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Foreword

The institute of Industrial Managementt the University of Applied Sciences FH JOANNEUM
qualifies industrial engineers to meet the challenges and expectations of internationally-focused
industries. Industrial Managements a member of PRIME Networking, an international non-profit
Association characterised as a Professional Inter-university Management for Educational
networking. PRIME’s purpose is to develop and promote cross-cultural and interdisciplinary
training, academic programmes and research that add value to existing education, research and
training schemes.

Alternately, its members organise an annual event, the EUROWEEK Conference. In 2018 it was the
turn of the institute of Industrial Managementto host the Euroweek in Kapfenberg/Austria
focusing on a contemporary issue — Business Digitalization

Due to volatile and fast moving markets, increasing competition as well as greater complexity of
products and manufacturing systems, industrial companies are facing increasingly intricate
challenges. Experts name it “Industry 4.0” (14.0), also known as the fourth industrial (r)evolution.
14.0 focuses on an intelligent and transdisciplinary world in which smart factories and companies
represent the connection between digital and physical production and supply chain networks.
This development confronts companies with various challenges, in particular the pressure to
strongly raise the degree of digitalization, to adapt production lines to new technologies or to
define the role of humans within new processes.

Adressing these issues, the participants of the conference Business Digitalizatioexamined three
specific aspects of the subject from a scientific perspective:

1. Smart Production
2. New Business Models
3. Human side of Digitalization

As editors of this book of abstracts we would like to thank our international review-board for their
scientific support and the colleagues who formatted the contributions. The editors and authors
hope that this publication will contribute to an engaging discussion on contemporary business and
industry.

Kapfenberg, March 2019 Martin Tschandl

Sabrina Romina Sorko
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Session 1 — Smart Production

This category covers mainly technological topics regarding digitalization such as BIG DATA,
internet of things, cyber physical systems or 3D-printing.

Session Chair

Mag. Dr. Christian Bischof, MBA, Assoc. Prof. FH JOANNEUM

Christian Bischof holds a PhD in Social and Economic Sciences from the
Alpen-Adria-Universitat Klagenfurt and completed a postgraduate
degree (MBA) at the University of Northern lowa (USA). He has practical

and management experience as a consultant and project manager for 6. A3 RIGE
ERP implementation projects and worked as a commercial business unit many benefits to
leader in the IT division of Siemens in the Central & Eastern Europe businesses when
cluster. He is currently Associate Professor of Applied Computer Science properly prepared
with focus on Business Information Systems and Head of the study YR LINROS

program International Supply Management at FH JOANNEUM.
Furthermore he is a Member of the Academic Advisory Board of SAP for
the DACH region. He specializes in In-Memory Computing, Digitization /
Industry 4.0, Industrial Internet of Things, Big Data and Advanced
Analytics.
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Continuous flow reactors - future trend in chemical process industry
M. Lukié™*, F. Valjak?, D. Vrsaljko!

1University of Zagreb, Faculty of Chemical Engineering and Technology, Marulicev trg 19, 10000
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2University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture, lvana Luéiéa 5,
10002 Zagreb, Croatia
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Abstract

Today demands for better control and monitoring of chemical processes as well as stable
product quality represent a challenge for chemical production facilities. Simulation, optimisation
and experimental verification of parameters such as the required pressure and temperature can
be solved by Industry 4.0. Its simulation capabilities and real-time process monitoring will reduce
the failures like waste products and low conversion during production.

Batch production is not transferable from pilot to industrial scale easily (scale up). Batch
reactors accumulate mass and energy which, on various scales, completely loses linearity and it is
sometimes impossible to predict the behaviour of the process on a larger scale. The answer that
can overcome the above-mentioned problems are the special types of tubular reactors for
continuous production, called millireactors and microreactors. The advantage of these systems is
a mass and energy balance with no accumulation. The field of chemistry and chemical engineering
dealing with continuous flow reactors is called flow chemistry.

Until now, the most significant challenge for the application of continuous flow reactors was
manufacturing them. The conventional glass microreactors are brittle, the manufacturing
technology is challenging and does not facilitate manufacturing of internal baffles or static mixers.
To overcome the disadvantages of conventional glass microreactors in this paper, we present a
new approach through additive manufacturing (AM) to design continuous flow reactors with
baffles. AM is a manufacturing process in which the product is made with material deposition,
usually layer by layer. The principle of adding material enables design of complex geometries, but
also access to the inside of the product which enables the design of complex geometric
structures, internal baffles or static mixers inside a continuous flow reactor. For this reason, but
also because of fast manufacturing times, AM has great potential for flow chemistry applications.

This paper presents a case study of millireactors and microreactors produced by AM. The
efficiency and conversion of sunflower oil with methanol and KOH as a base catalyst to FAME
(fatty acid methyl esters) was investigated on already known reaction mechanism. The advantage
of millireactors and microreactors with internal barriers is more effective mixing in the process by
achieving turbulent flow which promotes diffusion and reduces the influence of conduction and
convection. This makes it possible to convert the reactants (sunflower oil and methanol with the
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catalyst) into FAME + glycerol with greater efficiency. Also, the kinetics and modelling of this
process assume that scale up will be achieved by adding new units with the same characteristics.
On the other hand, scale up of the batch reactors using the same process conditions on the 10 L
and 1000 L system loses its kinetics and conversion of reaction.

Further improvement of the existing reactor prototype can be achieved by integrating
various parts of the process, such as the synthesis and separation of products into an integrated
system. This research can be easily transferred to a larger, pilot or industrial scale by adding or
merging new millireactors or microreactors into a series (numbering-up). In the above, it is
possible to incorporate intensive process monitoring by placing sensors (input and output) and
simulate or predict the behaviour of the process through their data acquisition. The
aforementioned continuous monitoring and improvement of the efficiency and utilisation of the
reaction itself can be achieved through Industry 4.0. Until now, the unspecified advantage of such
integrated systems is the rapid determination of kinetics and synthesis characteristics with small
quantities of reactants, which contributes to the overall improvement in the research and
development of new products.

The research is currently being conducted through a cooperation of two faculties (FCET and
FMENA), and research questions will be answered via two doctoral dissertations. The first
dissertation is focused on synthesis process and research about utilisation of millireactors and
microreactors manufactured with AM in the flow chemistry, while the second is focused on design
principles for AM and continuous flow reactors is the case study for verification of principles. This
research shall enable the production of functional millireactors and microreactors with FDM and
SLA AM processes in which the synthesis of FAME is conducted.

In the future in this type of reactors synthesis of other chemical compounds will be possible,
with such reactors ultimately being produced with AM on an industrial scale.
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Material extrusion additive manufacturing with filaments for the
production of permanent magnets and metal-ceramic components
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8700 Leoben, Austria, clemens.holzer@unileoben.ac.at

Keywords: additive manufacturing, material extrusion, multi-material processing.

Abstract

According to the latest definition of ISO and ASTM, additive manufacturing (AM) is a “process
of joining materials to make parts from 3D data, usually layer upon layer, as opposed to
subtractive manufacturing and formative manufacturing technologies”.

This approach enables the production of complex geometries not attainable with other
conventional processes (e.g. light weight and complex internal structures) as well as less waste as
compared with subtractive manufacturing methods. No special tooling is required like in
formative manufacturing besides the production machine; therefore the production of
individualized products or small batches is perfectly possible. All these advantages have attracted
the focus of the research community and the industry, and great efforts are being made to
transfer the application of AM from rapid prototyping to techniques competitive with
conventional industrial processes.

Among the AM processes, material extrusion (ME) is widely used for the production of
polymeric components at industrial and end-user scale. The most popular variant of ME AM s
fused filament fabrication (FFF). In the FFF process, components are produced by the extrusion of
filaments. Thermoplastic polymers and waxes are the materials commonly employed, but the
production of metallic and ceramic components by FFF is also possible.

In this case, polymer compounds highly-filled with metal or ceramic powder are deployed for
the production of the filaments and two additional steps are required (Figure 1). Once the shaping
of the parts by FFF has been conducted, in the debinding step the polymeric components must be
removed by techniques such as dissolution in a solvent and/or thermal degradation. In the
sintering step the parts are sintered using controlled thermal cycles at high temperatures,
obtaining almost fully dense components. A similar technique is used in the process referred as
powder injection moulding (PIM), but PIM is only economical for the production of thousands of
identical parts, since the moulding tools are very expensive to design and manufacture.

C
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Figure 1. Steps in the shaping-debinding-sintering process

A low investment cost for the FFF equipment as well as the potential to process a wide
variety of metallic and ceramic materials are the main advantages of this process. In this work, the
additive manufacturing by FFF of two special types of components is presented. The material
development process is presented for the polymeric compounds used as binders, as well as for
the metallic and ceramic materials selected for the specific application. The filament production,
debinding and sintering of the components was conducted with special focus in the requirements
for each application.

This paper introduces the results of two projects. The first project has the goal to produce
permanent magnets with complex shape and structure from recycled rare earth magnets for
applications in electrical motors and acoustic transducers. The goal of the second project is the
production of parts that combine the different material properties of metallic regions with the
ceramic regions. For example an individualized limb heater, which consists of an electrical
conductive area in the inner regions and an insulating outer shell. All the parts in both projects
will be shaped by FFF and later on sintered or co-sintered, in the case of multi-material parts, to
obtain a final product.

Production of Magnets with FFF

One of the areas that could benefit from the FFF approach is the production of magnetic
components. Permanent magnets are present in numerous applications such as smartphones,
headphones, electric cars, energy generation or micro-mechanical devices. The magnetic
materials cannot be easily machined into complex geometries, which limits the design of the
products and their functionality. Thus, the production with AM is especially interesting for these
materials since it offers new geometrical possibilities, like it is shown in the design study of a 3D
printable ball motor (Figure 2). However, the high price and reactivity of the powders (i.e.
pyrophoric oxidation) used as raw materials complicate the processing with technologies such as
powder bed fusion, binder jetting or vat polymerisation. In FFF the powder is protected from fast
oxidation due to the coating by the polymeric compounds. Additionally, only the exact amount of
material for the part is involved in the processing. For these reasons, the FFF process has been
chosen for the production of rare-earth components in the EU-funded project REProMag.
Recycled Neodymium-Ilron-Boron powder has been studied for the production of sintered
magnets. The feasibility of the process has been demonstrated. Nevertheless, further
optimization of the process is required to obtain magnetic strengths similar to sintered magnets
produced from non-recycled powder by conventional routes.
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Figure 2. Concept of design for magnets produced by FFF (www.siemens.com/press)

Another area in which the FFF process could enable a new set of functionalities is the
production of multi-material components. Since there are fewer limitations in the type of
materials that can be processed by FFF, the combination of ceramic and metallic materials in one
single component is theoretically possible. In the EU-funded project CerAMfacturing, the
production of multi-material long-wave infrared heaters is being studied. For such an application,
zirconium oxide powder was chosen as the electrically insulating material, and stainless steel 17-
4PH as that with electric conductivity. The joint processing of both materials is possible by the
prior adjustment of the sintering behaviour of the filler particles. In Figure 3 the first produced
parts are shown and the properties of the first multi-material heaters are currently under study.

(@) (b)

10 mm

Figure 3. Parts produced by FFF of modified stainless steel (a), zirconia (b), multimaterial with
stainless steel and zirconia (c) and multimaterial combining compression moulded zirconia with
stainless steel by FFF (d)

Summary

The production of metallic and ceramic parts can be done in different ways, one of them is
the sintering of powders together. Often this is done using injection moulding as a shaping step,
but this technology needs expensive moulds and is therefore only economically relevant for the
production of bigger batches. For small batches and individualized parts fused filament fabrication
can be used.

The application of FFF for the production of magnetic and multi-material components
combining electrical conductivity and insulating properties has been investigated. The proper
selection of the particles and the development of a special binder system is very important, as in
the debinding and sintering steps the swelling and sintering behaviour must be equal or at least
comparable for the different compounds. Our results show the feasibility of the process and the

10
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first promising results have been obtained. Based on the properties of the first case
demonstrators produced, the optimization of the process will be conducted in future studies.
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Abstract

Initial Situation

Cost management has been always important for companies. Although, since the financial
crisis in the year 2008, which has turned into an economic crisis for many companies, the
successful management of costs became even more important than ever before. In manufacturing
companies, the overhead costs, which are fixed costs from a structural point of view and which
are indirect costs from an accounting perspective, became more significant for several reasons.
There is the issue on the inflexibility of scaling overheads quickly up and down as required in
dynamic markets. Especially the reduction of overhead costs is a cumbersome process, when to
let go well-established routines. Another issue is the increasing complexity of products that
require sophisticated systems in order to accommodate quickly the needs of the customer. The
research at hand looks into the strategic impact of overhead costs. Several studies point out that a
short-term view on overheads is questionable. Too often, it merely addresses quick budgetary
cuts but misses the long-term aspect. The effective management of the overhead costs in the
long-run requires a scalable overview that allows a drill down of the accounting department to
the specific details behind those costs. Responsible and sustainable management practice fosters
well-orchestrated actions at the right point in time.

Research Question

The research aims for qualitative answers concerning different approaches to the
management of overhead costs. In order to achieve these objectives, the focus is on the research
question. Moreover, the research question guides through the entire investigation. The research
looks for answers to the following question: Which challenges concerning the management of
overhead costs have emerged due to the ramifications caused by Industry 4.0? As a subsequent
guestion the research addresses further: How will overhead management be affected in the
future because of the digitalization of business processes?

Methodology

The research uses a qualitative approach by applying the Grounded Theory methodology. A
series of semi-structured interviews with six stakeholders were conducted in order to find out the
performance of their respective business concerning the ramifications of digitalized

12
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manufacturing processes. In particular, the examination takes into account the perspective of
overhead cost in the context of Industry 4.0. The target group are general managers from high-
tech industrial companies in the region of Kapfenberg, Austria active in automotive, aviation, and
steel production industries, respectively. The interviews took place at the premises of the
companies in the first quarter of 2018. The research enables a detailed insight into the dynamics
of digital innovations in the manufacturing business. The qualitative study has been conducted by
using ATLAS.ti. ATLAS.ti is a Computer Assisted/Aided Qualitative Data Analysis Software
(CAQDAS). CAQDAS provides great functionalities for qualitative research. It enables the
transcription of text, further it helps to assign codes to the text, to manage comments including
memos and to build the interaction of the data. In total six semi-structured interviews took place
by using the interview guideline.

Final Results

The research unveils three major findings. First, sophisticated digitalized processes create an
abundance of data which needs transformation to information and finally conversion to a scalable
model. There is consensus throughout all interviewees that the main challenge comprises the
huge amount of data. Secondly, advanced overhead cost management models complement
existing accounting systems, especially for well-established businesses. Thirdly, the digitalization
of business processes helps traditional businesses to expand their visibility around the world,
which attracts further business. Overall, the results indicate that the management of overhead
cost is crucial for sustaining high technology businesses in the region of Kapfenberg. Further,
volatility, uncertainty, complexity and ambiguity (VUCA) in the manufacturing industry requires
agile approaches, which are enabled by transparent overhead costs. For future research it is
recommended to look into the supplementation of cost transparency with customer-tailored
services. This might enable additional advantages of digitalized processes for customers and
potential customers. The subject of customer loyalty on a higher aggregated level for an entire
region could result from such an investigation. On the other side, the risks of indistinct digital
services carry the risk of negative effects due to information overflow.
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Abstract

Project Summary

Supply chain management in today’s automotive business is characterized by the field of
tension between purchasing, material control, transport logistics and material handling and their
competing goals:

I Purchasing focuses on large delivery quantities in order to obtain the lowest material
prices (economies of scale).

I Material Control is responsible for a reasonable stock level as well as the highest service
level of supply. This consequently leads to smaller order quantities and shorter delivery
cycles.

1 Transport costs per part are reduced by larger delivery quantities (economy of scale).

I Material handling activities and all costs associated with personnel, stock areas and
equipment are highly influenced by order quantities and delivery cycles.

However, the complexity of the problem is caused by the interactions of these influencing
variables, which are not the same for all commaodities, but vary with the part value and size, the
required quantities and the transport distance.

Therefore this article addresses the following research questions:
How can the complexity of this initial situation be solved?
Which formulas or models are usable to solve this dilemma?

f How does an IT-based calculation tool look like to process big amounts of data from
different sources?

T What is the benefit of such an IT-based calculation tool in today’s business?

15
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To solve this optimization dilemma, the respective economic order quantity has to be
determined for all parts by developing an IT-based calculation tool focusing on minimizing the
total cost in the supply chain. Within the total cost of ownership approach the focus is on the
whole supply chain starting with the material order and ending with the final handling step from
the warehouse to the point of use at the assembly line.

The calculation logic is based on the formula for determining the economic order quantity
(=delivery lot size), a formula developed by Gudehus. The following cost components are included
in the original formula:

9 Fixed costs per order caused by material control and administrative material receiving
9 Transport costs for the delivery from the suppliers to the plant

1 Handling costs for physical material receiving and storage
1

Costs of inventory (working capital)

This existing calculation logic is modified by adding the following parameters, which are
relevant for holistic supply chain management decisions in today’s automotive business:

1 Requirement of transport packaging with regard to the transport cycles for all parts and
components

9 Individual logistics cost rates for each logistics building (area costs, personnel, storage
racks including costs of sprinkler systems, shuttle transport)

These amendments to the Gudehus formula ensure excellent quality and accuracy of the
results. A critical discussion and appraisal of formulas and models to determine the optimal
delivery lot size will be part of the full paper in further consequence.

A data-focused approach was used optimize Gudehus formula and the amendments above.
To manage the complexity of the master and transaction data of purchasing, material control,
transport logistics, packaging planning and materials handling, a normalized data model is defined
in an interface between the ERP system and the calculation program. Using extraction,
transformation and load methods, an almost real-time access to the various ERP data sources is
implemented, enabling the processing of gigabytes of data in an automated way for further
supply chain analytic steps within the modern calculation and visualization solution.

The optimum order quantity for a defined period can be calculated for each part number in a
simple manner. The figure acts as a base for holistic decisions within the supply chain. This drives
all involved parties toward minimum total costs and prevents suboptimal decisions driven by
individual metric optimization. The data visualization shows the interactions between the
influencing variables and helps to recognize the user’s impact on the total cost. As part of the
visualization, all input parameters (parts prices, quantities, transport costs, carrier costs, etc.) can
be manually changed and their effects are displayed immediately, thus enabling the user to
simulate various scenarios and to carry out sensitivity analysis. The employees are invited to
change cost components within the planning tool and to analyze the output. For example, it is
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feasible to estimate whether a price increase is permissible, and to what extent, in combination
with a reduced delivery lot size so that the overall costs do not rise. These gamification aspects
make this tool accessible to all users simultaneously and supports them to improve individual
expertise. With the tool, both part-based optimizations and product range optimizations for
individual suppliers or vehicle projects can be carried out.

After completing the current project phase, it will be possible to determine the parameters
for minimal supply chain costs of entire vehicle projects - and simply at the push of a button.

Achievements

This solution provides a comprehensive calculation to optimize total cost of logistics
supplying the production. This was not available until now, even in commercial systems. Due to
the additional logistics parameters included in the optimization calculation, this tool is tailored to
the requirements of Magna Steyr, but the method can be used by companies in all industries and
sectors to optimize their supply chains. With this supply chain optimization tool, Magna Steyr is
taking the lead in handling total cost of logistics, both in the automotive industry as well as in
supply chain and logistics management.

Implementation and Added Value

The solution is available as a prototype and is being amended in a second project step with
additional features (regional filtering of suppliers, trend estimations and additional scenario
calculations and comparisons). This assignment is scheduled for autumn 2018. The added value
lies in a user-friendly display in which the logistics cost of supplying vehicle production can be
optimized with consideration of all aspects of the supply chain.

References

[1] Bousonville T. (2017), Logistik 4.G Die digitale Transfonation der Wertschdpfungskette
Springer Gabler, Wiesbaden, pages 8 — 11

[2] Engels C. (2010), Basiswissen Business IntelligenaBL, Herdecke Witten, pages 169 — 172

[3] Gollwitzer M. and Karl R. (1998), LogistikControlling Wirkungszusammenhéngd_eistung,
Kosten, Durchlaufzeiten umkstandelangen Miiller / Herbig, Miinchen, pages 155 — 159

[4] GudehusT. (2010), Logistik, GundlagenStrategierAnwendungen4th edn. Springer, Berlin
Heidelberg, pages 339 — 351

[5] Hartmann H. (1997), Materialwirtschaft- Organisation, Rnung, Durchfihrung, Kontrolle
7th edn. Deutscher Betriebswirte-Verlag GmbH, Gernsbach, pages 342 — 381

[6] Kemper H-G., Baars H. and Mehanna W. (2010), Business IntelligenagGrundlagen und
praktische AnwendungerEine Einflihrung in die-basierte Managementunterstitzungrd
edn. Vieweg + Teubner, Wiesbaden, pages 26 — 47

[7] Pfohl H-C. (2018), LogistiksystemeBetriebswirtschaftliche Grundlage#ath edn. Springer,
Berlin Heidelberg. pages 107 — 109

17



I nternational Scientific Conference ' Bus iBookafAbstiddgtsgi t al i z ¢

[8] Schoberegger B. (2014), Zielkonflikte im Working Capital Managemer@ptimierung interner
und externer Logistikpeese durch verbesserte Interaktiolaster Thesis an der FH
JOANNEUM University of Applied Sciences Kapfenberg

[9] Schulte C. (2013), Logistik Wege zur Optimierung der Supply Chéath edn. Vahlen,
Minchen, pages 7 - 8

[10] Steinbach L. (2014), Ermittlung eineoptimalen LieferlosgréRe fur ausgewahlte Lieferanten
Bakkalaureatsarbeit am Lehrstuhl Wirtschafts- und Betriebswissenschaften der
Montanuniversitat Leoben

[11] Werner H. (2017), Supply Chain Managemer@&rundlagen, Strategn, Instrumente und
Controlling 6th edn. Springer Gabler, Wiesbaden, pages 6 — 7, pages 34 — 35

18



I nternational Scientific Conference ' Bus BookafAbstagtsgi t al i z

Session 2 — New Business Models

This category contains research fields such as service engineering, digital disruption or innovation
management.

Session Chair

DI Dr. Herbert Michael Richter, Assoc. Prof. FH JOANNEUM

Herbert Michael Richter is currently an Associate Professor at the
Department of Industrial Management at FH JOANNEUM,
University of Applied Sciences. His research focus is on Service
Engineering. He has three decades of experience in the automotive
industry, in senior line management, and as a project manager of
numerous major projects, many years of practical experience in the
areas of logistics planning, SCM organization, Lean Manufacturing,
and the leadership of automotive product areas. Most recently he
was general manager at Magna Steyr.

G¢KS Lk2aaai
emerge from
digitalization lead to
an evolution of
business models.

Contributions

Development of an loT Process Evaluation Method ...........cccoociiiiiiiiiii e, 20
Johannes Dirnberger, Klaus Elser

Generic strategies and options for action in the digitalisation of business models of
small and Medium Sized ENtEIPriSES ....c.uiiiii et e e e e e earees 23
Martin Tschandl, Rico Kogleck

Services Made by Humans? - How Information Technology (IT) shapes our Services -
Considerations for the Hospitality and Healthcare Sectors..........cccvvciveiiicieeeccciiec e, 26
Manuela Tooma, Kathrin Hof&ischanger

Factors for the digital transformation of the company .........cccccviireiii i, 30
Stavros Valsamidis, Dimitrios Maditinos, Efstathios Dimitriadis, Mandilas Athanasios

19



I nternational Scientific Conference ' Bus BookafAbstiagtsgi t al i z

Development of an loT Process Evaluation Method
J. Dirnberger*, K. Elser!

1JOANNEUM University of Applied Sciences, Werk-VI-StraRe 46, 8605 Kapfenberg, Austria,
Johannes.Dirnberger@fh-joanneum.at

Keywords: Internet of things, business process management, process evaluation model,
digitalization.

Abstract

The term Internet of Things (loT) signifies closing the gap between the physical and digital
world. Everyday objects as well as industrial equipment are envisioned to report their “real
world”-status in the digital realm, thereby producing digital images of their physical state.
Furthermore, the progress in micro computation enables bidirectional communication, which in
turn facilitates to trigger actuators or other actions based on real-time data, thereby imparting
“intelligence”. Especially in an industrial context both, the direct use of the data-stream — e.g. for
control and/ or management purposes — as well as the analysis of stored historical data poses
potential in terms of internal optimization and business models, whereby combinations might
exist. Therefore, this paper focuses on 10T in an industrial context.Yet regardless of how the data
is used, the implementation of loT applications influences business processes respectively
requires process-changes similar to the implementation of IT-systems (e.g. enterprise resource
planning systems). Although the degree of changing processes varies among the particular
applications of loT, effective Business Process Management (BPM) influences the success of loT-
projects and consequently the realization of the targeted business value.

According to Fleisch, Weinberger and Worannthe loT contributes towards business value
via five value adding steps: digital service, analytics, connectivity and communication, sensor and
actuator and physical thing. In this context the requirements for the technical implementation —
e.g. standards for communication protocols, architecture and security — are discussed extensively
in scientific literature. It is similar with the topic of loT applications influencing process
management, as it is outlined in the literature as “high resolution management”. However, the
impact of process management on loT applications, specifically the evaluation of loT applications
from a process perspective remains underrepresented. Beyond that, studies indicate that BPM is
often executed tentatively in practice, even if the importance of BPM has increased in the context
of the digital transformation.

Due to the fact that precisely the aforementioned processes significantly change through
applications from the wide field of 10T, it is necessary to analyze the processes in detail in advance
and apply methods that ensure the successful implementation of loT applications and
corresponding processes.
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Since the potential of evaluating and developing methods which accurately consider the
process perspective of new industrial 10T applications remains untapped, the following research
question arises in the context of this paper:

f How can an industrial company identify the value adding aspects of loT applications
within their business processes?

This scientific question yields the following sub-questions:
' Where can loT applications be implemented in current processes?
I How can the concrete benefits be evaluated?

I What are the implications of implementing loT applications on business processes?

In order to answer these scientific questions, the aim of this paper is to develop a Process
Evaluation Model specifically designed for the implementation of loT applications in an industrial
context. This model will establish requirements that have to be met in order to identify the
benefits of loT applications by addressing the process perspective. It is being developed based on
an analysis between the dimension of technical requirements of loT applications, their
implications on actual processes — based on the five value adding loT steps according to Fleisch,
Weinberger and Wortmanpa and their consideration in the Process Life Cycle. This scientific
paper sets out the thesis that there is a gap between these dimensions, which should be closed by
this research.

For this purpose, in an initial step, a state-of-the-art literature research is performed to
examine the fundamentals of loT and its influence on business processes. Furthermore, the
current state regarding BPM and digitalization is assessed. Subsequently, secondary empirical
data from expert interviews are analysed to identify interrelations between the topics of loT and
BPM. Finally, based on industrial standard supply chain processes the Process Evaluation Model is
created to identify measurable benefits of loT applications within the phases of the Process Life
Cycle. Since standard processes are the model’s starting point, the practical applicability
increases. Consequently, the model aims at supporting industrial companies which are eager to
consider the process perspective in detail rather than the isolated technical details.
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Abstract

The paper following this abstract contributes generic strategies and options for action
derived from an analysis of chances and risks occurring when companies digitalise their existing or
invent new digitalised business models. The research focuses on the situation of small and
medium-sized enterprises (SME) with their specific lack of resources by deducing generic
strategies to take advantage of the chances and to be more successful in their digital
transformation.

Modern Society is in flux, provoked by a technological change from an analogue to a digital
age. In this context digitization means the transformation of analogue information into data which
can be processed electronically. However, digitalisation of business implies the integration of
digital technologies into business by the digitization of everything that can be digitized. A
comparison of the term digitalisation indicates that a majority of authors stresses the definition
elements “transformation of business models” by an “innovative use of technologies” and their
“internetworking by the Internet of Things (IoT)” aiming to “generate value added”. Digitalisation
in business takes place on three levels: firstly, the digitalisation of products and services (e.g. with
sensors, actuators, apps) for short term differentiation; secondly, the digitalisation of processes
and decisions (e.g. automation, Big Data) for mid-term competitiveness; thirdly, the digitalisation
of business models to become/stay competitive in long term. The growing number of research
publications on the subject of business models indicates their increasing relevance, focusing on
definitions, elements and the management process for the design of business models. In this
context business models describe “the rationale of how an organization creates, delivers, and
captures value” (Osterwalder/Pigneur 2010, 14).

Based on these concepts, definitions and scientific interest, it has become obvious that
digitalisation will have an increasing impact on the economy in general and business models in
particular, inducing substantial risks and challenges for existing corporations. New competitors
fostered by loT technologies and disrupting business models can dissolve competitive advantages
quickly and jeopardise established companies. Therefore, the digital transformation will be
essential for the competitiveness and long term economic survival of corporations. No matter
how large the enterprise or the industry it is active in, they will all have to question their business
models and whether they are using those digital technologies to become more profitable.
Especially small and medium-sized businesses are challenged to adapt or revolutionize their
business model in time despite limited specific resources. But how can these companies be sure
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about an effective and efficient roadmap towards digital transformation? The early learning curve
of possible impacts of digitalisation for the own business model is the preliminary step to timely
changes or innovations. Hence, the question arises, which risks and chances of digitalisation small
and medium sized enterprises are likely to face? Stampflprovides an appropriate model for a
systematic answer, a map to analyse and structure all interdependencies between business model
and its ecosystem, so as to identify risks and chances of business model innovations.

In a next step these risks and chances are supplemented by typical strengths and weaknesses
of small and medium-sized enterprises derived from a systematic literature research. A
juxtaposition facilitates a deduction of generic strategies which are used to subsequently derive a
systematic overview of options for action. Thus, a discussion of these results should foster SMEs
to use the opportunities presented by digitalisation and to handle the risks of a successful digital
transformation.
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Abstract

Background

Hospitality employees and health care employees have a rather poor social standing, mainly
owing to high time pressures and bad working conditions compared to other jobs. Moreover, they
suffer from physical and psychosocial health problems due to the rising burdens they have to
face, in the caring professions in particular. However, guests and patients require services round
the clock, expect flexibility and that somebody walks the extra mile for them. Hospitality
managers and those responsible in the health care sector, nevertheless, must oversee all aspects
of their operations; they have to create a profitable outcome by the end of the month while
recognizing both the individual and systematic social and psychological needs of their employees,
patients or/and guests. This poses challenges for organisations and employees alike.
Technological advances in the past decades have altered the core technology used in the service
production and delivery process and opened new perspectives for consumers and operators in
the healthcare and hospitality sectors.

Methods

The used method is a literature research. It is a collection and a summary of prior research
studies and standard works in the field of the hospitality industry and the health care sector in
which IT is being applied. This theoretical approach has been chosen to analyse, select and discuss
theoretical material and descriptive material in order to gain a thorough understanding of the
topic and to explore the current state-of-the-art.

Findings

IT facilitates a number of hospitality processes along the distribution of hospitality services
and the guest cycle while reducing transaction costs at the same time. It increases efficiency of
registration-related activities, guest services during and before the stay, as well as checkout
services. The use of it leads to increased productivity and a decrease in service errors. A number
of different digital possibilities help to understand and trigger new markets, to fulfill customers’
needs, and to delight customers and simplifies operational procedures for employees.
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The advent of Health Information Technology (HIT) has transformed the entire health care
sector, from disease prevention and health promotion to the provision of health care services and
health administration. According to the Office of the National Coordinator for Health Information
Technology in Washington, the main reason for using HIT is “to achieve improved health and
healthcare quality, safety, and communication among all members of the care team.” Information
technology in the domestic health-care system is currently used in three different areas: health
information and preventive medicine (web sites, online services, nutrition and exercise advice,
etc.), medical care (labs, operations), and in administrative tasks (governance, documentation,
evaluation and data exchange, etc.). In general, the provision, usage and level of standardization
of IT in the health care sector of Austria can be rated as “good,” although there are missing links
regarding inter-sectoral integration.

Value

This paper understands the heath care sector and the hospitality industry not as two
separate areas, but regards it as one entity which shows similarities in the ways customers are
seen and hospitality is being provided.

Conclusion

The future of the hospitality sector and the health care sector looks promising because of the
role of IT. It unburdens operational processes along the guest and patient cycle and in the
administration. It opens new communication channels and supports the distribution of
information, products and services. HIT in particular is useful for preventing and promoting
health.
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Factors for the digital transformation of the company
S. Valsamidis?, D. Maditinos*, E. Dimitriadis!, M. Athanasios®
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Abstract

While digitization is creating a digital version of analogue and physical things, digitalization
means the use of digital technologies and of data in order to create revenue, improve business,
transform business processes and create an environment for digital business, with digital
information at the core. Digital transformation is broader than digitalization as a way to move to
digital business. It requires far more complex processes to encompass a digital transformation
strategy. Digital transformation is the application of digital technologies to fundamentally impact
all aspects of business and society. The goal is to transform a business with digital processes and
business models, laying the foundation for seizing new opportunities and making market
incumbents agile and innovative as start-ups. Digitalization leads to digital business, while digital
business and digitization are prerequisites for digital transformation.

The main obstacles for business digitalization are the organizational resistance to change, the
lack of a clear digital customer value proposition, the ineffective gathering and leveraging of
customer data, the inflexible technology stack and development processes and the engagement
to legacy business models.

The aim of this study is to offer the insights for the transformation of a company from
analogue to digital. The objectives of the research are the evaluation of the factors for this
transformation. The validation of the question whether fac-tors such as software, digital channels,
exploit of financial resources and innovative actions can contribute to digital transformation.

We pose the following hypotheses: (1) the use of software leads to the digital transformation
of the business, (2) digital focus such as channels and media contribute to the digital
transformation of the company, and (3) exploiting fi-nancial resources with modern revenue
models plays an important role in the digital transformation of the company. These hypotheses
correspond to three factors.

A questionnaire consisting of 16 questions was completed by senior IT and business leaders
of 150 companies in Northern Greece. In the questionnaire, we chose closed questions for the
purpose of quick completion and data processing. Moreover, the questions are multiple choice,
where it is possible to choose among several predefined answers and most of them are questions
of scale or preference, where the degree of preference of the respondent stated. They are the
most important questions in a questionnaire, because they permit classification of the views or
attitudes of respondents. The chosen scales in this research are Likert and the Gutman,
respectively. We applied the factor analysis with the method of principal components and
varimax rotation. The relationship between a number of items was investigated and grouped in
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factors. So, the four factors, based on 10 questions of our questionnaire, are used for factor
analysis. Before proceeding, we checked the Kaiser-Meyer-Olkin measure of sampling adequacy
(KMO) value to be suitable for the factor analysis in addition to The Chi-square value for Bartlett's
test of sphericity in order to calculate the factor analysis.

The statistics software SPSS 22 was used to compute the factor analysis and descriptive
statistics, correlations and reliability validation. The questionnaire was completed by one hundred
twenty two (122) respondents, giving a response rate of 81.3%. The findings confirm the
hypotheses with high percentage.
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Session 3 — Human side of Digitalization

Within this category the focus of research is on the employees. This includes topics such as
learning 4.0, digital leadership, change management or future of work.

Session Chair

MMag. Dr. Sabrina Romina Sorko, Senior Lecturer FH JOANNEUM

Sabrina Romina Sorko studied Business Education and Law at Karl-
Franzens-University Graz as well as Tilburg University Netherlands and is a
certified Social Competences Trainer. She is working as a Senior Lecturer at
the Institute for Industrial Management at FH JOANNEUM with a focus on
human resources. She is responsible for the research group “future of
work” and thus covers topics such as the effects of digitization on
employees or the potentials of augmented reality assisting technologies in
industry. In addition, Ms. Sorko is an consultant in the area of
competence-oriented personnel development.
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The digital Campus. How the digitalization is impacting the higher education landscape.
M. A. Pérez Alonso?
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alonso@fh-joanneum.at

Keywords: digitalization, digital campus, artificial intelligence, teaching methodologies.

Abstract

The higher education ecosystem, according to the Deloitte University Press i.a., is
experiencing a transformation due to the emergence of digitalization; technology is acting as an
innovation driver in education and the changes can already be envisaged. As an example, the
company Oracle plans to launch the product Oracle Student Management as a new functionality
of Oracle Student Cloud. The main goals are to empower higher education institutions with
intelligence based on data and to provide the necessary tools to offer a personalized and modern
learning experience. Such tools feature Artificial Intelligence, machine learning and predictive
analytics, facilitating predictions of student needs, to monitor the learning progress und to
suggest when a student is at risk of failing at any point of time.

These applications are used primarily for online education institutions but they can also
support traditional universities to optimize the student life cycle and as a secondary benefit
prepare students for a digitalized working environment in the near future.

The union of new digital technologies like chatbots and artificial intelligence, as Luckin et al.
points out, open up a world of possibilities to improve and individualize the student’s experience.
As reported by EADTU, online universities are gaining ground on physical universities. In 2016 the
growth of online tertiary education in Europe was up 5,7%, and this growth appears to be
unstoppable. Such new universities lend themselves, by nature, more towards the digitalization
phenomena. Nevertheless and in line with Goldin and Katz, presence - based universities will also
have to adopt to the modern digital possibilities in order to blend tertiary teaching methodologies
with tomorrow’s business reality. If not, students will be confronted with a contradiction, namely,
learning about digitization in a non-digitized context or in other words, universities should start to
"walk their talk” concerning the digital discourse.

This project aims to analyze the trends, tools and methodologies which digitization places at
the disposal of the tertiary education in order to tune the educational system to the new business
system, which is definitely permeated by digitization.

The methodology is based on a quantitative and qualitative analysis of the most advanced
digitalization tools on the higher education market and as a final output makes a proposition of
how to transform step by step the traditional university towards a digitalized one but without
losing its essence.
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Industry 4.0 relevant qualifications and competencies affecting digital
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Abstract

The article highlights specific Industry 4.0 qualification requirements, core skills needed in
the future, and the resulting (labor, education, and technology) policy implications for proactively
shaping socio-technical developments in industry. This work refers to empirical findings founded
by a study funded by the Austrian Research Promotion Agency "Use Case-Based Survey of
Industry 4.0 relevant qualification requirements and their effects on the Austrian educational
landscape".

Industry 4.0 relevant qualification requirements were identified by means of a use case-
based survey of SMEs and large companies from various sectors and regions of Austria in the
context of 130 quantitative surveys and 35 qualitative guideline-based in-depth interviews in
order to identify future core competencies. The starting point for the study is that so far there are
hardly any Austria-specific studies dealing with the impact of Industry 4.0 on the qualification
requirements of company employees. The interviews with company experts reveal, in addition to
insights into the definition, the state of development, changes already initiated, the general
concern as well as opportunities and challenges of Industry 4.0, especially insights into concrete
use cases and the changed work profiles expected from practice and related qualification and
competency shifts, which are presented in the first part of the article. One key finding is that,
according to the company's experts, changes result from Industry 4.0 throughout the entire
company or along the entire value chain: This affects amongst others key areas such as human
resources, sales, logistics and production. Fundamental changes are also observed and expected
in the future at management level and in research and development.

The model of Industry 4.0, which in the majority of cases is understood by the interviewed
company representatives as digitization or integration of the value chain, thus brings about far-
reaching changes at several (inter-) organizational levels, which, however, can be specific for each
company. The term "Industry 4.0" must therefore always be seen in the context of the specific
circumstances of a company or industry. Nevertheless, it is possible to identify company-wide or
cross-sectoral changes in the work profiles, which relate both to technical (especially IT skills,
digital technologies, mechatronics) and to interdisciplinary (project and process management,
interdisciplinarity, flexibility, communication and team skills) competences. These competences
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for the Austrian context largely confirm the findings of the relevant literature but can be specified
more precisely by specific application cases and generalized in their combination.

This results in changes in the entire organizational development. For example, change
management and communication are gaining in importance, and interdisciplinary thinking must
be promoted as a result. In addition, some basic technological and digital education ("literacy") is
essential; basic competencies in IT and dealing with new digital technologies and their integration
into existing living and working realities become essential. Both specialist and generalist
knowledge will be of relevance at company level in the future: the generalists should assume the
function of "bridge builders" and lead teams of specialists. Operational experts expect that simple
manual activities (assistance work) will decline sharply, as increasing digitization, networking and
automation will require higher qualifications or additional skills of employees.

Accordingly, the empirical data for Austria show that the future qualification scenario
"Growing Gap" Is unlikely for Austria and rather a combination of the other two scenarios
"General Upgrade" and "Central Link" is a more likely result. The "General Upgrade" scenario area
not only reflects the level of company qualification, but also implies an overall societal
development that is even more closely related to the fundamental areas of technological or
rather socio-technical and digital literacy.

The second part of the article classifies the empirical findings using concepts of work,
organization and technology-sociology and uses them to draw (labor, educational and technology)
political conclusions for the pro-active design of socio-technical arrangements in Industry 4.0. In
particular, "Workplace Studies", which on the one hand from the ethnomethodological tradition
of the "Sociology of Work" and the "Studies of Work" and in particular from the work on the
human-machine configurations of Lucy Suchman, and on the other hand, the socio-organizational
approach of neo-institutionalism, are promising approaches here, as they focus on the concrete
social and interactional organization of workplace activities, especially in the context of (new)
technologies.

This also makes it possible to focus analytically on the "situational" and contingent nature of
technological and digital changes in the context of Industry 4.0, in order to realize this genuinely
socio-technical process, both from the point of view of different labor policy actors, industry and
above all also to be able to make the employees in the industry better and more self-sufficient. At
the same time, the participative design of the technology itself comes into focus, which in any
case should not be developed and implemented based only on the individual needs of the
employees but should ideally be (co-) initiated by them out of their concrete work needs. The
need for broad basic education in the field of socio-technical and digital education, as well as for a
specialized up-skilling of skilled workers, engineers and developers adapted to these
requirements, should be emphasized once again.
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Abstract

Initial Situation

When corporates deal with digitization, one often hears opinions to such concepts as “The
Fourth Industrial Revolution” or "Industry 4.0". Some even speak of disruptive waves of
innovation that will shake up the entire economy. The increasing dynamics and complexity of
markets (VUCA world) caused by digitization, necessitate digital skills and competencies for
executives.

These projected changes across all industries and market segments make it necessary that
executives need not only focus on implementing innovative technologies or developing new
business models, but will also need to forge new alliances with their employees to understand the
digital reality. In shaping the new work world, executives are challenged to focus on employees as
knowledge workers and creators of innovation.

In terms of the corporate landscape, economic growth in Germany is primarily determined by
small and medium-sized enterprises (SMEs). Because of their innovativeness and flexibility, these
companies can be seen as the backbone of the German economy.

What about the debate on “digitization” in SMEs? To put it in one word: distant. Our
secondary research shows that the majority of companies - including SMEs - see digitization as an
opportunity. To date however, there is a clear gap between large companies and SMEs, when
establishing so called digital skills in their companies.

Why is digital transformation so difficult for SMEs? This question isn’t easy to answer. One
reason may be related to their corporate culture and leadership styles, which are dominated by
the principles of the business owner.Many of these SMEs operate in niche markets and produce
small batches or individual pieces conferring to specific customer requirements. In this context,
employees play a significant role in the economic success of these SMEs.

However, in order to maintain their position as the backbone of the German economy in the
future, it’s time for small and medium-sized enterprises to face the digital transformation. They
need to adapt new digital leadership skills, so as not to lose their competitiveness and their
position as "the job motor of Germany" in the long run. Along with the increasing digitization of
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work, tomorrows mid-sized business executives have to focus even more on employees than ever
before, in order to reach a collaboration based on soft factors such as trust.

However, it is precisely this human component of digitization that so far, has received little
attention in the scientific debate. Thus the research field of digitization for executives is still in its
infancy. This planned paper attempts to contribute to a reduction of the existing research gap.

Research Questions

This contribution explores the question of what leadership must look like in the digital age. In
this context, the following research questions should be examined in more detail:

T Which digital competencies and skills do executives in small and medium-sized companies
need, in order to successfully implement a digital transformation in their company?

I  How can digital transformation be approached in a strategic direction and which maxims
of action influence entrepreneurial achievement?

T What instruments are promising for mastering the digital transformation: Is corporate
entrepreneurship a fast track to innovation?

I Are media companies, leaders or laggards in digital transformation activities?

Methodology

Because scientific investigations so far have been largely omitted, an initial review of the
literature on digitalization and leadership is intended to provide readers with a basic overview. It
uses both German and international literature. A comparison of field activity case results with
best practice and use case examples, as well as scientific reviews is included.

Final Results

Further research is needed to validate the practical applicability of the studies described.
From today’s point of view, the research findings about leadership approaches, suggest that
digitalization can be used to promote innovativeness and new business horizons. Over the course
of the research, the results can be used to develop helpful conditions for an innovation
methodology for digital transformation activities.

This paper represents the beginning of a number of research activities which investigate for
example, the effectivity of the defined guidance during transformation projects and processes
with special regards to SME requirements. That is the reason why this work is neither finalized nor
completed.

41



I nt

ernational Scientific Conference ' Bus iBookafAbstiddgtsgi t al i z ¢

References

[1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

[13]

42

Acker O., Geerdes H., Grone F. and Schréder G. (2013), Builders of the digital ecosystemgs
The 2013Strategy& global ICT 50 studyailable at:
https://www.strategyand.pwc.com/media/file/Strategyand Builders-of-the-Digital-
Ecosystem.pdf [Accessed: 21 Jan 2018]

Apt W., Bovenschulte M., Hartmann E.A. and Wischmann S. (2016), ForesightStudie
a5AAAGE S BerliNBGilable &t St G G
http://www.bmas.de/DE/Service/Medien/Publikationen/Forschungsberichte/Forschungs
berichte-Arbeitsmarkt/fb-463-digitale-arbeitswelten.html [Accessed: 21 Jan 2018]

Arnold H. (2016), Digitalisierung der Unternehmensfihrugdrallstudie und Pladoyer fir
mehr Mut in einer flachen Fihrung und OrganisationZeitschrift Fihrung +
Organisation, pages 330-335

Back A. and Berghaus S. (2015), Digital Matuiity & Transformation Studie Uber das
Digital Maturity Model St. Gallen

Bitkom (Hrsg.) (2016), Bitkom Digital Office IndexEine Untersuchung zum Stand der
Digitalisierung in deutschen Unternehme@earlin

Bolzing D. (2016), Digitale Transformatiolq Ridtig handeln durch eine zielgerichtete
Evolutionsstrategidn: Zeitschrift Fihrung + Organisation, pages 91-98

Bulchmann 0. (2017), Die Digitale Transformation erfordert die Entwickjubigitaler
Fuhrungskompetenm: Wirtschaftsinformatik & Management, pages 20-31

Capgemini (2017), The Digital Culture ChallengeClosing the Employdeeadership Gap
Available at: https://www.capgemini.com/consulting/wp-
content/uploads/sites/30/2017/07/dti_digitalculture report.pdf [Accessed: 21 Jan 2018]

DETECON International GmbH (2016), Digitalisierung und Internet of Things (l@T)
Anforderungen an agile Organisationéwvailable at:
https://www.detecon.com/sites/default/files/detecon studie iot organisation final.pdf
[Accessed: 21 Jan 2018]

El-Darwiche B., Friedrich R., Koster A. and Singh M. (2013), PwC (ed.) Digitization for
economic growth and job creatioAvailable at:
https://www.strategyand.pwc.com/media/file/Digitization-for-economic-growth-and-job-
creation.pdf [Accessed: 21 Jan 2018]

Franken S. (2016), Fuhren in der Arbeitswelt der Zukugfinstrumente, Techniken und
BestPracticeBeispieleWiesbaden: Springer-Gabler

Friedrich R., Le Merle M., Gréne F. and Koster A. (2011), PwC (ed) Measuring industry
digitization¢ Leaders anddggards in the digital economxvailable at:
https://www.strategyand.pwc.com/reports/measuring-industry-digitization-leaders-
laggards [Accessed: 21 Jan 2018]

Kollmann T. and Schmidt H. (2016), Deutschland 4.Q Wie dieDigitale Transformation
gelingt Wiesbaden: Springer-Gabler


https://www.strategyand.pwc.com/media/file/Strategyand_Builders-of-the-Digital-Ecosystem.pdf
https://www.strategyand.pwc.com/media/file/Strategyand_Builders-of-the-Digital-Ecosystem.pdf
http://www.bmas.de/DE/Service/Medien/Publikationen/Forschungsberichte/Forschungsberichte-Arbeitsmarkt/fb-463-digitale-arbeitswelten.html
http://www.bmas.de/DE/Service/Medien/Publikationen/Forschungsberichte/Forschungsberichte-Arbeitsmarkt/fb-463-digitale-arbeitswelten.html
https://www.capgemini.com/consulting/wp-content/uploads/sites/30/2017/07/dti_digitalculture_report.pdf
https://www.capgemini.com/consulting/wp-content/uploads/sites/30/2017/07/dti_digitalculture_report.pdf
https://www.detecon.com/sites/default/files/detecon_studie_iot_organisation_final.pdf
https://www.strategyand.pwc.com/media/file/Digitization-for-economic-growth-and-job-creation.pdf
https://www.strategyand.pwc.com/media/file/Digitization-for-economic-growth-and-job-creation.pdf
https://www.strategyand.pwc.com/reports/measuring-industry-digitization-leaders-laggards
https://www.strategyand.pwc.com/reports/measuring-industry-digitization-leaders-laggards

I nternational Scientific Conference ' Bus BookafAbstagtsgi t al i z

[14] Kranzusch P., May-Strobel E., Levering B., Welter F. and Ettl K. (2017), Das Ziunftspanel
Mittelstand ¢ Update einer Expertenbefragung zu aktuellen und zukinftigen
Herausforderngen des deutschen Mittelstand&vi-Materialien No. 256, Bonn

[15] Lindner D., Ott M. and Leyh C. (2017), Der digitale Arbeitsplatg KMU zwischen Tradition
undWandd. In: HMD Paxis der Wirtschaftsinformatilpages 900-916

[16] LudwigT., Kotthaus C., Stein M., Durt H., Kurz C., Wenz J., Doublet T., Becker M., Pipek V.
and Wolf V. (2016), Arbeiten im Mittelstand 4.9 KMU im Spamungsfeld des digitalen
WandelsIn: HMD Praxis der Wirtschaftsinformatik, pages 71-86

[17] Meier C., Sachs S., Stutz C. and McSorley V. (2017), Establishing a Digital Leaderhsip
Barometer for Snmiaand Medium Enterprises (SMHE}ernational Conference 2017
Technology, Innovation and Industrial Management Lublin, Polen, Available at:
http://www.toknowpress.net/ISBN/978-961-6914-21-5/papers/ML17-009.pdf [Accessed:
21 Jan 2018]

[18] McKinsey Global Institution (2016), Digital Europeg, Pushing the Frontier, Capturing the
Benefits Mumbai

[19] Péladeau P., Benzin T. and Sarrat F. (2013), PwC (ed.) The 2013 Value Shift IndeSlower
growth, subtle shiftsAvailable at:
https://www.strategyand.pwc.com/media/file/Strategyand The-2013-Value-Shift-
Index.pdf [Accessed: 21 Jan 2018]

[20] Schwarze B. and Frey A. (2016), Geht digital auch ohne Bart? Digital Leadership als Chance
fir Frauen! In: Das Magazin fir Innovation, Organisation und Management, pages 102-105

[21] Traum A., Mdiller C., Hummert H. and Nerdinger F.W. (2017), Digtalisierungg Die
Perspekire des Arbeitenden Individuunhs: White paper Series Nr. 1, Rostock

[22] Weiss Y.M.-Y. (2017), Erfolgskritische Kompetenzen im Digitalen Zeitalter: Was sind die
G Cdzil dzNB INariberd { Af f &€ K

[23] Weissenberger-Eibl M.A., Frietsch R., Schubert T., Baclechner D., Beckert B., Friedewald M.,
Lerch C. and Rammer C. (2017), Innovationsindikator 2017 Schwerpnkt digitale
Transformation In: ZEW Gutachten und Forschungsbericht, Berlin

[24] Wirtschaftsrat der CDU e.V. (2014), Fortschritt durch Digitalisiergx, Chancen fir den
Mittelstand. Berlin

43


http://www.toknowpress.net/ISBN/978-961-6914-21-5/papers/ML17-009.pdf
https://www.strategyand.pwc.com/media/file/Strategyand_The-2013-Value-Shift-Index.pdf
https://www.strategyand.pwc.com/media/file/Strategyand_The-2013-Value-Shift-Index.pdf

I nternational Scientific Conference ' Bus BookafAbstiagtsgi t al i z

Speech recognition applications on an augmented reality device for use in a
smart production lab

D. Welsh*, S. R. Sorko?!

1JOANNEUM University of Applied Sciences, Werk-VI-Strasse 46, 8605 Kapfenberg, Austria,
Dominic.Welsh@fh-joanneum.at

Keywords: Augmented Reality, speech recognition, assisting technologies, smart factory.

Abstract

A standard application in the medical and judiciary/legal communities for diagnostic and
reporting purposes, respectively, speech recognition technology is now being adopted for
domestic purposes, with industrial applications witnessing rapid development. Modern (DL HMM)
systems have become highly accurate, but are still prone to error particularly due to two major
factors: divergent phonetic output (i.e. dialect, accent, foreign accent, speech impediments) and
background noise accent). The system runs on Android-based software and is open to
programming and expanding its existing database of commands.

The purpose of this work is to test how strongly an L2 accent in English, and a non-standard
L1 German accent, will affect error rates on ASR on a standard application, developed by an
Austrian business software provider, and an augmented reality device in a smart production
technology lab at FH JOANNEUM University of Applied Sciences. The primary goal is to establish
usability potential advanced speech recognition applications in the manufacturing industry.
Further steps in this project shall include both quantitative and qualitative research for applied
scientific project work and Masters’ theses, in collaboration with a network of industrial partners
at our institute. The project should benefit digital manufacturing systems by reducing speech
recognition errors from non-standard input.

The increasing rate of digitization is facilitating the development of new networked of
technologies in all areas of life. This also creates significant opportunities for industry, especially
regarding human-machine interaction (Spath et al, 2013). Assistance systems such as augmented
reality (AR) are increasingly being used to assist employees in optimizing processes. As of 2018,
there are already different implementation approaches for AR systems, which can be more or less
controlled by speech (Syberfeldt et al, 2014).

Automated speech recognition (ASR) now allows us to control human-machine interface
communication in many different applications and appliances. Individual speech variation used to
be a major obstacle for older ASR systems — now significantly improved by the implementation of
neural network modelling techniques (Kamaruddin et al, 2006, p. 6-10). Despite these advances,
even accurate ASR tools still exhibit error rates when processing certain non-standard varieties of
speech. A study by Biadsy (2011) analysed the influence of dialects and accents on ASR systems
across several dialects of Arabic (which are not always mutually intelligible), with the hypothesis
that errors occur due to a system having to learn divergent phonemes and sounds.
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Given that HMM-based Deep Learning systems are able to learn input (cf. Bishop, 2006),
even if this does not correspond to the standard provided, the idea is to create a set of commands
for the AR system to be put into practice in the Smart Production Lab at FH JOANNEUM University
of Applied Sciences, Kapfenberg, Austria. The initial use case shall for practical reasons be based
on creating a set of commands for using Skype for Business on the AR System HMT-1.
Furthermore, once a framework of frequently used commands has been programmed, staff and
students will be able to “teach” the system how to interpret non-standard speech production in
the correct context.

Finally, Austrian German significantly differs from Standard High German in terms of
phonetic (voiced/voiceless plosives), lexical output (i.e. “Sackerl” vs. “Tite”, “Karotte” vs.
“Mohre”) and even at a grammatical/syntactic level (i.e. use of tenses and nominal cases). Given
that most German software applications are programmed for the market in Germany (not Austria
or Switzerland), the project should help minimize errors and misinterpretations when applying SR-
a voice controlled device in a practical context, with a use case based on Skype for Business.
Furthermore, the research should reemphasise the importance of pronunciation and prosody in
second language teaching.

Recent developments in didactics have led to fluency being advocated over accuracy,
however, given the importance of accurate and clear pronunciation for speech recognition
systems, this approach in language teaching now has greater relevance and credence.
Nevertheless, in order to avoid too strong a teacher-centric focus in the classroom, mixed
methods, tasks and game-based activities are required to make pronunciation drills productive
and effective.
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