50
million Euro (see figure 3).

Figure 3: INTERVIEW DATA - Turnover of a company in Austria
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Results and Discussion
The evaluation of the survey led to the following results in regard to the set hypotheses:

H1I: ‘Small companies use descriptive and diagnostic analytical methods, while big companies use more
advanced analytical methods’

Of the companies with a headcount of 1 to 50 employees, 50% used modern data analysis methods such
as predictive or prescriptive methods, and 50% used traditional methods like descriptive or diagnostic
methods. If a company has stated that they used traditional and modern data analytical methods, the
company was counted as a company that used modern data analytical methods. 60% of the companies
with a headcount of 51-200 employees used traditional data analytics (17 out of 28 participants who
answered this question). 200 employees were considered as the threshold between small and big
companies. If only those companies are taken into account, which had under 200 employees, 70% of
those used classical data analytics. Of the companies with over 200 employees, approximately 50% used
modern data analytical methods.

The hypothesis H1 was confirmed.

H2: ‘Best-in-class companies have experience in Big Data projects and recognize the positive effects
for different applications and departments’

As an indicator for a best-in-class company, a yearly turnover of over 500 million Euro has been defined.
23 participants have stated that they fulfil this turnover threshold, 56% of those had experience with Big
Data projects. Of the companies with a turnover below that threshold, only 35% had experience with
Big Data projects. Of the companies with a turnover of under 100 million Euro, only 33% have stated
to have conducted Big Data projects, while 57% of the companies with a yearly turnover of over 100
million Euro had stated to have experience with such projects.

The hypothesis H2 has been confirmed.

H3: ‘The current focus of industrial companies is to implement Big Data technologies’

The question about the current IT focus of the company allowed multiple answers. The number of
responses was well-balanced between the possible options. The top answers in descending order were:

= 39.09% for ‘Integration of heterogenic data sources’ and ‘Reduce complexity of the data
architecture’
= 31.82% for the answer ‘Simple integration of new data sources’
= 28.18% for the answer option ‘Big Data’
So, although Big Data seemed to be very important and to be one of the focus areas for industrial
companies, there was no apparent trend that would confirm H3.

H4: ‘Companies which use complex data analysis methods, such as predictive or prescriptive analysis,
are more likely to invest in modern storage technologies’

Only ten participants of the study have said that they use modern data architectures, such as Data
Warehouses with Data Marts, NoSQL, Cloud storages or Data Lakes. Of these companies, only five
(50%) have already conducted Big Data projects. 93 participants have stated that they use classical data
architectures. 37 of those companies (40%) had conducted Big Data projects. A weak overall link
between the usage of modern data analysis methods and modern data architectures could be proven,
however, the difference in the percentage is too small to establish a general hypothesis.

The hypothesis H4 was not confirmed.
H5: ‘The future of data analytics are predictive and prescriptive data analysis’

28.30% of the survey participants used predictive data analysis methods, and 25.47% used prescriptive
data analysis methods. The companies have stated in the survey that they think these values will change
in five years to 68.87% respectively 63.21%.

It could be shown that there is a clear perception by Austrian industrial companies that forward-looking
data analysis methods will be predominant in five years. H5 was confirmed.

Discussion and comparison with other studies:

The results to hypothesis H1 showed a trend suggesting that complex data analytics, which are expensive
in the application, were at first used by big companies. However, no correlation can be made if complex
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analysis led to a higher turnover or if the high turnover of big companies is the enabler for the usage of
these technologies. If the company size is neglected and the total answers are counted, Austrian
industrial companies even had an innovative lead in the international comparison with other studies,
since 42.65% had already realized complex data analysis projects. In the Industrial Analytics Report
2016/2017, only 30% of the companies had said that they realized complex data analysis projects (10T
Analytics, 2016). However, the Industrial Analytics Report was created in the years 2016 and 2017,
while the present study was conducted in 2019. In the meantime, the values in other countries may also
have increased. Future research should conduct studies in other countries to assess if Austrian companies
actually have an advantage over other geographical regions.

In the BARC Study 2014 (BARC GmbH, 2014), only 6% of the companies had indicated that Big Data
is an important issue in their company. In the BARC Big Data Analytics Survey, 22% of the companies
have said that no Big Data initiative is planned and 12% that no Big Data project has been realized yet
(BARC GmbH, 2014). In contrast, 57% of the companies in Austria with a yearly turnover of over 100
million Euro had stated to have experience with such projects.

What can be assumed is that big companies have realized that Big Data projects are essential to maintain
their competitive advantage. In the Industrial Analytics Report, 45% of the participants had stated that
the predictive and prescriptive maintenance of machines is the main IT focus right now (IOT Analytics,
2016). This leads to the assumption that these companies use Big Data to be able to run complex data
analytics since these methods require a broad database.

The results from the Industrial Analytics Report 2016/2017 study could not be confirmed by the current
study, where the top answers to the question were ‘better control of operative processes’ and the
‘optimization of the production planning’. ‘Big Data projects’ was only the third most given answer to
this question.

Overall, it can be noted that modern data analysis methods and modern data architectures are used by
very few Austrian industrial companies compared to the BARC Study, which was performed in the
DACH region in 2014, where 41% of the participants had stated that they use modern data architectures
(BARC GmbH, 2014).

These architectures are designed in a way to simplify the implementation of these analysis methods;
however, it cannot be assumed that classical architectures will be completely displaced in the industry.
In the future hybrid solutions will run in parallel, so the architecture can be chosen that fits the best for
every single application.

Although it could be shown that Big Data projects are predominantly used by companies with a high
turnover, no correlation can be presumed in the current study, if complex data analysis led to high
turnover, or if the high turnover enables the usage of more complex, hence more expensive data analysis
methods. The questionnaire revealed that complex data analytical methods had mainly been used by
companies with over 200 employees. In general, these companies also have a very high turnover. Future
works should investigate how the turnover has developed over time from the moment Big Data projects
have been introduced in a company.

Conclusion

Analytical methods offer companies various opportunities that can have a substantial business impact.
However, complex analytical methods are expensive and are therefore mostly used by very big
companies. The intention of this research work was to close the research gap and answer the research
question: ‘What is the current state regarding advanced data analytical methods in Austrian industrial
companies?’. For that reason, a survey has been conducted with 141 valid participants.

The study showed that complex data analytics were mostly used by large enterprises. 70% of the
companies with over 200 employees had already performed predictive or prescriptive data analytical
projects, while only 30% of the companies with under 200 employees have conducted such analytics.
In most cases, these companies were also best-in-class companies in regard to turnover. 56% of the
companies with a turnover of over 500 million Euro had experience with Big Data projects. It can be
assumed that only companies which have a high investment power can finance such projects. In the long
term, this strengthens their position even more.
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The investigation clearly showed that although Big Data and complex data analysis were at this time
not the main focus of Austrian companies, there was a clear conception that these methods will become
crucially important in the future, so machine errors or productions stops do not occur in the future.
However, only 28.18% of the companies have stated that Big Data projects were the current focus of
the IT department. These complex analysis and Big Data projects require, in most cases, modern data
architectures since they are very hard to conduct with classical data architectures. These classical
architectures are not intended for this use and a very hard to modify. Very few industrial companies in
Austria have adapted to modern data architectures.

It is also apparent that industrial companies in Austria have a clear understanding that these technologies
will be very important in the upcoming years and think that predictive and prescriptive analytical
methods will be predominantly used in five years. 28.30% of the survey participants currently used
predictive data analysis methods, and 68.87% think that this value will go up in five years. 25.47% of
the participants currently use prescriptive analysis methods, and 63.21% think that this value will
increase in five years. Recognizing this is a very important step, however, Austrian industrial companies
of all sizes need to recognize the positive long-term effects on their own business and start making the
necessary investments now in order to keep up with their international competitors. In some areas, such
as the present focus on Big Data projects and the current usage of modern data architectures, they
currently seem to be behind their international competitors.
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