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Preface

This publication collects the proceedings of three conferences dedicated to infra-
structure-based solutions that will support the deployment of Internet of Things (IoT)
services and applications in the future. The 30 revised full papers in this volume were
carefully reviewed and selected from a total of 51 submissions. The conferences also
featured 16 special contributions from recognized experts in the field.

The first one, the International Conference on Mobility and Smart Cities 2014, was
to provide a platform for the cross-fertilization of ideas and to present cutting-edge
innovation and technologies for sustainable solutions to the mobility and smart cities
agenda. The focus of the conference reflected the EU thematic priorities for research
and innovation to improve the quality of life of citizens and make cities more sus-
tainable with less impact on the environment.

The second conference, SDWN, focused on software-defined techniques for sup-
porting more flexible use of wireless and wireless sensor networks. As we approach the
5G space, it is envisaged that the merge between software-defined techniques and the
IoT will indeed bring new value in the networking infrastructure to support the chal-
lenges of accommodating exponentially growing M2M traffic.

Finally the proceedings of the last conference, SaSeloT, provide an outlook on the
safety and security in the IoT domain, highlighting both opportunities and risks. The
risks stem from the integration of numerous distributed devices that belong to a plethora
of (sometimes unknown) owners, have limited computational power, and are located in
unsecured environments without any access controls. The opportunities come from the
ability to add resilience to our IoT systems, detecting threats to public safety and security
at an earlier stage so that the impact of such threats can be mitigated more easily, and by
providing additional support during disaster management and recovery.

April 2015 Raffaele Giaffreda



International Conference on Mobility and Smart Cities,
Mobility IoT 2014
Rome - October 27-28, 2014

Preface

In this dedicated mobility and smart cities section of the publication, it is our pleasure
to introduce to you a wide selection of cutting-edge and insightful research papers that
were presented at the First International Conference on Mobility and Smart Cities 2014.

The 2014 conference was an IoT co-located event that took place in Rome, Italy,
during October 27-29, 2014, forming one of the main conferences in the IoT360
Summit. The conference was organized by the Faculty of Materials Science and
Technology (MTF STU) in Trnava, Institute of Industrial Engineering and Manage-
ment in collaboration with the European Alliance for Innovation in Slovakia, and its
partner, the European Alliance for Innovation, in Trento, Italy.

As co-chairs of the conference and members of the Organizing Committee, it was
with great satisfaction that we had the opportunity to welcome and meet individuals
from around the world, all of whom share a common interest in the area of mobility and
smart cities. In particular, we would like to thank the presenters who showcased their
latest research and also the audience members who added to active discussions and
debate regarding the recent developments and the outlook for the future of the field.

The goal of the International Conference on Mobility and Smart Cities 2014 was to
provide a platform for the cross-fertilization of ideas and to present cutting-edge
innovation and technologies for sustainable solutions to the mobility and smart cities
agenda. The focus of the conference reflected the EU thematic priorities for research
and innovation to improve the quality of life of citizens and make cities more sus-
tainable with less impact on the environment. The conference presented participants
with a unique opportunity to engage with different stakeholders from across Europe and
around the world. In doing so, the conference offered an ideal platform to empower the
triple helix of university research, industry, and government, while also providing
innovative opportunities focusing on the growth and development of mobility and
smart cities.

A total of 32 research papers are featured in this publication, with contributions by
researchers from across Europe and around the world. The publication includes articles
written and presented by authors from 17 countries, including China, Croatia, the
Czech Republic, Germany, Greece, Italy, Japan, Norway, Poland, Portugal, Romania,
Singapore, Slovakia, South Africa, South Korea, Sweden, and the UK.

Among the papers featured in the publication are those written by the conference
keynote speakers, Prof. MSc. Milan Dado, PhD., the Dean of the Faculty of Elec-
tronics, TU Zilina, Slovakia, and a coordinator of the project ERA Chair H2020, who
discusses the “Challenges and Unwanted Features of the Smarter Cities Development”
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and Prof. George Teodorescu PhD, from the International Institute for Integral Inno-
vation, Koéln, Germany, who discusses the topic of “Parking Zero.”

As co-chairs of the conference, we were particularly impressed by the wide range of
innovative research solutions presented during the conference. The conference was
divided into six sessions covering the areas of smart mobility and security, social
innovation and infrastructural research, smart cities, the SUPERHUB Project, urban
mobility and e-mobility, innovation in transport methods and services, and creative
cities. As a result, the papers included, in our opinion, accurately reflect the diversity of
content and rapidly developing nature of the mobility and smart cities agenda. The
research not only illustrates the current state of the art in the field but it also helps to
contribute to defining the future thematic areas of debate.

In conclusion, we would like to once again express our sincere thanks to all the
authors and audience members who attended the conference in Rome, Italy, and also
the authors who contributed to the creation of this mobility and smart cities publication.

Dagmar Cagariova
Jana Sujanova
Paul Woolliscroft



International Conference on Software-Defined
and Virtualized Future Wireless Networks
SDWN 2014
Rome - October 28, 2014

Preface

We are very pleased to introduce the papers that were presented at the First Interna-
tional Conference on Software-Defined and Virtualized Future Wireless Networks
(SDWN) 2014. While the past few decades have witnessed a rapid growth in mobile
and wireless networks, numerous problems and challenges become increasingly seri-
ous, such as heterogeneous wireless networks, spectrum scarcity, smooth evolving and
fast deployment, technologies innovations, QoS and QoE support, etc. Traditional
mobile and wireless network technologies can hardly overcome these challenges.
Against this background, Software-Defined and Virtualized Future Wireless Network is
a new conference that aims to explore the new design space, the new challenges and
solutions, as well as new applications and services of software-defined virtualized
future mobile and wireless networks. The goal of this workshop is to solicit original
and inspiring research contributions from technology experts, designers, researchers,
and architects in academia and industry. Bringing together practitioners and researchers
to share knowledge, experiences, and best practices.

The event is endorsed by the European Alliance for Innovation, a leading com-
munity-based organization devoted to the advancement of innovation in the field of
ICT and was co-located with the [oT360 Summit. At the same time, participation in
this event gave attendees the unique opportunity to be exposed to all technical scientific
aspects of IoT-related topic areas at co-located conferences, as well as be able to have
full access to the IoT marketplace and business aspects in practice at the IoT360
Summit. This was the first such workshop in Italy, and we were extremely pleased and
proud that it attracted such a large number of submissions. We are hopeful that its
outstanding technical content contributed by leading international researchers in the
field will ensure its continued success for the future.

The main themes addressed by the paper presented at this conference are:

— New end-to-end mobile and wireless network architecture based on SDWN, cloud
computing, and virtualization technologies

— Cloud computing and network virtualization technologies for RAN, backhaul, and
core networks

— Software defining and abstracting strategies for network function and air interface
technologies in future wireless networks

— Convergence of heterogeneous wireless networks in SDWN

— Network devices programmability and customizability
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— QOoS/E and traffic-awareness in SDWN

— Date center technologies for future wireless networks

— Fast deployment and smooth network evolving

— Future wireless network management

— Dynamic resource allocation in future wireless networks
— Immersive collaborative future wireless media

— Network evaluations and testbeds

— New applications and use cases

For this workshop, all accepted papers were published by Springer and made available
through SpringerLink Digital Library, one of the world’s largest scientific libraries.
Several best papers were included in the MONET special issue on Software-Defined
and Virtualized Future Wireless Networks. We had two invited talks and several
invited papers. All these features contributed a successful workshop. We express our
sincere thanks to the invited speakers, authors, session chairs, Technical Program
Committee members, and additional reviewers who made this conference a success.

Yong Li
Roberto Riggio
V. Vasilakos Athanasios



First International Conference Safety and Security
in Internet of Things
SaSelot 2014
Rome, Italy, October 28, 2014

Preface

If we look at the Internet of Things (IoT) from a safety and security perspective, we can
see both opportunities and risks.

The risks stem from the integration of numerous distributed devices that belong to a
plethora of (sometimes unknown) owners, have limited computational power, and are
located in unsecured environments without any access controls. All these properties
make the “things” in the IoT vulnerable. Therefore, concepts and solutions are needed
to detect and contain malicious or corrupted things, to secure communication between
things, and to ensure compliance of the IoT infrastructure with legal requirements, in
particular on the protection and management of personal data.

The first set of papers presented here address these issues by discussing self-
identification mechanisms of IoT devices, secure peer-to-peer services using NFC, and
security aspects of the collaborative data acquisition on which many IoT services rely.

However, the 10T can also create substantial benefits in terms of citizens’ safety: by
providing local communication infrastructures that make our societies more resilient,
by detecting threats to public safety and security at an earlier stage so that the impact of
such threats can be mitigated more easily, and by providing additional support during
disaster management and recovery. These positive aspects of the IoT are also reflected
in the proceedings with papers on crowd sourcing applications for emergency response,
on the use of the IoT for earthquake management, and on the importance of the IoT for
network resilience.

Finally, privacy and technology acceptance issues are addressed by a contribution
on the use of things for home security applications in gated communities.

We would like to thank all authors, reviewers, and organizers for their support and
hope that these proceedings will provide input for fruitful discussions and for future
research related to safety and security in the IoT.

Michael Klafft
Ulrich Meissen
Agnes Voisard
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Abstract. This keynote paper establishes the framework for three introductory
sessions at the Mobility and Smart Cities conference held in Roma 27-28
October 2014. In the light of the latest knowledge and scientific projects findings
the authors present actual R&D trends in the field of smart solutions for sus-
tainable mobility based on ICT. New ideas, cutting-edge innovations and
technologies for mobility agenda are needed together with multidisciplinary
perspective and holistic approach applied. However, the positive expectations of
sustainable mobility growth might also have some negative effects on the life
and behaviour of citizens and institutions. The paper indicates both positive and
negative aspects of the smart city developments to open the floor for cross-
fertilization of critical and incentive ideas.

Keywords: Smart city - Mobility * Infrastructure - Security - Sustainability

1 Introduction

This contribution has been prepared as the keynote paper whose principal intention is
to flag up the core message of the conference and to set the mood and tone for it. The
main term being in the centre of the attention is the “Smart City” concept. Although it
can refer to futuristic concepts such as fridges that order groceries from the local
supermarket when their stocks run low, we can already see examples of smart city
systems in the Gulf in countries such as Qatar, Kuwait, Saudi Arabia and the UAE.
Therefore, when defining the content of this term we could identify with the definition
applied in documents of the EC DG CONNECT [1, 2]: “Smart cities should be
regarded as systems of people interacting with and using flows of energy, materials,
services and financing to catalyse sustainable economic development, resilience, and
high quality of life; these flows and interactions become smart through making strategic
use of information and communication infrastructure and services in a process of
transparent urban planning and management that is responsive to the social and eco-
nomic needs of society”. The concept of the “smart city” emerged during the last
decade as a fusion of ideas about how Information and Communication Technologies
(ICTs) might improve the functioning of cities, enhancing their efficiency, improving
their competitiveness, contributing to sustainable development and high quality of life
and providing new ways in which problems of poverty, social deprivation, and poor
environment might be addressed [3, 4]. The essence of the idea has revolved around the
need to coordinate and integrate technologies that have previously been developed
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separately from one another but have clear synergies in their operation and need to be
coupled so that many new opportunities which will improve the quality of life can be
realized. Thus the ICT is merged with traditional infrastructures, coordinated and
integrated using new digital technologies. Cities are becoming smart not only in terms
of the way we can automate routine functions serving individual persons, buildings,
traffic systems but in ways that enable us to monitor, understand, analyse and plan the
city to improve the efficiency, equity and quality of life for its citizens in real time...
[5]. Currently the central role of ICT lies at the core of the concept, but the term “smart
city” goes beyond the idea of ICT-driven cities, embracing also the investment in
human, social, and environmental capital.

The topic of Smart Cities has been on the table for more than a decade, discussed at
different forums. Inevitably the interest in the agenda permanently grows - this con-
ference is one of many events on the way towards integrated, interdisciplinary and
holistic understanding of the whole concept.

It is not surprising that Smart Cities have become an Agenda of the European
Innovation Partnership on Smart Cities and Communities (EIP-SCC) which brings
together cities, industry and citizens to improve urban life through more sustainable
integrated solutions. This includes applied innovation, better planning, a more partic-
ipatory approach, higher energy efficiency, better transport solutions, intelligent use of
ICTs, etc. The Partnership aims to overcome bottlenecks impeding the changeover to
smart cities, to co-fund demonstration projects and to help coordinate existing city
initiatives and projects, by pooling its resources together. This initiative has a budget of
€365 Million and includes energy, transport and ICT sector with the launch of the
Partnership in July 2012 [7]. The Action Clusters Kick-Off Conference was held on 9th
October 2014 in Brussels where key objectives and role of Action Clusters under the
Partnership were presented.

2 Challenges and Unwanted Features

The concept of Smart City brings a lot of challenges when seen from various per-
spectives of different stakeholders with different interests and expectations. They
should be seen in the context and solved within the given EU framework: the level of
urbanization in EU is above 75 %, to rise to 80 % by 2020, with cities consuming over
70 % of energy and emitting as much of greenhouse gases in EU. To achieve EU 20-
20-20 climate and energy goals there is need to act now [1]:

— 20 % reduction of CO2 compared to 1990.
— 20 % share of renewable energy in total energy mix.
— 20 % improvement in energy efficiency.

To create the markets the EU has adopted the approach mostly based on:

— Tackling common challenges and bottlenecks.
— Developing innovative and replicable solutions.
— Bundling demand from cities and regions.

— Attracting and involving business and banks.
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The common aim is to transform a number of European cities by exchanging of
Best Practices, learning from each other and funding through H2020 for selected
demonstration projects. The following areas have been given the highest priority [1]:

— Urban sustainable mobility (multi-modal transport planning, alternative energy
carriers, smart logistics, etc.).

— Districts and built environment (integration of renewables, positive energy districts,
deep retrofitting, etc.).

— Integrated infrastructures (cross-sectorial infrastructures integration, joint planning
and business models, common standards, ...).

Development and implementation of partial goals gives a lot of challenges together
with potential obstacles and unwanted features. Official documents summarize existing
challenges - a reader may go through them easily. Therefore at this point let us leave
the official frame of EU documents, goals, projects and/or initiatives and try to consider
at least some of them, explaining their subjective understanding by the authors.

Common Language: The success of smart cities solutions highly depends on under-
standability and the common language used by all involved parties - stakeholders. For the
sake of illustration let us mention particular example of situation which occurred within
EIP-SCC Action Cluster Kick-off Conference on 9th October 2014 in Brussels. When
presenting the City Platform action cluster, the given Criteria, Key questions etc. were
typically based on ICT language (Open APIs, Open SDK, Open authentication, Inter-
operability of OSs ...). Logically this became a point of criticism raised from the presented
mayors. Their practice requires completely different language based on solutions of
everyday problems of citizens and their needs. Not many of them are ICT-educated and
fully understand potential of technical solutions for development of urban areas.

Focus on Citizens: To make any successful application — two subjects are very
important: citizens and their needs. Any change must come bottom-up, i.e. be based on
(smart) citizens’ needs. The problem is what these needs are? Are they really known?
How to collect them? How to scale their importance? Are there any “common problems”
typical for every city/town that bring some “common needs”? What about specific needs
resulting from local specificities — what do they depend on? Building a change without
knowing the needs is risky since it may cause wide public unacceptance and thus losing
invested money and opportunities to grow. It is not a good strategy to bring a technical
solution fulfil some needs (e.g. because a “suitable provider” is at disposal) and con-
sequently to search for potential recipients. Vice versa approach must be ensured.

Involvement of Local Government: Politicians on the local level (and usually not
only on that) may be often close minded if talking about the projects exceeding time of
their election period. The sore point is then how to really involve mayors into such
projects especially if some long-term financing/co-financing is needed to reach goals
behind duration of their mandates. Municipalities should know the actual (and predict
the future) needs of their citizens. However, at present we are often observers of
collecting data without any output.
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Focus on the Right Target Group: Another legitimate question is who is the proper
audience for the Smart City and Mobility agenda? Some of the previously mentioned
events (e.g. Smart Living City — Dubai 2014) could raise a presumption that we are
mostly talking about projects focused on either existing cities or on Greenfield ini-
tiatives, building the cities from the ground up and investing billions of dollars. The
European statistics gives a little bit different dimension to our considerations: 65 % of
EU population can be found living in the cities with population about ca 60.000
inhabitants. Those cities seem to be ideal candidates and recipients of the EU initiatives
on Smart Cities and Mobility.

Concentration on Abstract or Technical Level First?: Actually predominant view is
that technical solutions are in principle well available and thus one should concentrate
on the abstract level first and postpone discussions about technical aspects to later
stages to avoid technocracy approach, overshadowing the real needs and added values
for each group of stakeholders (mayors, citizens, energy suppliers, traffic operators,
etc.). In any project it must be clear from the very beginning who is a partner to whom
and what the roles of all stakeholders are. That requires an abstract and high-level
approach first.

A Kind of Needed Research Generally: Implementing the smart cities is more on
integration and sharing of existing sources and solutions than on a specially focused
new research. Obviously, validity of this statement is not categorical — new scientific
findings are coming and being implemented all the time. The progress is needed,
motivated by achieving new solutions ensuring energy savings, less negative impacts
on environment, or helping focused group of citizens (e.g. disabled, elderly, children
etc.). New interrelations and social behaviour will also bring the need to search for new
data models. Talking about Smart Cities is often about executing sustainable activities
in a more integrated way.

Replicability and Open Solutions: What is actually most needed are open data and
open solutions (knowledge) how to do something that could be replicated and shared.
The question is what is common and transferrable since every city/town is unique,
having its historical heritage, fragmentation to various city islands, etc. The risk is that
cities pursue the wrong concepts that may need huge amounts of money. They often
don’t realise availability of quick-win solutions that suit the city. Replicable solution can
be available after finding what is common in the existing problem (needs) and in open
data. The process may be fastened by standardisation and harmonization. One of the
introductory steps to be taken is creation of the list what is and what should be
standardized (ETSI, CEN, ISO, etc.). Both technical (application platforms) and non-
technical standards (best practices) are valuable. As inspiring examples the BSI stan-
dards PA180 and PA181 could be mentioned — the former related to the Smart Cities
vocabulary, the latter establishing a Smart City network [8]. The application domain is
so large-scale and complex that coincidence and interrelation of multiple standards must
be expected. However, the consequences of complexity may be analogical to stan-
dardisation of the ITS domain: lack of the standards in the proper time (remember non-
interoperable electronic toll collection devices spread across Europe), and a high number
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of existing standards which makes difficult or even impossible to effective work with
those standards, related to the given task. The latter indicated problem could be effec-
tively solved by applying the ontological approach. From technical point of view open
data and open standards indicate a trend of building one European cloud solution.

Scalability and Measurability: According to Haydee Sheombar from IBM [10] a part
of a Smart City vision is indeed people driven, and does not require technology.
However, in order to solve a specific problem, things must be measurable and incen-
tives must be transparent. A new paradigm of smart city solutions evokes a question of
scalability and measurability, i.e. how to measure performance of the achieved “smart
systems”. The most common approach relies on the use of Key Performance Indicators
(KPIs) that define a set of values against which to measure. They enable evaluation of
the success of an organization or of a particular activity in which it engages, or defined
in terms of making progress toward strategic goals. There is a need to understand well
what is important, various techniques to assess the present state of the business, and the
key activities, are associated with the selection of performance indicators. New ISO
37120:2014 gives cities a common performance yardstick. It provides a set of clearly
defined city performance indicators and a standard approach to measure each.

Legislation Frame: Increasingly we can see sensors embedded in our environments
that monitor and interpret our behaviour. Sensors, including cameras and microphones,
position, proximity, and wearable physiological sensors, gather knowledge about our
activities, interpret them in real-time, and anticipate future activities and behaviour.
Actuators allow making changes to the environment, its physical appearance and its
interaction and display facilities, including augmented and virtual reality display and
interaction possibilities. The problem that will highly probably occur and possibly
block replication of achieved sustainable solutions may rice from the actually existing
legislation. As a typical example the problem of “privacy” might be indicated - privacy
as the ability of an individual or group to seclude themselves. The boundaries and
content of what is considered private differ among cultures and individuals, but share
common themes. At the moment there are many across Europe, concerning the ways of
how and where to allow collection of personal data, what are concepts of appropriate
use, storage and protection of personal information. Thus the domain of privacy par-
tially overlaps security.

Social Dimension: The worst thing to happen in the future is to prefer a different kind
of profit (financial, personal...) of involved parties to social dimension. Reality of this
threat can be seen even nowadays — one could find examples of activities where money
profit prevails over humanity. The new solution may not disqualify, handicap or
eliminate any selected group of citizens (disabled, elderly, children, etc.). For example
the neighbourhood public open space is recognised as particularly important for older
people in terms of its potential role in providing opportunities for physical activity,
social contact and contact with nature. Opportunities of what could be involved in
relation to social dimension of human life are practically unlimited. Being able to
control a physical environment and the way its inhabitants can interact with it designers
of smart (urban) environments can even create humorous situations or provide the
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environment with the possibility to create humorous situations or to create potentially
humorous situations that can be exploited by their human inhabitants [9]. What is more,
the city is a unique location for play: its vibrancy, diverse material environments and
intense social interactions provide a great basis for the creativity and challenges of
playing. The goals and challenges could then be as follows: to achieve real impact on
citizen’s lives, to promote social cohesion in urban area, to provide support to local
projects and partnerships and promote networks from local base, to reconcile the vision
of decision-makers with the ideas and visions of citizens and make decision makers
learn from the people they are deciding for.

3 Conclusions

The paper has been written with the motivation to frame the program of 3 sessions on
the 1° day of the conference. The paragraph 1 and the introductory part of paragraph 2
summarize state-of-art based on publicly available official sources and research results.
The rest of structured parts of the paragraph 2 contains discussion on selected problems
(challenges together with threats) and reflects subjective meanings of the authors. As
such it has a potential to generate discussions and information exchange.
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Abstract. The accelerated trend towards globalisation, facilitated by the
expansion of the European Union in the Slovak context has led to a rapid influx
of foreign direct investment into the country. In particular, numerous automotive
manufacturers have relocated to Slovakia in order to capitalise upon a lower cost
base and the advanced infrastructure. Despite achieving lowering manufacturing
costs, the overarching requirement for automotive manufacturers remains the
need to innovate in order to create enhanced product value. One key driver of
innovation in the automotive sector is to foster collaboration with members
throughout the complex supply chain thus enhancing innovation at every stage.
This process however requires close cooperation both vertically and horizontally
and therefore clear practices and processes are necessary to ensure facilitation of
inter-organisational and multicultural collaboration. The focus of this paper is to
study the impact of multicultural collaboration and to propose a framework for
enhanced working practices.

Keywords: Multicultural knowledge management - Collaborative working -
Innovation - Slovakia - Automotive

1 Introduction

The automotive sector in the Slovak Republic represents one of the most important
industrial sectors for inflows of FDI during the past 20 years. This influx is predom-
inately due to the relocation of numerous automotive manufacturers and suppliers
seeking to gain competitive advantage. Furthermore, manufacturers are increasingly
identifying innovative techniques in order to gain increased competitive advantage.
One area of innovation, illustrated by the rapid influx of foreign investment in
Slovakia is the requirement to understand and manage cultural knowledge and to work
collaboratively throughout a multicultural supply chain. Several authors in the field of
Knowledge Management (KM) emphasis that the innovation paradigm is now moving
beyond the search for “Competitive Advantage” to a new world order described as
“Collaborative Advantage” [1]. Collaborative advantage emphasises the need for
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collaborative working practices which enable organisations to work together in order to
combine their key skills and attributes. Collaborative advantage presents a unique
opportunity for industrial enterprises in Slovakia however a prerequisite is firstly the
need to develop a clear understanding of the impact of culture internally on a national
and organisational level and externally on a collaborative team level.

Within this research paper the authors will firstly explore the existing innovation
landscape within the Slovak automotive sector and determine the importance of col-
laborative innovation. The research findings focus on results from a research study
conducted amongst 169 Slovak industrial enterprises and a case study analysis of the
West Slovakia Automotive Cluster Innovation Network. The findings support the pro-
posed application of a new model which provides a framework for the facilitation of
collaborative innovation practices within the Slovak automotive industry.

2 Culture as a Knowledge Driver for Facilitating
Collaborative Innovation

Several authors have developed models to classify national and organisational cultural
knowledge such as those proposed by Hofstede [2, 3] and Trompenaars [4]. A valuable
framework in the context of this study is the framework proposed by Nonaka and
Takeuchi [5] which conceptualises the process of knowledge transition through the
proposed “Spiral of Knowledge Creation” (SECI model) and explains knowledge
creation in innovating companies. The model (shown in Fig. 2) is comprised of four
modes of knowledge conversion:

1. Tacit knowledge to tacit knowledge transfer (Socialisation)

2. Tacit knowledge to explicit knowledge conversion and transfer (Externalisation)
3. Explicit knowledge to explicit knowledge transfer (Combination)

4. Explicit knowledge to tacit knowledge transfer and conversion (Internalisation)

The model depicts the process as four phases with knowledge transcending through each
stage. For tacit knowledge to transfer to explicit knowledge, firstly the process of “soci-
alisation” must take place whereby tacit knowledge it shared between individuals. The
second phase is the process of “externalisation”, whereby tacit knowledge is translated
into forms which can be understood by others. The following two stages are “‘combina-
tion”, whereby explicit knowledge is analysed and interpreted to a deeper extent and
lastly, “Internalisation” whereby explicit knowledge is explained in clear tacit terms.
Within this research the impact of both national and organisational culture
dimensions proposed by Hofstede [2] will be included as part of a holistic framework
in order to illustrate the impact of the dimensions upon collaborative team working.
The interaction between national and organisational culture is summarised by
Pauleen [6] (Fig. 1) who illustrates that the impact of culture is closely aligning with
organisational knowledge. The model illustrates that organisational knowledge ema-
nates from a combination of national culture influences, which subsequently feeds into
the organisational culture and then forms part of the knowledge sharing behaviour of
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Fig. 1. National culture, organisational culture and knowledge management [6]

individuals. The organisational culture and knowledge sharing behaviour subsequently
combine to create organisational knowledge management.

In order to capture the knowledge of a culture within an organisation, it is essential
to facilitate the transition of tacit knowledge into explicit knowledge. Therefore both
the SECI framework developed by Nonaka and Takeuchi [5] and the framework
proposed by Pauleen [6] provide valuable tools to develop a deeper understanding of
the capture and the transfer of cultural knowledge.

3 Research Methodology

The research methodology adopted utilises two different approaches, firstly to con-
textualise the significance of the research and secondly to assess the impact of culture
upon the collaborative innovation process within the Slovak automotive industry. The
first method used was an online-administered quantitative survey. The objective was to
gain a deeper understanding of multicultural working practices in Slovakia. 169
responses were collected from managers across a wide range of industrial enterprises.
This was followed by a case study analysis of the West Slovakia Automotive Cluster
Innovation Network, comprised of 5 depth interviews with individuals in the organi-
sation. The objective of the analysis was to categorise collaborative team working
activities within the spiral of knowledge creation [5].

The questionnaire was administered across a wide selection of Slovak industrial
enterprises. The largest single group, 37 responses (25.3 %) was from, “Engineering”
enterprises and the second largest group, 28 responses (19.2 %) was from the auto-
motive industry. This correlates with the extent to which automotive enterprises are
represented within for the Slovak economy.

4 Research Findings

The questionnaire research findings report that from the 169 responses, 65.97 % of the
respondents work for an enterprise which has a subsidiary or head office abroad. This
illustrates the significant impact of culture within Slovak enterprises and the necessity
for managers to cooperate with other cultures in their own organisation. The findings
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indicate that Slovak enterprises must adopt multicultural understanding in order to
collaborate and cooperate effectively with internal departments abroad and external
partners and suppliers. The findings also conclude that there is a low level of multi-
cultural diversity within Slovak industrial enterprises. The results show that 44.6 % of
respondents work in a “monoculture” organisation without any foreign individuals. The
second largest category is “low multiculturality” (1 %—10 % of foreign workers) which
represents the type of organisation in which 43.2 % of respondents work. These
findings highlight that whilst Slovak managers are required to collaborate interna-
tionally to develop innovative practices, a comparable level of multiculturalism is not
evident within their daily practices. As a result, management may often lack the
multicultural competencies and understanding to operative effectively within multi-
cultural collaborative teams.

The research findings also show that English is the most commonly spoken official
foreign language in Slovak enterprises, with 50 % of respondents working in English
speaking enterprises. This is followed by German, which is an official language within
organisations of 17.6 % respondents. From the overall sample, respondents indicated
that 13 official languages were used within Slovak enterprises. These findings illustrate
that whilst the workforce in many cases is not diverse there is predominately a
requirement to communicate with foreign customers or colleagues in a head office
abroad.

5 Case Study Analysis: West Slovakia Automotive Cluster
Innovation Network

The second stage of the research was to analyse the West Slovakia Automotive Cluster
Innovation Network to determine and classify the activities which promote collabo-
rative team working. Following a series of depth interviews with individuals in the
organisation, the key activities were classified based upon which aspect of the SECI
model (Fig. 2) they most closely relate to.

It is evident from the classification utilising the SECI model that the practices
adopted by the West Slovakia Automotive Cluster Innovation network assist with
facilitating the externalisation of tacit knowledge through the creation of an active
dialogue between supply chain members. The second stage is the combination phase,
whereby explicit knowledge transfer is facilitated through the creation of the supplier
database and clear procedures for knowledge sharing. The third stage of knowledge
creation reflects the internalisation process whereby investment is made in training and
R&D to ensure that all individuals undergo training to develop the tacit skills for
effective team working. The fourth stage is the socialisation phase whereby individuals
utilise their newly acquired tacit skills to share knowledge and work effectively
together. This can take the form of effective team working with an open dialogue and
the ability to work together collectively and share investment relating to infrastructure,
marketing and recruitment. To achieve effective team working it is necessary for
knowledge to transcend through all four stages [5] ensuring that individuals possess the
skills to collaborate effectively.
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6 Proposed Framework and Requirements
for Future Research

It is evident from the research findings that collaborative working is critical to success
of organisations in order to gain competitive advantage. To provide a methodology for
facilitating collaborative team working the authors propose a framework (Fig. 3)
summarising the team working process based on existing literature.

The first phase of the model is comprised of Hofstede’s [2] cultural dimensions. To
emphasise national and organisational culture simultaneously, Hofstede’s national
culture dimensions and organisational culture dimensions are utilised. The second

Individual
Benefits
National Collaborative
Culture Team Working
Dimensions Attributes
Collaborative
Individual > Team Working
Organisational Attributes
.C“““Fe Group Attributes x
Dimensions
Team
Benefits

Fig. 3. Directional hypotheses model for collaborative working. author own work based on [2, 7, §]
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phase refers to the proposed attributes for collaborative teams, separated into individual
and team attributes. The attributes were determined based upon existing models pro-
posed by Lewis [7] and Skyrme [8]. The final phase of the process identifies that
mutual benefits must exist for successful collaborative team working, which are divided
into individual and team factors.

7 Conclusions

In the context of the Slovak automotive industry the research findings indicate that
Slovak industrial enterprises employ few foreign workers, however it is evident from
the findings that many organisations work multiculturally through cooperation with
subsidiaries or head offices abroad and cross-national collaboration. As a result it is
necessary for Slovak managers and employees to develop an understanding of culture
and the impact upon multicultural team working. The need to collaborate both verti-
cally and horizontally throughout the supply chain greatly increases the requirement for
intercultural team working as organisations operate globally.

It is evident from the West Slovakia Automotive Cluster Innovation Network case
study that a clear strategy was necessary to ensure knowledge was shared effectively.
Without the implementation of such processes, the ability to collaborate across the
multicultural diverse supply chain would present limited opportunities for innovation.
It can be concluded that both national culture and organisational culture should be
viewed as drivers of collaborative team work because they specifically define the
characteristics, values, attributes, skills and competence of each individual team
member. The next stage of the research is to conduct a quantitative survey of collab-
orative team members within the Slovak automotive industry in order to determine
which attributes impact upon the collaborative innovation process.

Acknowledgements. This paper was written as part of the VEGA project No. 1/0787/12 “The
Identification of Sustainable Performance Key Parameters in Industrial Enterprises within Mul-
ticultural Environment”, at the Slovak University of Technology in Bratislava, Faculty of
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Abstract. The duty of every person is to maintain such a world as we know it
today. To fulfill this obligation, each of us should strive to ensure that together
we are able to evaluate different types of waste, and thus again “transform” them
into something useful. One of the types of everyday waste which people should
deal with is the constantly increasing volume of waste created by old cars.
Because of this, we have decided to focus on the following issue in order to
point out the fact that if we process waste at substantially lower costs, we can
maintain the current ecology. The administrative decisions we will try to build
on current information legislation, technology processing or directly from the
processor to waste. We will evaluate the collection points and authorized re-
cyclers of old cars. This work was supported by project VEGA 1/1056/12.

Keywords: Reverse logistics - Decisions - Old car + Environment - Waste

1 Introduction

In the present time it should be the duty of every person to conserve nature and in fact
the whole world in the state we find it in today — and not to damage, devastate and
destroy it. Although this topic is drawing ever more attention, in many production and
non-production enterprises and in households this issue is still being neglected or
underestimated. In manufacturing companies return (reverse) logistics and recycling
should deal with these problems. Despite the fact that reverse logistics was formulated
back in the 1990 s, the attention being paid to it is insufficient, or interpreted in different
ways. In the literature too there exist two streams: American authors perceive exclu-
sively goods which are returned from stores in the form of unsold products or returns,
while German authors who have carried out detailed analyses of the possibilities of
recycling industrial and communal waste, have another view on reverse logistics. This
relates principally to growing ecological demands and not just that from pressure
groups, but also to proposed legislation in this area. In the present period, reverse
logistics has come to be oriented not only on returned goods but also on the possi-
bilities for adopting legislation in the form of manufacturing products which are made
from recyclable materials. As has been mentioned previously, this should be a priority
for each of us. We should be trying to achieve valuations of different types of waste, in
other words to ‘remake’ them into something useful. One of these types of waste which
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people should closely examine is discarded vehicles, whose volume is continually on
the upturn. Through this theme, we will try to point to the fact that if we can process
waste at lower costs, we can manage to maintain contemporary ecological levels. In
making decisions, managers should start from existing information on legislation,
processing technologies, and this right at the creators of such waste. In the following
text we will evaluate collection points and authorized old car dealers.

2 Parameters and Methods of Evaluating
Distribution Chains

Contemporary collection center have their places in distribution channels. Their task is
pivotal in the storing of used automobiles. We will evaluate one firm which admin-
isters 28 collection centers, and will look at it on the basis of the following selected
three parameters. This will help us gain an overall picture of its successfulness. The
parameters are as follows:

e Number of vehicles purchased per year — this is a positive parameter, which tells us
about the maximum capacity of the distribution channel. It is essentially a summary
evaluation number which characterizes how many used vehicles are taken into the
collection center per year.

e Distance to a collection center — this is a negative parameter, since an increase in
the number of kilometers from a processing center reduces the financial ‘benefit,’
since it is necessary to transport a car from a further distance. This parameter
naturally increases costs since the shipping of a discarded vehicle includes expenses
such as tolls, petrol costs and the time a driver spends delivering the vehicle.

e Number of pick-ups — in this parameter, one pick-up represents one necessary stop
by the haulage truck to ‘collect’ an old car. With an increased number of purchased
vehicles, the number of pick-ups also directly increases proportionally.

2.1 Graph Method

In the following Fig. 1 we perform a comparison of centers in the three parameters
listed above. It is necessary to mention however that the height of the columns do not
correspond mutually among each other for each collection center, but only in the given
category with other collection centers (according to color).

From this it can be seen that although some collection centers have roughly as far a
distance as the others, the number of automobiles purchased can be essentially dif-
ferent. From the graph it can be seen which centers are most successful in terms of
vehicles purchased per year.

On the contrary, in relation to the distance from the collection center it is evident
which centers are not positive. But this graph method does not provide specific quan-
tifiable results, and so we consider it only as provisional. Its advantage however is that it
allows a very clear graphic comparison and is sufficient for ‘basic decision-making’.
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Fig. 1. Comparison of collection centers according to the parameters [3]

2.2 Point Method

Another means or method to express the relationship, evaluating the individual centers
by points according to a coefficient of costing, is described below.

We can define the coefficient of costing as a coefficient expressing how many dis-
carded vehicles were stored at collection centers per given year per shipment. It is clear
that if this number is low, the given center did not manage to collect a sufficient number of
old cars and so the haulage trucks after pick-ups, travel half-empty or insufficiently loaded.
We calculate this coefficient according to a formula drawn up by us:

P
kn _ owx

()

Pzyy

With the individual parameters having the following meaning:

Poy, — number of vehicles purchased per given year ‘x’ (for the specific collection
center)

Pzvx — number of pick-ups per given year ‘x’ (for the specific collection center).

This means therefore that this coefficient expresses numerically how many old auto-
mobiles are hauled away on average by a haulage truck per load. It is understandable that
if the value of this coefficient is for example ‘1°, it would mean that the truck leaves the
collection center after leaving one old vehicle. The higher the coefficient, the more is the
center attractive from the viewpoint of lower expenses per pick-up.

In Fig. 2 can be seen, the color differentiated values which indicate how many
vehicles per individual center were picked up per trip. We can consider the red values
as negative numbers since the haulage trucks carrying wrecks returned to the collection
centers insufficiently loaded.
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Fig. 2. Expanded costing coefficient

2.3 Quantification Method

A third approach to evaluation is the method on the basis of quantifiable parameters
expressed by the formula:

(Povs—1 + Povx) * ky
S

Ky = (2)

Meaning of the individual parameters:

Poy,.; — number of vehicles purchased in the preceding year for the given year x (for a
specific collection center)

Poy, - number of vehicles purchased for the given year x (for a specific collection
center)

S — distance to the collection center from the place of processing.

Through this third evaluation we are attempting to express an evaluation of the centers
only for the last two years. At present, the existing collection centers have been in
operation for the last two years, so the statistical selection of the given formula will
have the most accurate values of the considered phenomenon precisely in these two
years. Their existence in the period prior to the past two years need not be relevant.
This evaluation can be considered as the most important, since the future prediction of
the successfulness of the centers is of main interest to us, and this is preferably derived
from the most up-to-date data. As with the preceding indicators, a higher final value is
characteristic of greater success. The resulting values - data do not describe the specific
properties of the collection center, but only a ‘point’ evaluation of a given collection
center. However, such information is always of interest to us.
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3 Conclusion

We must include the following facts into the total evaluation of the collection centers. The
firm also has collection centers on land that does not belong to it, and so these premises are
under rental contracts. The above-mentioned evaluation of the collection centers can help
us decide which specific collection centers are prospering and which are not.

From the investigated facts it follows that the issue of handling used vehicles
contains in itself many obstacles which the companies must deal with daily in order to
be successful in their business activities. Some ideas could form the basis for bringing
in changes, combining or closing down certain collection centers in light of the set
parameters, costs and other characteristics (distance, number of purchased vehicles,
cooperation with the processing centers on the basis of the number of pick-ups per
year) for unsuccessful (loss-making) places. It could be said that transportation and the
expenses connected with the recovery of old vehicles are a relatively significant parts of
the activity of waste recycling itself. That is precisely why it has great importance to
deal further with this theme and to continually seek solutions for decreasing the
amounts of waste.
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Abstract. The paper is focused on managerial tool - benchmarking, explains its
basic mission as the process of comparing one’s business processes and per-
formance metrics to industry bests or best practices from other industries.
Dimensions typically measured are quality, time and cost. In the process of best
practice benchmarking, management identifies the best firms in their industry, or
in another industry where similar processes exist, and compares the results and
processes of those studied to one’s own results and processes. In this way, they
learn how well the targets perform and, more importantly, the business pro-
cesses that explain why these firms are successful. Article defines assess per-
formance indicators of production processes in relation to attractiveness
industry, their meaning and mission. The practical part is focused on the eval-
uation of selected indicators of sectoral environment in manufacturing in sub-
classifications of object manufacturing activities called Manufacture of other
machine. This work was supported by project VEGA 1/1056/12.

Keywords: Business - Rating attractiveness of sectoral environment
Benchmarking - Performance indicators of production processes

1 Introduction

In today’s dynamic business world companies has a very difficult position. Market calls
for maximum performance, optimal adaptation, as well as prospective prospects.
Company’s performance is becoming a very hot topic today. If companies want to
achieve top position and maintain a competitive advantage, they need to set such
control system that can ensure controlled use of their resources towards achieving the
vision.

In the opening of business is one of the basic strategic decisions the decision of
business sphere - in selected sectors of business. About business in Slovakia has been
written many considerations, but as is the practice, which industry is successful - or
less, and possibly which industry is worth to join with the intention of business plan?
These considerations are supported by calculation of indicators attractiveness of
industry mainly to highlight the profitability and overall profitability either deposited
funds and other assets. Of course when deciding about joining the business play a role
other attributes as the opportunity - or the ability to have the know-how and be
competitive in this industry.
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The predisposition to business sectors closely related to the mobility and concen-
tration of business in areas with developed infrastructure. This creates the potential
pressure on the area of development, mostly concentrated with relation to one place in
the developed city. Urban transport plays a key role in the creation of maintainable
European cities. The key to improvement is coordinated and targeted planning, say
European experts in the field of mobility. It is important that cities create long-term
objectives of their transport systems.

2 Benchmarking Performance Indicators
of Production Processes

Competitiveness is the core of the success or failure of a business. Competition is one
of the key indicators of performance. As reported by H. Sedlackova, “competition has
gained global nature, competitive rivalry has higher intensity.” Reference [4] In view of
the constantly changing business environment conditions a new concept of competition
also requires new approaches.

To ensure the quality of all business processes is necessary to apply a range of
appropriate methods and tools. Some methods are applicable to the identification and
transformation of customer requirements, other to the quality of newly developed
products, a large range of methods are formed by methods for securing and managing
implementation processes and so on. In general, each process in the company may use
a variety of methods, tools and techniques of quality. Quality methods widely used
existing methods and tools used in other management disciplines. To ensure the
continuous analysis of the sectoral environment in the competitive environment, it is
appropriate to use the method of quality — benchmarking.

Benchmarking is one of the analytic-synthetic methods of quality management. The
concept of benchmarking is derived from the English word benchmark which in
translation means levelling brand to which the measurements relate. Usually the term is
used in geodesy. In the literature we can meet with multiple definitions of bench-
marking, which we approaching it from different perspectives. The basic principle of
benchmarking aptly characterizes the definition: ,,Benchmarking is a systematic and
continuous process of comparison and measurement products, services, processes and
methods of organizations with those who have been recognized as suitable for this
measurement (Model competitors) in order to define targets to improve its own
activities.

Based on the above definitions, we can say that benchmarking is a continuous
process, which emphasizes the need to integrate the observed results and findings.
Basis Value of benchmarking is that it is the evaluation comparison which aims at
enhancement. Evaluation is the backbone of competitive benchmarking, which must
include:

e knowledge of the quality level of the object,
e solution to improve the quality of the object.

In our case it is not a common benchmarking of the performance of one organization
with others in the industry. This method was used in evaluating of the attractiveness of
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a sector by use benchmarking of the performance of manufacturing processes repre-
sented by existing businesses subjects. Overall, we were interested in the nature of the
manufacturing sector due to their overall share of the added value. As can be seen from
the table, the most appropriate sector of economic activity from this perspective
appears Manufacturing sector, the indicators are specified in detail in engineering
production - production area of other machines.

Regional gross value added by economic activities [5]
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2007 55387 16592 12802 4682 12220 2291 1953 3317 3666 6862
2008 60638 17462 13602 6070 13599 2447 2000 3635 4300 7311

2009 57075 14005 10174 5654 12570 2721 2195 3761 4342 8089
2010 59916 15991 12561 5418 13109 2728 2130 3919 4551 8482
2011 62396 16979 13435 5576 13301 2804 2409 4202 4569 8351

It follows that benchmarking is a tool for improving internal processes and is an
active part of quality management.

As can be seen from the table above, the choice of indicators is broad, it is logical
that in practice, the used indicators are a combination of universal and special char-
acteristics. To select the most appropriate indicators must be met not condition of their
abundance, but the quality and relevance ability of indicators. Literature recommends
the following procedure:

1. Precisely define the process or product which performance properties would we
monitor and measure.

2. Brainstorming applied for the selection of performance measuring indicators.

3. Selection of the most appropriate indicators (maximum information value ability
about the performance, without increasing amount of work on their application).

4. Proposal of mathematical relations for the calculation of indicators and their
interdependencies.

5. Determining the sources of information inputs.

For comparison, we have defined processes that characterize the performance of the
sector, particularly earnings, revenue, size of capital, the total amount of assets. In
selecting these attributes we watched availability of resources that are generally available
from the accounts and the obligation to publish the results in individual subjects. For
practical evaluation of selected environmental indicators of sectoral industrial production
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through benchmarking methods we selected indicators of production processes, the
evaluation of which we used accounts for 2011 and selected 543 subjects whose main or
predominant activity is focused on retaliation Manufacture of other machine. From 543
selected entities we acquire information from the financial statements. We evaluated the
profit and loss account and balance sheet accounts cover a period of 2011. Results were
obtained from the web site or directly from the company’s rating.

Overall we valorize 543 of the subject from total of 13.090 subjects in the man-
ufacturing sector, which is 3.3% of the total. Unfortunately the results for individual
SK NACE and thus sector of Manufacture of other parts of mechanical engineering is
not included in the statistics. We therefore based on analysis publications Middle
financial indicators in Slovakia in 2011 where for this sector recorded 570 subjects
together, so our selection sample represents 95%, which is relevant sample for the
interpretation of compared benchmarking.

Results indicators were compared with the values for the total manufacturing
sector, disclosed in Middle values of the financial indicators of economic activities in
Slovakia in 2011 as representative industry. Purpose was drawn to the specifics of
mechanical engineering, and especially in its overall attractiveness or using market
interest and business opportunities throughout whole manufacturing.

Between selected indicators were included mainly profitability indicators that
characterize the recovery of capital invested in the business, respectively the effec-
tiveness of the company. To assess the company’s capital expressed usable profit after
tax is a together Variable return on equity. To express the overall efficiency of the
overall capital regardless of the source measured pre-tax profits is a Variable return on
assets. Assess the effectiveness of the transformation process unladen other influ-
enceable factors represents indicator operational profitability of sales - as a measure of
operating income in euro sales. Ability to form higher value production of their per-
formance against the purchased inputs forms indicator Share of value added in sales.
To express the overall effectiveness of the company expressed as a measure of earnings
before taxes, interest expense and depreciation sheltered proceeds indicator expresses
the Share of EBITDA in sales.

Selected indicators were compared with the average for the manufacturing sector.
Calculated indicators say on the performance of sectoral environment. Calculated
results are expressed in the following table:

Indicator Average indicator industry of Average indicator industry of
Manufacture of other machine manufacturing [6]
Return on equity 6,28 1,69
Return on assets 3,12 0,55
Operating return 3,20 1,57
on sales
Share of value 26,99 20,46
added in sales
EBITDA share in 9,56 4,58
sales

Source: own calculations, [6]



Rating Attractiveness of Sectoral Environment 25

Indicator Return on equity talks about the return on the own resources invested into
the business in the conversion of net profit. On average the result is 6.28% which is
4.59% higher than the profitability throughout industrial production. In comparison
with other possible alternative business - eg. use of funds for such investment ag.
deposits to term deposits or purchase of securities, we can characterize the result as
satisfactory given the current interest rate yield in fixing five years ranging from 2.5%
to 3%. This implies the result in favour of the business where the percentage recovery
is on average 3% higher than the non-business activities. The average value of return
on equity for the business is a total of 0.16%, among the most profitable industry
belongs the rated industry.

Return on assets indicator tells the evaluation of the general assets contributed to
the company, regardless of its origin or source of coverage. From this perspective
represents recovery of funds invested in the business, as well as evaluating the overall
economic activity of the company. Compared to the average for the sector is the result
of 2.57% higher. Also in this sense we can say that the overall attractiveness of the
sector of mechanical engineering: Manufacture of other machine is attractive from the
perspective of business.

Operating return on sales indicator shows the profitability of the main business of
the company, therefore how much effect company can produce 1 € sales, the evaluation
result is an average indicator of industry Manufacture of other machinery operating
profit of € 0.32 per euro of revenue, compared with average indicator in manufacturing
by 50% higher. Height 32% of the profit per one euro in sales compared with the
previous analysis is supported argument attraction to business in that sector.

Indicator of added value share in sales is the ability of company to establish a value
on purchased inputs precisely this figure is a significant indicator of GDP in developing
and determining the significance of countries in the creation of value. This figure thus
says how much added effect is created by the euro from sales, the calculation of the
indicator is 26.99%. This figure is among the highest in all production areas and
suggests an attractive environment. The aim is to promote the interest of the state GDP
growth and thus the sector where the added value of most forms. This indicator talks
about the future of the industry in favour of his support.

Indicator Share of EBITDA in sales as a measure of profit before tax, interest and
depreciation cost in euro of sales, talks about the effectiveness of profit, but also the
ability to cover the payment ability of the company and the costs resulting from
depreciation. This indicator is compared to the average indicator in manufacturing
increased by 50% and also talks about paying ability to meet interest and amortization
of fixed costs. Calculated indicator considering the average values of individual sectors
is satisfactory and argues in favour of the company in the reporting sector.

3 Conclusion

How is it then with the attractiveness of engineering production, output may be referred
to the analyzed indicators characterize the attractiveness of the environment? In
defining the attractiveness of the environment come from other factors, mainly from the
growth potential of the sector, industry prospects, stability and variability of
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competitive forces, uncertainty or risk of future development of the sector. The given
data are strong explanatory power of earnings and profitability, which when consid-
ering entering into a business has an important role.

When assessing the attractiveness of the environment are routines and methods,
however, the emphasis on the use of modern approaches to the management of the
company across all management structures as a condition for a well-functioning
companies and asset that gives the assumptions for the future of continuous ongoing
development and improvement of all management and executive activities of the
company. Among the most effective methods (although in the current business practice
in Slovakia implemented a few) seems to be the method of benchmarking. Provides
models towards excellence. Its role is to set goals so that the organization could start
improving a realistic picture of improvement and to understand the changes that are
necessary for improving not only on internal evaluations, but also in the context of
societal conditions in which it carries out business.
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Abstract. Advances in technology have expanded the methods by which users
interact with computer-based systems beyond the screen and into physical space.
To design these types of innovative interfaces, new design techniques and
practices will be needed to understand how users perceive and interact with such
multimodal environments. One area where we can look for such novel
approaches is the field of interactive media art and design. An interactive art
installation called Art Machine: MindCatcher was built to allow users to create
audio-visual sentences (artifacts) by moving through a field of sensors that
generate circles and sounds that varied depending upon the amount of time spent
on the sensor. This research experiment has intention to contribute to the field of
collective creativity and participatory design by representing a test-of-concept
regarding the viability of interactive media art and design as a method that
contributes to the repertoire of techniques and practices for engaging partici-
pants in design activities.

Keywords: Collective creativity + Multimodal environments - Activity The-
ory - Human-centered design

1 Introduction

Technology now allows us to create many different types of user interfaces to tech-
nology, and to computer-based systems in particular. Interfaces are no longer con-
strained by the use of a keyboard, mouse, or even a touch screen. It is now possible to
use human movement and gestures as a means of providing commands and interacting
with technology.

Many of the techniques that have been successfully used to facilitate user partici-
pation in the design of systems and interfaces such as storyboards, mock-ups, and game
boards [1], are not directly applicable to the design of interfaces which use gestures,
body movement, location, and other physical characteristics observable by the system
itself as input.

It is proposed that interactive art installations can be created with the intention of
providing users and designers a fun and functional three-dimensional space in which
they to explore a wide variety of physical, visual, and audio stimuli and responses,
subject to constraints which can be manipulated in many different ways. Through
data collection, including observation, of the interactions between user and the
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technological interface as well as between users as co-creators, designers can gain
understanding of the impact of constraints on human involvement, interactive experi-
ence, incentives which can enrich users’ creativity, and cognition, and contribute to
sustainable interactive and interface design practices.

This paper will present a brief background section, a description of a specific art
installation that could be used in such a way, a discussion of the data collected from the
installation, and suggestions for where to go from here.

2 Background

The concept of interactive art, the art which allows viewers to become participants in
the co-creation of the art (artefact) itself, has been implemented in many different ways.
Frank Oppenheimer, the late director of the Exploratorium in San Francisco, was one of
the pioneers who anticipated the necessity of interactive methods of presentation. In
1969 the development of computer-controlled Interactive Art started with American
mathematician Myron Krueger and colleagues in GlowFlow, a visual and auditory
reactive environment triggered by pressure sensors which start choreography of light
and sound. The concepts for designing the interface and the interaction have continued
to develop and become more diverse [2]. While interactive art installations may be
motivated by different intentions, such as moderating perception by allowing the
viewer access to a virtual world by using a handheld virtual eye (Handsight by Agnes
Hegedus) or purposely confusing the visitor with the nature and cause of the images
generated (Silicon Remembers Carbon by Rokeby), many are supported by computer
systems that use feedback from the participants’ actions to change the behaviour of the
system creating the art. In most cases the participant has to perceive the system rules or
constraints as a result of his or her interactions with the installation. Therefore users
could quite passively interact without learning, or could actively experiment with the
reactions of the installation to determine and then use the underlying constraints to
obtain a desired outcome.

We propose that interactive art installations can be used to expand the techniques of
participatory design in such a way that its supports collective creativity directed by a
conceptual framework. Using interactive art as a tool for understanding user interac-
tions with technology allows us to use a language whose components are not only both
visual and verbal [3] but also experiential in the sense that the participant can see and
hear (and potentially feel) the response of the art installation to his or her actions.
Collaborative creation such as that addresses the aesthetic and emotional sides of the
experience, by allowing users to “escape the limitations of existing structures of
meaning and expectation within a given practice” as with the Fictional Inquiry tech-
nique used by [4], and to experiment with new ways of communicating with
technology.

Iversen and Dindler [4] describe the concept of aesthetic as “a profoundly mean-
ingful transformation that provides a ref