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Preface

This book provides researchers and practitioners a forum to share research and best
practices in the application of human factors to management and leadership. Just as
human factors have been applied to hardware, software, and the built environment,
there is now a growing interest in the management practices and learning experi-
ences. Principles of behavioral and cognitive science are extremely relevant to the
design of instructional content and the effective application of technology to deliver
the appropriate managerial and leadership experience. These principles and best
practices are important in corporate, higher education, and military environments.

This book also aims to share and transfer not just knowledge, but share best
leadership and management science practices that are of real value in practical
terms, value that can help leaders ensure their organizations stay ahead of the
competition through continued innovation, strong competitive advantage, and
inspired leadership.

A total of six sections presented in this book. Each section contains research
paper that has been reviewed by members of the International Editorial Board.

I. Business Development Applications
II. Tools and Methods
III. Skill Development
IV. Safety Management
V. Learning, Capacity Building and Social Innovation
VI. Human Factors and Organizations

Our sincere thanks and appreciation go to the Board members listed below for
their contribution to the high scientific standard maintained in developing this book.

Andrea Bikfalvi, Spain
Javier Bilbao, Spain

Yoon Chang, Korea
Tomas Eklund, Finland
Péivi Haapalainen, Finland
Petri Helo, Finland
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Working Life Within a Hybrid World - How
Digital Transformation and Agile Structures
Affect Human Functions and Increase Quality
of Work and Business Performance

Wilhelm Bauer(@), Sebastian Schlund, and Christian Vocke

Fraunhofer Institute for Industrial Engineering IAO,
Nobelstr. 12, 70569 Stuttgart, Germany
{Wilhelm. Bauer, Sebastian. Schlund,
Christian. Vocke}@iao. fraunhofer. de

Abstract. Digitization is dramatically changing economy and society. With
current developments in the field of e.g. artificial intelligence and machine
learning, big data and data analytics, cloud computing, conversational systems
and adaptive architectures, robotics as well as virtual and augmented reality
work life is facing huge challenges. On the other side the networking over the
internet, more effective handling and sharing of data and new forms of
human-machine-collaboration offer a great variety of potentials for designing
even more flexible business processes, agile working structures and even
smarter working setups and environments. Technique, organizational aspects
and humans in the future are going to be within a new triad. Instead of taking the
role of a “dominator” or “captain” as in former times, humans now more and
more have to fulfill tasks as a “conductor”. The role of building up and inter-
acting within new hybrid networks and holistic systems is gaining higher
importance — leading to massive changes with reference to all dimensions of
work. Total new requirements concerning work objectives, working tasks, work
equipment, workspace as well as new challenges for organization, qualification,
employment and leadership arise. Work is becoming more and more digitally
and going to look quite different than expected today. Combining the physical
and virtual world is representing the key success factor for future work. The
study examines how digitization is going to penetrate working life further on
displaying central measures and selected solutions for resulting organizational
structures, human qualification needs and optimized working conditions in a
hybrid world.

Keywords: Agility + Collaboration - Data - Digitization - Industry 4.0 -
Organization - Performance - Qualifications - Requirements - Technology

1 Introduction

We are all permanently living in times of change, but actually developments are
happening quicker and their consequences are of a much higher impact than in the old
days. The digital transformation changes economy and society life likewise — in a
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4 W. Bauer et al.

radically and sustainable way [1]. The global change towards a fully networked
economy and society is in progress, in Germany, the United States, in Asia too —
actually more or less all over the world. Actual buzzwords in this context are for
example artificial intelligence, big data and Industry 4.0. With new technologies,
ongoing disruption and new approaches for innovations serious movements in the field
of business are actually taking place (Fig. 1).

3D-Printing Cyber Physical Systems

Smart Grids, E-Mobility Autonomos Driving, Drones

Intelligent Algorithms, Bots Cognitive Systems

Bitcoins Brain-Computer-Interfaces

Motion Capturing, Ergonomics Linking of real and virtual world

Fig. 1. Selected key and emerging technologies

One central driving force of the digital transformation is the total connectivity
leading to new ways how products and services are developed and how people and
machines collaborate. Therewith working areas of people are going to organize and
network themselves more and more automatically: networks form, the working world
environments are getting smart and working processes as well as organizational
structures are getting more and more flexible.

Another important aspect in this connection is the effective handling of and access
to data. The one, who can interpret the data, draws conclusions and can take actions
towards customers and systems will be successful. This way, new applications like
smarter driving, smarter energy solutions, smarter homes, smarter manufacturing and
smarter transactions are going to develop. Cognitive systems, intelligent algorithms and
platform-based solutions are generating new business models and are enabling new
forms of human-machine-collaboration.
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2 Impacts of Digitization on Business and Jobs

The digital transformation is leading to a new style of economies, where new inter-
action between the physical products and the internet occurs [2]. Cyber-physical sys-
tems are combining ICT and data functions with the technical systems. They interact
with each other and with humans via internet communication and other protocols.
Many people are describing this phenomenon as the fourth industrial revolution
(Industry 4.0) in the line of the invention of the weaving loom, the assembly line of
Henry Ford and Frederic Taylor and the invention of the programmable controller.

As actual forecasts display, these developments will gradually affect nearly every
industry. The industrial sector already is facing great challenges with heavy impact on
business in the following years. Looking on the actual assessment of the situation most
of the business leaders are very concerned about the radical changes by the digital-
ization of the world and their business [3].

Especially managers of the ICT companies, but also managers of energy companies
are very concerned about that. On the other side, the managers in the automotive
industry, in finance and insurance business are getting more and more aware of these
transformation processes (Fig. 2).

48 50
ORT FUZE - BIG BANG LONG FUZE - BIG BANG
o 45

ICT & media @ Banks
o
@ Manufacturing

| y Insurances @
| Retail
Health care

Education @
35

IS
(=]
Impact on business models

Professional services o

30 @ Energy supply .Transportation
Real estate @ ® Agriculture
25 o
g Government
Leisure & travel 20

I Time response (in years) ® Gastronomy v

0 1 2 3 4 5

: [ J
10 ®

; Building industry ;
) Mining, oil A
5 gas, chemical industry ‘
SHORT FUZE - SMALL BANG 0 LONG FUZE - SMALL BANG

Fig. 2. Disruption map by industries [4]

A survey in the smaller and medium sized companies in Germany shows very clear,
that most of them are expecting that the digitalization is influencing business and
working processes significantly. As aforementioned ICT companies from are feeling
themselves more digitally developed than other industrial sectors. Nearly three third of
the SME leaders in Germany are expecting an expansion of innovation activities in
order to fully exploit the possibilities of digitalization [5].
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The potential value effect of industry 4.0 is added up to 420 billion Euros (net
profits and savings in capital employed) based on the assumption, that there will be a
50% adoption rate of industry 4.0 solutions by 2035 [6]. There will be a loss in
employees in activities, which will be overcompensated by new jobs bearing little
resemblance to the old ones and based on an entirely different business models (Fig. 3).

. . . Number of
* net profits and savings in employees
capital employed would be in industry [m J#*
the value effect of Industrie 25.0 83 07 . 26,4
§ s
40. | g
*% adoption rate 1,9
of 50% for Industrie 4.0 1,1 . """""
. S Reinvest-
solutions until 2035. | | HE_________ /| Reimves. ments
. . Industrial Relocation ments n new
*#% The created jobs by new productivity  of activities in new services
industrial 2.7 m)‘ ]evsmging industrial acli\:iles
o _ona q Lack of Industrie 4.0 products,
activities bear little competitiveness business equipment
resemblance to old T modet
ones and are based Industrie 4.0
. solutions
on an entirely (2.9 m)
different business model.
2015 2035

Fig. 3. Potential value effect of Industry 4.0 for Western Europe [6]

The way people are going to do their business in the future is transforming from
rigid value chains to a dynamic value network structures. Collaboration is no longer a
clear and stable line principle, but much more flexible, dynamic, agile and with many
different and changing stakeholders. Within a study, we identified the following current
barriers within the transformation process [7]:

64%:
60%:
43%:
40%:
37%:
29%:
27%:
27%:
25%:

Lack of clarity concerning economic benefit

Lack of experts and specialized knowledge

Lack of technical requirements

Lack of ability to change organizational structures
Lock of norms and standards

Employee representation

Prevention of data relating to employees

Age distribution within companies

Prevention of data relating to companies

Digital transformation hence leads to massive changes with reference to all
dimensions of work: concerning work objectives, working tasks, work equipment,
workspace as well as new challenges for organization, qualification, employment and
leadership.
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3 Future Work Trends and Dimensions in Times
of Digitization

It seems to be clear: in the future companies, states and the society in the whole will
have to try to take advantage of the digital progress. New forms of
human-machine-collaboration will develop combining the specific competencies.
Technique, organizational aspects and humans therefore are going to be within a new
triad. Instead of taking the role of a “dominator” or “captain” as in former times,
humans now have to fulfill the tasks as a “conductor” [8] (Fig. 4).

Dominator Captain Conductor

Tasks of production and knowledge workers merging more an more

Indirecte activities expanding above average to direct ones

Routine jobs as well as simple skilled work and processing replaced by machines
New forms of communication, cooperation and collaboration

Increase of leeways in decision-making and dispositive tasks

New qualification requirements: Digital competencies within all areas

Fig. 4. Changing relation between humans and working world [8]

As an example, new digital forms of networked work in logistics by the usage of
data glasses will emerge. Mobile devices will open up new possibilities for effectively
gathering and using data. In a survey we conducted, that nearly 75% of the participants
are of the opinion that the displayed scenarios are going to be the standard soon.

Another innovation field is human-robot-collaboration, which is going to define new
rules for future partnership of work. SMEs and large-scale enterprises already are
experimenting on new forms of physical assistance in means of human-robot-
collaboration. Prototypes already exist, but it’s still a great challenge for automated
and standardized working scenarios.

Furthermore self-organized human resource allocation, which we investigated
within the project “KapaflexCy” in cooperation with selected partners from the
industry, is gaining more and more importance: incoming customer orders are
demanding for human capacities. A web-based platform allows pushing requests for
capacities to an app used by the production workers on a mobile device. This way they
are able to inform about their disposability, with an intelligent algorithm automatically
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proposing suggestions for human resource allocation. Therewith a faster capacity
planning is possible and the system leads to a better work-life balance of the workers
by self-organization [7].

It has also to guarantee, that digital working scenarios are serving better working
conditions for the production workforce. One way can be seen by integrating
“activity-based lighting”. This solution consists of RFID and sensor-based components
helping to illuminate the workplace right to the users profile and the needs of their
working tasks.

Finally, the developments in the context of digital transformation also mean changes
of work organization. It is certain, that new forms of human-machine-collaboration need
new qualification of the workers, for example willingness for lifelong learning, more
active participation in problem solving and process optimization, stronger interdisci-
plinary thinking and acting, ability to permanently interact with machines and
cyber-physical systems as well as higher knowledge of systems [9].

As the presented examples illustrate, in the context of digital transformation,
massive changes with reference to all dimensions of work are ongoing: concerning
work objectives, working tasks, work equipment, workspace as well as new challenges
for organization, qualification, employment and leadership. In order to increase quality
of work and business performance by new forms of human-machine-collaboration and
agile work organizations four dimensions are essential (Fig. 5).

Increasing
Individualization New forms of
of workspaces collaboration
respective to context, ) in work situations

human and task

adaptive I intuitive

connected

Increasing importance

of real-time images
in working processes

Fig. 5. Dimensions changing work in the context of digital transformation
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“Adaptive” — Increasing individualization of workspaces respective to context,
human and task:

Background: Divers demands of employees actually are often not taken into
account

Opportunities: Personalization of workspaces appropriate to personal prefer-
ences (e.g. adaption of table height, activity-based lighting, access to relevant
data)

Organization: Definition of rules for the usage of personal information and
identification of potentials for individualization

“Intuitive” — New Forms of collaboration in work situations:

Background: Increasing complexity of ICT Systems integrated into employees’
work processes

Opportunities: New concepts for intuitive interactions (e.g. brain, gesture,
speech, touch) in connection with mobile devices and wearables as “native”
tools

Organization: Identification of required competences for the usage of new
devices and concepts for interaction

“Assisting” — Increasing relevance of physical and digital systems for
assistance:

Background: Increasing product variation due to increasing individualization of
customer demands

Opportunities: Adaptive systems for feedback and optimized learning to support
employees in connection with new technologies (e.g. augmented and virtual
reality)

Organization: Definition of learning scenarios in work processes based on smart
systems for assistance and new rules for control disposition

“Connected” — Increasing importance of real-time images in work processes:

Background: Existence of ICT systems without connection of relevant data to
processes or products

Opportunities: Visualization and usability of relevant parameters (e.g. for
refeeding of essential work events towards controls)

Organization: Evaluation of employee acceptance concerning transparency and
performance monitoring as well as identification of required qualification needs
for digital competence (e.g. interpretation of data)

4 Conclusions and Demand for Further Research

Summing up the following central conclusions concerning impact of the digital
transformation on future development of business and work can be drawn:

Digitalization of value creation is already on the way and will penetrate work life
further on.

Digital transformation is raising high expectations. The public perception of the
topic has gone beyond real solutions and implementations.

Digital transformation is penetrating enterprises top-down and bottom-up.
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There will be significant impacts on work, work organization and qualification.
Nontransparent economic benefits and organizational obstacles prevent a wide-
spread realization of good practices — at least today.

Digital transformation will be the future of business and work organization, but

probably it will look quite differently than expected today. Existing dysfunctions and
tensions can be eliminated with the help of instruments, organizational architectures
and technologies enabling exploitative and explorative innovation simultaneously.
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Abstract. Today an increasing number of young people are likely to book
homestay hotels instead of traditional hotels. We find Airbnb is one of the most
popular websites in China to reserve homestays for young people traveling
aboard. Since the company’s headquarters is based in San Francisco, we find it
is not well-known in China and little research has been done about it in China.
Therefore, this paper addresses how Airbnb can influence Chinese tourism. We
use mixed methods in this paper, including surveys, interviews and ethnography
studies. We conduct semi-structured interviews to travelers and Airbnb
employees. We carry out surveys to participants. The surveys have been posted
both on the internet and in print. Ethnography studies have been conducted in
order to get detailed information about customers’ usage of the website. We find
that 59.05% of the participants prefer to live in starred hotels, and 49.52% of the
participants prefer to stay in budget hotels and 18.1% of the participants used
Airbnb. We find out that interviewees believe that the emerging of sharing
economy like Airbnb does influence or will impact the traditional hotel industry.
Some participants expressed their preferences about the website design and the
work environment of Airbnb. Our ethnography studies also investigated four
Airbnb customers’ travel experiences about using Airbnb website. They
reported that Airbnb not only offered them diverse rooms, but also offered them
good accommodation, lots of travel information and help from landlords.
However, trust issue still is a big concern between customers and Airbnb.

Keywords: Sharing Economy - Human Factors - Website Design + Culture

1 Introduction

As the development and growth of Chinese economy and the increase of per capita
living standards of Chinese people, the whole entertainment industry become
increasingly prosperous. Travel industry is one of the most important and typically part
of all the entertainment industry. Because of this, the travel industry of China attracts
many foreign enterprises, which want to make profit and expand their international
market in this country. This paper studies Airbnb China, one of the most famous home
stay facility company in China. We aim to discuss the influence about Airbnb in
Chinese tourism market. Via data from surveys, interviews, and ethnography studies
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we try to analyze their website design and user experiences. We also analyze the data
from two perspectives: Sharing economy and Human factors.

2 Related Work

Since Airbnb was launched in China, it began to influence the development of tourism
market in China. The whole idea of the Airbnb business and service was based on the
theory of “Sharing economy”. This theory changed the old traditional hotel industry.
Researcher have studied the impact of sharing economy such as Airbnb in cities and
countries. Few studies have been done to investigate how Airbnb impacts Chinese
tourism.

Researchers studied the relationship between hosts’ profile and customers’ trust
level [4]. They found that longer description in host’s profile can perceived more trust
from customers. Also Byers et al. stated Airbnb’s business model is based on trust
between host and guest, and they also encourage guest and host should communicate
with each other in terms of the room’s possessions [1]. In addition, parts of participants
also think house or room is a private place.

Fradkin et al. studied customers’ reviewing behaviors [2]. They found out that most
reviews were informative. The data showed that reviewers were likely to have positive
experiences while non-reviewers were likely to have worse experiences. They also
explored how to improve the design for reviews.

Lee et al. analyzed four thousand room data, aiming at investigating which features
are more important for Airbnb business [3]. They found not only price and amenities
are important features, the response of hosts, the count of Wish List, the number of
reviews, and the membership seniority are also important for the Airbnb business.

Zervas et al. found that Airbnb impacted the business of low price hotels and
non-business hotels [5]. They also found that these affected hotels took related
strategies such as lower price, which benefits all customers. They stated that sharing
economy has been successfully competed with tradition hotel companies.

In summary, even though researchers have studied the impact of sharing economy
such as Airbnb in different countries and cities, there are few research conducted about
Airbnb in China. These research have studied the trust issues and user experiences of
Airbnb customers. We aim to find out how Airbnb impacts Chinese tourism and how
customers interact with the website and their trust concerns.

3 Methodology

We designed a mix methods of surveys, interviews, and ethnography studies to gain a
deeper understanding of the impact of Airbnb on Chinese tourism. Surveys have been
sent to college students. The purpose of these surveys is to investigate how the service
of Airbnb has influenced participants and its popularity among young people. Our
research aimed at identifying how this emerging application has improved lives and the
industry. We also investigated participants’ attitudes toward this new online culture in
China.
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We interviewed two groups of participants: tourists, and Airbnb employees and
customers. There are two advantages of these two groups. First, it’s easy to organize
the interviews if we decide the participants into two groups. Second, we can get
different answers from different perspectives.

Our ethnography studies observed how Airbnb customers interact with the website.
We recruited four participants starting last year. We observed who they use the Airbnb
website and let them describe their experiences with Airbnb. The purpose of the studies
is to investigate how Airbnb satisfies different customers’ diverse needs.

4 Results and Discussion

4.1 Survey

Our survey data showed that 59.05% of the participants prefer to live in expensive
hotels, and 49.52% of participants prefer to stay in budget hotels. Our participants
report Airbnb does not have much advantages on price in China. Even so, 18.1% of the
participants used Airbnb. It is likely to be the reason that young people enjoy new
things. Airbnb is a new way of accommodation for them. Another reason tends to be
the fact that they can get to know some local cultures and receive accurate information
about tourists’ routes from hosts. Local people always know the appropriate infor-
mation, for instance, what is the most interesting places and what is important for
travelers. Meanwhile, 48.57% of the hosts think if they have extra houses or rooms,
they would like to join Airbnb. They are able to have extra income while they can make
new friends with tourists. Comparing with other people’s labor work, through this way
they can earn money much easily. However, there is an untrusting relationship between
hosts and tenants. Fifty four percent of the participants will not join Airbnb if they have
extra rooms in their houses. They think tourists will damage their furniture’s. There-
fore, rental house resources are scarce on Airbnb in China.

4.2 Interview

The results of the interview study showed that the employee from hotel industry
believed that the emerging of sharing economy- Airbnb has influenced or will impact
the traditional hotel industry. The interviewees preferred Airbnb’s website design and
work environment.

Since August 2015 Airbnb announced their business in China, it has been two
years. In the past people who traveled around China had no other choices but to stay in
local hotels. Airbnb offers them a second choice. Interviewee One was an employee
who used to work at Airbnb China. He believed that Airbnb influenced traditional hotel
industry.

In my opinion, the home stay facility service of Airbnb already have certain extent
influence to Chinese traditional hotel industry. Because this is a new service, a lot of
young people who don’t want to follow the old step or the people used to have bad
experience, Airbnb is their best choice to choose, at least they think it’s aworth to try. (11)
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Interviewee Three has worked at top hotels for one year. She does not think the
Airbnb service will influence the traditional industry. But she admits that she is not
quite sure that in the future Airbnb and other home stay facilities will impact the hotel
industry or not.

1 think the home stay facility or the service of Airbnb still cannot impact the profit of
the traditional hotel industry in China. First, because in peak tourist season our hotel can
not satisfied all of the tourist, Airbnb attract the tourist that we can not satisfied; Second,
there are some people who don’t want to stay in hotel, and they are not our customers, so
Airbnb can attract this group of people are also not influence our profit. (13)

From the interviews of hotel business employees we found that the business
expanding of Airbnb in China attracts more people’s attention and curiosity to this
foreign company, not only because of their new service but also due to the work
environment. Interviewee Two, a student who used to study hotel management in
United States, is looking for an internship right now. She does not like the way that
traditional hotel doing business. Now she wants to work in Airbnb China because she
believes Airbnb influences Chinese tourism.

Even though it’s still not reached the degree of “impact”, and there are lot of things
they need to be complete, Airbnb is still shake the system of the China hotel industry,
they not only offered tourist another choice, but also offered a new thought. (12)

Interviewee Four, who graduated from an American university, hold special feel-
ings to Airbnb after she did her internship at Airbnb. Many of her family members
work in traditional hotels in China.

1 used to do internship in Airbnb, the first time that I went to their company, I think
this is really a fancy building, everywhere and every corner in Airbnb’s office building
decorated luxury, the first thing you entry the door you can see the model of the fancy
house all over the world. (I14)

Interviewee Five used to work in hotel industry for five years. She used to visit the
Airbnb office building and she think it is totally different with any other hotel’s office
building, she think Airbnb’s office building is full of life.

I think the Airbnb’s work environment is quite different from other hotel company.
1 used to work in several different hotel in China, and the most impressed thing for me
is each of their conference room have different decor themes, such as Shanghai theme,
Paris theme, Washington theme... and some decor theme of the room is exactly the
same as the room that been rented. (15)

Interviewee Six got his master’s degree in Sweden, and now lived in Tokyo. He
shared his experience about the different of work environments between Airbnb and
Chinese hotel companies.

When 1 finished my master degree in Sweden I found a job in Airbnb Japan.
Because my aunt was a manager of a famous hotel in China, when I was a little boy 1
usually went to her office to found her. The style of her office and the Airbnb office is
totally different. Airbnb is not like an office, its like a leisure cafe or indoor small parks.
The designer of this office building put many scenes of ordinary life scenes in the office,
create many different the scene office space, such as living room style, private mini
meeting room style and corridor coffee shops style. I found the characteristics of the
work environment of Airbnb is everywhere is public space, the designer of this building
seems want to create a neighborhood atmosphere. (16)
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The interviewees discovered Airbnb did a lot of research about China hotel
industry. They pointed out that even though Airbnb’s cultural background are totally
different from the hotel industry in China, it refuses to become one of the traditional
hotel companies. They have done many things on purpose to advertise their company
and their service. Interviewee Seven used to work for one famous Chinese hotel
company for four years, and now she works for a British hotel company.

[ think Airbnb is a company that focus on the design, this is very different from
other hotel company. My friend send me the picture of the wall in Airbnb office
building, it’s full of the history of their new logo design history, there are many
designer in Airbnb even more than the engineer. (17)

Interviewee Eight was a loyal customer of Airbnb before the company expanded
their business in China. When Airbnb China was launched, he got the internship from
Airbnb and now he is already a formal employee at Airbnb China.

Everyone know Airbnb is a famous America company, but even no one compare
Airbnb and Chinese hotel company. Since Airbnb was in China, everyone started to
compare this company with the traditional hotel service, Cheaper, more friendly,
fashion, those are the key words when people ask you the different between the Airbnb
and other hotel company in China, and as a employee of Airbnb China, I love this kind
of comparison, people in China, especially young generation, they love something
different, something special, which can made them unique. We are in purpose to
mention our difference with other hotel service. (I8)

Interviewee Nine has worked in a Beijing hotel company for 12 years. He thinks
the fact that Airbnb, as a new company in China, keeps mentioning their differences
from China traditional hotel companies is quite a good idea. But it is not a good
strategy for long run.

I work in this business for such a long time, and there are many new hotel company
Jjoined into this industry, they have different way to advertise their service and business.
Airbnb was one of the most unique one that I ever seen. Their service is totally different
with any other hotel company in China, as a hotel manager, I have complex feeling
about it. On the one hand I think their business will influence our profit, but on the
other hand, I think this is a good thing, maybe Airbnb can be the one change the old
traditional system of China hotel industry. I pay close attention to this company
already for a while, I also heard some negative report about their business, I think if
they keep mention their differences but stop complete their website system and service,
after a period of time people will think Airbnb’s differences is not represent good
differences, but bad differences. (P9)

Interviewee Ten is an economic professor working in an America university, and he
is also a travel enthusiast. He said the service of Airbnb and other homestay service is a
very normal thing, it will happen one day.

As we know, the year that Airbnb was established at 2008. And that time the whole
world just experienced the economic crisis. Everyone suffered from this disaster,
Airbnb’s idea was let people in this difficult situation, use less money to rent house to
enjoy the journey. And at the same time, it can also let the people who have extra house
or room to earn some profit at this difficult time. It was the main idea of the Airbnb
service, and also the best example of the theory of Sharing economy. (110)
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From customers’ point of view, the most intuitionistic way to see the influence that
Airbnb brings to the China hotel industry is sometimes Airbnb cannot satisfy tourists’
high demand for the house renting. Interviewee Eleven is a student. She has used
Airbnb to book hotels for six months since 2016. October 2016 she decided to visit
DalLi, but all the hotel room on Airbnb was fully booked. She had to use other hotel
application to book the hotel.

1 first time found out that Airbnb is so popular in China. To be honest, I am a little
worried about it, because I am not sure that if that mean they are going to increase the
price, or their service will decrease. (111)

The popular of Airbnb made more people want to know something more about this
company, Airbnb allowed tourists to visit their office. Interviewee twelve shared his
experience about this visit.

The first thought when I came into the office is, is this really a hotel company? The
room looks very fashion, and different room have different style! I kind of regret why I
didn’t work for this company! (112)

The interviewees expressed that even though Airbnb just has expanded their
business in China for only two years, they try to instill their opinion, they style, and
their company culture to their customers. Interviewee Thirteen lived in a family in
which many of her relatives work in China traditional hotel companies. She already
gets used to the old style of hotels and she does not think changing this industry is a
good choice. But since Airbnb got into China, she started to change her attitude.

Because many of my relative work into China hotel company, when I heard Airbnb
expanded their business in China I felt not happy, why this America company come to
China? When I travel around, I still use old way to book hotel, but since many of my
friends use Airbnb, I become curious about this company. Then I try to booked the
hotel from their website. To be honest, the room was just like the website showed, and
the service is more friendly than other hotel company in China. Since that time, |
started to use their service to book hotel, and visit their office building to know
something more about this company. Now my attitude is totally different, I know it was
Airbnb want me, to know more about them, but I cannot refuse, because there have a
better choice, why should I refuse? (113)

Airbnb China not only attracts more customers’ attention, but also attracts groups
of people who want to rent their room to Airbnb’s website. Interviewee fourteen rent
his house to tourists via Airbnb’s website.

I lived in a place which is very famous in China, and every year there are many
people come to visit. I have two house, I really want to rent one to make some money, but
local people don’t need to rent the house, and I am also not trust the tourists that much.
But when I heard Airbnb this company, and find more information about this company,
I thought perhaps it’s worth to try to rent my house to tourists through this company.
Actually, it was good. I think it’s not only good for tourists and me, but also good for the
Airbnb. I started to trust this company, and also started to trust tourists. (114)
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4.3 Observation

Since the Airbnb announced they would expand their business in China, there has been
groups of people becoming Airbnb’s China customer. We observed five participants for
over a year on how they interact with the website and service. These ethnography
studies offer us detailed information about how the customers use Airbnb in their lives.

Participant One is a graduate student from a Beijing college. She used to use the
Airbnb’s website for a year from 2015 to 2016. Every time she ordered the residence
on Airbnb China’s website. She told us the Airbnb’s website is the website that she
loved most. On the top of the website it asks you to type the location, time and number
of people, and the following content is through different catalog to find more infor-
mation satisfied your specific demand for the residence. She said this website design
can satisfy different groups of people: people who want simple process and people who
want specific order. And for her personal experience every time she ordered hotel
service, she would use different catalogs to know something more about the place she
traveled. After one year use of the Airbnb’s website, she also got more information
about some famous place’s reviews, including food and cultural information.

The experience she shared was in 2015 summer she planed went to London
because she just graduated. She just wanted to go to London, but she had no idea if she
could find the famous place or the food suitable for her taste. Then her friend told her
she could find all the information from Airbnb, and that was the first time she knew this
company. When she accessed the website, she found out the website design was very
clear and concise. She followed the step to choose the day that she wanted to leave, and
she started to pick the hotel. She said it was the first time she found out there were so
many styles of hotel rooms that she could choose, more than she could imagine. The
designer of the Airbnb website also showed the map on the right side, in order for her
to find the most convenient place for her schedule. She expressed that for the people
who have no idea about where to go and no information about anything, the website
also shares other tourists’ experiences, food or place recommendations. They also
exhibited lots of pictures. Because of the Airbnb, her graduation trip was great. She not
only visited Buckingham Palace, Tower of London, Royal Greenwich Observatory and
Saint Paul’s Cathedral, but also visited many restaurants which offered delicious food,
such as Palm Court at The Langham, Terry’s Cafe, Orrery and The Bull Steak Expert.
And that great experience was the first time she started to love this company and their
service.

Participant Two worked in a famous international company Beijing branch for five
years. He became an Airbnb China’s loyal customer since one year ago. He thought
through his experience, expressing the reasons that made him become the loyal cus-
tomer of Airbnb. That was because the picture that showed on the website is com-
pletely the same with the real hotel room. He used to travel around many different
places and booked hotels on many different websites. But Airbnb was the first one
which didn’t make he disappointed.

May 2016 he prepared to go to ShenZhen China to attend a conference. But
because it was the hot season for travel he cannot book the hotel that he used to stay.
That time he just found the news of Airbnb China, and then he thought perhaps he
should try something new. The first thought when he opened the website was there
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were so many different types of rooms, but he was not so surprised because he has
already experienced lots of similar situations. The picture from the websites have huge
difference with the real rooms. And when he arrived at the hotel he booked, he still
remembered the moment when he first came into the room. He said he was shocked by
the room, because it was totally the same with the website picture. And the price was
much lower than he used to pay. He said since that day, he didn’t use any other hotel
company’s service.

Airbnb expands their business not only focusing on website design but also on their
service. Participant Three was still a student studying in a college. She has used
Airbnb’s service for almost one year since 2016. She said every time when she traveled
to somewhere new, she would use Airbnb to book residence, because landlords were
always friendly, and would love to introduce the information of this place. She is
familiar with many places’ food, famous scenic spots and local cultures just because of
enthusiastic Airbnb landlords.

She said she has used Airbnb to book hotels in three different places in China, such
as LiJiang, ChengDu and NanJing. And every time she can always meet friendly
landlords. When she stayed in LiJiang, the landlord introduced to her a famous
restaurant for local people, which meant there were not so many tourists there. The price
of the food was also cheaper than other restaurants. When she stayed in ChengDu, her
landlord knew she was not familiar with the city, so offered her information about some
famous places, showed her the famous Hotpot restaurant, and taught her some
ChongQing local language. When she stayed in Nanling, she was sick because she
could not adapt to local weather. Her landlord bought her some medicine and took her to
the hospital, and when she leaved the city landlord refused to accept the medicine cost.
She said, she thought the meaning of travel is know something new, feel the new culture,
meet some new people, that was the reason she always chose some place that she has
never been to. The experience with the Airbnb landlords made her start to love this
company, because only this company’s landlords bring her all of these warmth and love.

For a company just expands their business in a new market, there are also some-
thing that needs to be changed and completed. Participant Four is 32 years old and
works in a bank in Beijing. She has used Airbnb for 6 months. During this period she
used Airbnb to book hotel three times. However, the last time brought her a bad
experience. When she ordered the room online, she already paid it. But when she
arrived at the place, the manager of the hotel said he didn’t receive any order, and other
rooms in this hotel had been all booked.

“I felt so angry and helplessness that time,” she said, “I have already paid for the
rental fee and the website displayed the order was successful.” Then she called the
customer service of Airbnb, the customer service told her there was no history about
her trade in their system. But they said they would try their best to fix this problem.
“Then I wait for one hour. But after that, the customer service still did not fix my
problem,” Participant Four said. After that, even though she still keep traveling, she
never used Airbnb to book residence.
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5 Conclusion

Airbnb is an example of the booming sharing economy happening around the world,
including China. It offered customers to book homestay hotels online. Our findings
indicate that it begins to influence Chinese tourism, bringing some changes to this
industry in the country. Our data also show customers’ opinions about its design and
trust issues. Consumer confidence is the important part for business. We will try to
explore more Airbnb reviews to get broader data about the impact of it on Chinese
tourism.

Acknowledgments. We thank our participants for their participation and contribution.
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Abstract. The work objective is a study of methodological issues for evalu-
ating innovation industries with the value analysis based on the modification of
the economic value added indicator obtained by using the method of hierarchy
analysis. It is shown that for the analysis of industrial enterprises’ investment
appeal while calculating of their value as a measure of forecasted cash flows,
from the point of view of the authors, it is expedient to use an indicator of
economic value added (EVA), proposed by B. Stewart. Analyzing the structure
of the expression for the value of the existing innovative enterprise with the
economic value added indicator, the authors show that, in practice, it is expe-
dient to apply its modification with the introduction into the calculated model
the evaluation scaled constants that determine the significance of the economic
value added components.

Keywords: Cost analysis + Cost estimation of innovative production - Ash
flow patterns - The income approach to assess the value : Economic value
added - Ranking indicators - Hierarchy analysis method

1 Introduction

According to the industrial Policy Concept of the Russian Federation, the main goal is
to increase the efficiency and competitiveness of the Russian industry.

Achieving this goal is not possible without the creation of concepts and method-
ologies of management based on the perception of the industrial enterprise as a system
which control logic should be subordinated to such goals as increase the cost of capital
invested by the enterprise’s owners and the maximum satisfaction of all economic
subjects interested in the enterprise success.

Therefore, the use such an indicators as market value of the enterprise as the main
criterion of industrial activity efficiency is the theoretical basis for the formation of new
forms of management that will ensure the integrated management of all business
processes and functional subsystems of industrial enterprises.

Otherwise, when the enterprise works in its market segment and implements a
strategy to create sustainable competitive advantages, its cost increases. In this situa-
tion, for company’s management it is relatively easier to attract external funding, to
take an active position in the markets of goods, capital and labor and develop.
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This once again confirms the close relationship between the factors determining the
competitiveness of enterprises and the value of business indicators, which evaluation
objects can act as an integrated component, for example, the economic value added of
the enterprise, as well as local indicators, for example, different components of cost [1].

2 Investment Evaluation of Innovative Productions

The previously mentioned is especially important for innovative industrial enterprises
that solve different problems of its technological development and develop investment
projects for the future within the program of its strategic development. We analyze the
characteristics and theoretical assumptions of valuation of innovative industrial
enterprises, after selecting the main types and methods of calculating the value of the
business, used for these enterprises in practice [1, 2].

The carrying value of the net assets NA is determined in accordance with Russian
law by deducting from the amount of the assets taken for calculation, the amount of
liabilities taken for calculation:

NA = A-D, (1)

where A - sum of assets taken for calculation; D - liabilities (borrowing) taken for
calculation.

The forecast market value of the company. For the calculation of the indicator is used
the income approach [1-3], according to which the forecast market value of the enter-
prise is the future cash flows from its operations, discounted to the present point in time:

. CF,

where CF, - the value of the cash flow in the forecast interval ¢; r - discount rate; T - the
duration of the forecast period.

In practical calculations within the income approach, the represented formula is
used in some extended format. In particular, it can be used in the calculation of cash
flow model for the entire invested (equity and long-term loan) capital of the company
(free cash flow to firm - FCFF) [2]. Then the market value, determined by the accu-
mulated discounted cash flow in the forecast and after forecast periods can be calcu-
lated by the formula:

T
FCFF, FCFFr
VErcrr = + - D, 3

rerr ;(H—WACC)’ WACC(1+wAccC)" ™! ®)

where FCFF, - the value of the cash flow on investment in the interval t; WACC - the
discount rate, which reflects the weighted average cost of an alternative debt and equity
capital of the enterprise (weighted average cost of capital) [5]; T - the duration of the
forecast period; D - liabilities (borrowing) taken for calculation.
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Cash flow FCFF, in the above formula can be expressed in terms of the balance
sheet figures and the profit and loss account:

FCFF, = EBIT, — Tax, + Dep; — AFA, — ANWC;, (4)

where EBIT, - enterprise profit before interest and taxes in the period t; Tax; - the value
of accrued income tax in the period t; Dep, - depreciation in the period t; AFA, - change
in the value of non-current assets in the period t; ANWC, - the change in the net
working capital of the enterprise in the period t.

When used in the calculation model, the cash flow only on its own capital of the
company (free cash flow to equity - FCFE) calculation of the market value of equity in
the forecast and after forecast periods is carried out according to the formula [2]

ET: FCFE, FCFEr
— (1+CE)' CE(1+CE)”"

VErcrr =

(5)

where FCFE, - the value of the cash flow to equity on a range of t; CE - the discount
rate reflecting the opportunity cost of own capital of the enterprise; T - the duration of
the forecast period.

Similarly, FCFE, cash flow can be represented as a balance sheet figures and the
profit and loss account:

FCFE, = NI, + Depr — AFA, — ANWC, + ALL,, (6)

where NI, - Net profit of the company in the period t; Dep;, - depreciation in the period ¢;
AFA, - change in the value of non-current assets in the period r; ANWC, - the change in
the net working capital of the enterprise in the period #; ALL, - change in the value of
long-term obligations of the enterprise in the period z.

In practice, in most cases, the second method for calculating the target value of the
current innovative enterprise.

Further, we note that for the analysis of investment appeal of industrial enterprises
in the calculation of their value as an estimate of projected cash flows from the point of
view of the authors, it is advisable to use a more “subtle” indicator the rate of economic
value added (economic value added - EVA), proposed B. Stuart [2]. This indicator
reflects the essence of the postulate that a business that does not bring a net profit that
exceeds the opportunity cost of capital owners is unprofitable. You can use the fol-
lowing formula for the calculation of economic value added [2]:

EVA, = NI, — r - NA_y, )

where N1, - Net profit of the company during the period #; » - rate is the opportunity
cost of equity; NA,—; - book value of net assets in the period t — 1.

From the analysis of the structure of formula, it implies that EVA, indicator com-
pares the resulting net profit of the company with an alternative income to the capital of
the company. A positive value EVA, characterizes the economic benefits derived by the
owner of the capital investments in existing enterprises.
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This formula can be converted using the rate of return on equity indicator

NI,
NA,,I ’

ROE, = (8)
Substituting indicator NIt from this formula in the previous one, we will get the
next version of the calculation of economic value added:

EVA, = (ROE, — r) - NA,_,, (9)

where ROE, - return on venture capital in the time period #; r - rate is the opportunity
cost of equity; NA t — 1 - book value of net assets in the period t — 1. The last formula
implies that the economic value added is created in case the profitability of the com-
pany’s own capital ROEt higher than the average value r. Note that the method of
Economic Value Added before constitutes a further development of the income
approach to the assessment of business value. The cost of operating enterprise with the
use-vaniem indicator of economic value added can be determined by the following
formula proposed by E. Edwards and P. Bellom and subsequently modified by J. Olson
(Edvards-Bell-Ohlson model - EBO) [2]:

T, EVA, N EVA7. 1

VEEBO == NA() + ) (10)
; (1+r" rQ1 —&—r)T+1

where NA - the carrying value of net assets at the current time ¢ = 0; EVA, - economic
value added in period #; r - discount rate reflecting the opportunity cost of own capital
of the enterprise; T - the duration of the forecast period.

Otherwise, the estimate of the cost of industrial enterprise can be presented in the
form of three components

VEgpo = NAo + VE, + VEs, (11)

where NA, - carrying value at time ¢ = 0 of the net assets; VE, - economic value added
to the current course of business over the forecast period 7T (current implementation of
investment projects); VE, - the reduced value of the enterprise in the terminal period
(future implementation of investment projects).

Taking into account the expression for calculating the value added economic bridge
and return on equity last formula can be converted to the form:

T
(ROE, — r)NA,_;  (ROEg .| — r)NAy
VEgzo = NAo +
EBO = TR0 ; (1+7r) (14"

where NA - the carrying value of the net assets in the current time ¢ = 0; ROE, - return
on venture capital in the time period #; r - discount rate that reflects the cost of the
alternative cost of the enterprise capital; NA, ;- carrying value of net assets in the t — /
period; T - length Flow rate of the forecast period.
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It is obvious that the resulting formula assumes that the value of the enterprise
depends on such factors as: the value of carrying value of the net assets NA,., ¢t = 1,..., T;
return on equity ROE,, t = 1,..., T; required by investors rate of return on equity 7.

At the same time ROE; in the forecast period ¢ = 1,..., T should be calculated using one
or another model of forecasting through statistical processing ROE,_; values, ROE,_,,
ROE,_;, ..., ROE,_, for previous time periods. As such models produce forecast estimates
ROE, it is advisable to use autoregressive model (AR-model) of the form [4]

m

x(1) = —a(t) 57+ &r) = = Y an(t) - x(1-k) +c (1), (13)

k=1

where x (f) = ROE,. It is assumed that at each time 7 it is known m values of the considered
time sequence ROE,_;, ROE, », ROE,_;, ..., ROE,_,,, forming vektor X/_1'; & , - error
model, considered as a random process with zero mathematic expectation and variance G%
(“white noise™); a(r) = {a1(¢), . . .,am(t)},c} - unknown model parameters of the time
series x (f), which recurrently calculated together with x (f) from the known values
{x(r = 1), ..., x (t — m)}} using an appropriate adaptive algorithm [4].

This type of model has proved popular in solving the problems of the various
economic processes and enables reliably receiving forecasts of time series values.
Calculation of the net assets of the enterprise NA, | can be carried out in accordance with
the regulations in force (Order of the Russian Finance Ministry of 28.08.2014 N 84n).

The calculation of the yield assessment of the enterprise’s own capital r, needed to
obtain VEgp0, is not so straightforward. For its implementation is widely used CAPM -
pricing model of return on equity [1, 3], which uses the data exchange for the securities
market. However, the use of the CAPM - model does not always give accurate and
understandable results. Therefore, the authors propose to solve the problem of esti-
mating the actual profitability of own capital of the enterprise with the use of the
developed approach based on the data of financial statements [3], which greatly
improves the reliability and accuracy of the resulting estimates.

Also, analyzing the structure of the expression for the cost of the innovative
enterprise with using economic value added VEggo = NAg + VE; + VE,, it must be
said that from the point of view of the authors, in practice, it is advisable to use a
modification, which can be represented as

VEggo = o1 X NAg+ o0y X VE| + a3 X VE;, (14)

where ol, a2, a3 - scaled constants that define the significance of the component
indicators of economic value added VEEBO.

To determine o/, o2, o3 we can use the analytic hierarchy process, developed by
the American mathematician T.L. Saaty [5, 6]. This method is widely used in the
practice of decision support tasks and is an effective mean of structuration the problem
of choosing the most preferred embodiment of the generated set of alternatives through
the provision of a variety of factors that influence the choice of alternatives, and the job
hierarchy of their influence over the construction of the graph that connects a target
decision accordingly with the criteria of level 1, where each criterion highlighted this
level is divided into sub-criteria, which in turn are divided on sub-criteria, etc.
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Lower-level sub-criteria are connected by arcs of the graph with each element of
the set of alternatives. In addition, for each arc of the graph above with the involvement
of experts and the method of paired comparisons is determined by the weight of the arc
that allows, ultimately, to rank the alternatives and accordingly choose the most pre-
ferred of them [4]. As an example, Fig. 1 shows a graph showing the structuring of
problems ranging components for estimating the economic value added VEgp,.

Level 1 - Focus of the problem 1. The goal - rangingthe evaluation

cormponents

Level 2 - Criteria V2. Production activity

V3. Investernent activity

4 Finanrcial activibe

Ca &
@‘é’} O

V5. Net profit
YposeHb 4- Alternatives

V6. Depreciation

V7. Current assets

\ / \ \ / V8. Accounts payable
\ \ V9. Fixed assets
Y10. Investments and Other Attachments
W11 Equity

MAa ¥12. Short-term loans

Fig. 1 Structuration problems of ranging the evaluation components

After constructing a graph reflecting the structuring of the decision-making prob-
lem, should be constructed a matrix of pairwise comparisons for all vertices of the
graph - “descendants”, relating to the appropriate top - “parent.” Tops - “parents” can
be a vertex belonging to any hierarchical level, except the last one, on which there are
usually alternatives. Pairwise comparisons are made in terms of the dominance of one
element over another. These judgments are expressed in whole numbers and after
elementary processing allow to obtain the weight of arcs connecting the peaks - “de-
scendants” with vertices - “parents” [5].
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Let us denote calculated arc graph weight L;; through ©t (L;). Then to find ways to
balance consisting of arcs of the first and second layers in Fig. 1, the weight is to be
multiplied on the first level of arc weight adjoining edges of the second level.

Thus the weight of the path of the arcs of the first and second levels is defined as ©
(Ly;, Ly) = © (L x m (L), where L;; - the arc of the first level, L; - the arc of the
second level. In particular, the weight of ways including the second level of the arc,
defined as

n(ViVaVs) = n(ViVa) (Vo Vs); n(ViVaVe) = (Vi Va)n(VaVe);

a(ViVaVy) = n(ViVa)r(VaVs); (Vi VaVg) = mi(ViVa)m(VaVs);

n(ViVaVy) = (Vi V3) (Va3 Vo); (Vi V3 Vi) = n(ViV3) (V3 Vi); (15)
n(ViVaVi1) = n(ViVa)n(VaVir); n(ViVaViz) = n(ViVa)m(V3Vio);
n(ViVyViz) = n(ViVa)n(VaVis).

Estimation of weights of economic value added components is the result of the
following matrix-vector multiplication

oy (Ars)
= 062(1415)
3(Ass)

(ViVa Vs
(VivaVq
(VsA14)T(VeA14)n(V7A14). . .1(Vi3A14) n(ViVo Vg
n(VsA1s)n(VeA15)n(V7Ass). . .n(VizArs) n(V1V3Vy
n(VsAi6)T(VeAis)m(V7A16). . .(VizAle) n(ViV3Vio

Summarizing the previously mentioned we should note that considered method-
ological issues of valuation of innovative industrial enterprises with using the analytic
hierarchy process can be practically used to increase the efficiency of management of
innovative industries, attracting external funding, etc.
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Abstract. We are moving towards fourth industrial revolution through the
development of digitalization. Globalization, shortage on resource, change on
purchase behavior, urbanization e.g. influence on new competitive situation in
every industry segment. This causes as well remarkable change pressures and
opportunities for most of the industry. The development of competitiveness of
the region as attractive and maintaining it continuously requires co-operation
between actors and building up a Roadmap, how to do continuously and sys-
tematically small development steps towards the vision and start development
activities according that. This article introduces created development process
and framework for regional Roadmap-development for various industry seg-
ments in Industry 4.0 environment. It also analyses how the increase of digi-
talization influences on work environment. The most important is how the
mindset of people and behavioral culture is possible to change. The introduced
industry sectors are manufacturing industry and circular economy.

Keywords: Industry 4.0 -+ Value network - Digitalization - Transdisciplinary -
Co-innovation - Co-evolution

1 Introduction

Many observers believe that Europe is at the beginning of a new industrial revolution,
considered to be the fourth such leap forward and hence labelled Industry 4.0. The
ubiquitous use of sensors, the expansion of wireless communication and networks, the
deployment of increasingly intelligent robots and machines — as well as increased
computing power at lower cost and the development of ‘big data’ analytics — has the
potential to transform the way goods are manufactured in Europe. This new, digital
industrial revolution holds the promise of increased flexibility in manufacturing, mass
customization, increased speed, better quality and improved productivity. However to
capture these benefits, enterprises will need to invest in equipment, information and
communication technologies (ICTs) and data analysis as well as the integration of data
flows throughout the global value chain [1].
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The role of Finnish manufacturing industry is not often to be the main contractor
(OEM) but biggest potential is in acting as subcontractor (SME) in supplier network for
big international main contractors and be as part of their value network.

Succeeding in future in global supplier network requires that operations of main
contractors and subcontractors are connected effectively and seamlessly together. Value
networks function by flexible and cost efficient way and evolve continuously according
the needs of main contractor and global competition.

The development of competitiveness of the region as attractive and maintaining it
continuously requires co-operation between actors and building up a Roadmap, how to
do continuously and systematically small development steps towards the vision. It is
also important to benchmark industrial case studies and field labs on various other
regions and find the most successful ones (e.g. Germany, Sweden, Austria).

Subcontracting network of manufacturing industry has significant influence on
wellbeing, activity and employment of regions and areas. That is the reason, why
regions/cities/countries has to develop and secure the competitiveness of industry and
society. In future, the most essential task is to engage the companies and other
stakeholders on regions as part of the development of Industry 4.0 and form a func-
tioning ecosystem for the development work.

This article will demonstrate that 4.0 Industry is not only the goal but also the
means. It introduces a strategic concept, responsible business leadership, for utilizing
responsibility as a business and innovation driver to facilitate the transition of industrial
business towards the new service economy. 4.0 Industry is creating significant impact
and opportunities where business, technology and innovation intersect.

Digitalization is rapidly increasing and enterprises must find new ways to innovate
for business advantage. Through digital transformation, the use of new technologies
like cloud, mobile, big data, and social networks with increasing intelligence and
automation enterprises can capitalize on new opportunities and optimize existing
operations to achieve significant business improvement. The collection of enormous
amount of scattered data, clustering it for analysis, visualizing it for decision making
and using the selected data in new service development and execution is most
important in the concept of responsible business leadership.

Héame University of Applied Sciences (HAMK) has a Smart Service-research center
as dynamic breeding environment to create and execute, together with co-operation
network, well-addressed research and development activities for regional and enterprise
development needs. The research unit supports cross-sectorial utilization of digital
technologies and service business development. The objective is also to offer devel-
opment support for municipal, industrial and commercial organizations by creating new
opportunities and responding on business transition challenges. The management of
responsibility in value network and entire society is becoming an important business
driver. Most of companies, which are moving towards service business, need new
concepts to manage life cycle business on the responsible way.

Most companies do not have a strategy or analysis on aligning business to digi-
talization. Being green to achieve mitigation, clean to reach up to optimization and
smart to manage the transformation is the integrated, evolutionary approach. 4.0
Industry is an opportunity integrator on the path. Integrating novelty with technology
brings new opportunities for more responsible business models. The transformation
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towards digitalization business takes a long time and that is why it is important to fully
understand the strategic concept, identify the key issues and harness the associated
opportunities.

2 Theoretical Background

The term “Industrie 4.0” was initially coined by the German government. It describes
and encapsulates a set of technological changes in manufacturing and sets out priorities
of a coherent policy framework with the aim of maintaining the global competitiveness
of German industry. It is conceptual in that it sets out a way of understanding an
observed phenomenon and institutional in that it provides the framework for a range of
policy initiatives identified and supported by government and business representatives
that drive a research and development programme [2].

Industry 4.0 describes the organization of production processes based on technol-
ogy and devices autonomously communicating with each other along the value chain: a
model of the ‘smart’ factory of the future where computer-driven systems monitor
physical processes, create a virtual copy of the physical world and make decentralised
decisions based on self-organization mechanisms. The concept takes account of the
increased digitalization of manufacturing industries where physical objects are seam-
lessly integrated into the information network, allowing for decentralized production
and real-time adaptation in the future [2].

In the field of social change there is little awareness of Industry 4.0 outside the
group of key stakeholders. Larger firms tend to be more positively disposed whereas
unions remain cautious and have reservations. While a skills gap (as well as a gap in
willingness) to adjust to the Digital Single Market exists, the skill requirements to
adjust to Industry 4.0 are much greater [2].

The physical world is merging with the virtual world. We are increasingly used to
the internet of things, or the internet of everything and increasingly the industrial
internet. They all are in the throes of digital transformation. The widespread adoption
of information and communication technology (ICT) is increasingly accelerating the
blurring of boundaries between the real physical world and the virtual one. The linkage
is becoming increasingly Smart [3].

New ITC based technologies make possible 4.0 Industry development and give
opportunities to reengineer value chains and create new business models. Internet of
Thinks (IoT) is one of the technological fundaments for 4.0 Industry. Growth of
connections brings the new possibilities and solutions for business. Other hand
exponential growth brings also new challenges for education, R&D&I and regional
development activities. The exponential growth of IoT connections indicates the birth
of new business models and new kind of business environments.

This “smartness” requires greater connection and collaborations. This is where the
‘explosion’ of platforms and ecosystems is occurring. To attempt to connect the
internets of things, services, data, and people are needing radical redesigns within
industries and the participants to connect all of this up. Presently Industry 4.0 is more
industrial driven but this will change and broaden out [4].
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Eppinger [5] has discovered that the link between sustainability and innovation is
commonly mentioned, but not commonly made. Chesbrough [6] points out there are a
new logic behind open innovation, which embraces external ideas and knowledge in
conjunction with internal R&D. This offers a novel way of creating value. Miller and
Langdon [7] introduce how to manage disruptive innovation by managing platform,
product and process innovation in continuous cycles. Nidumolu, Prahalad and Ran-
gaswami, [8] explain widely why sustainability is now the key driver of innovation.
Salminen [9] has discovered that when new value for the customer is created in the
form of a product or service offering and it results in sustainable innovation, it is
essential to know whether there is also a transition into a new business model of
circular economy. At the same time, the business innovation must be built on the
essential business structures (operational systems, contracts, network structures, com-
petence, etc.). Tammela and Salminen [10] introduce the interoperability concept
through which common innovation of sustainable products and services can be
accelerated by an open semantic infrastructure. The open innovation process requires
the definition of interoperability in order to achieve a critical level of network dynamics
to create new products and services. Skyttner [11] introduces new systems theory with
self —organization and evolution. Jamshid [12] introduces that system thinking is the art
of simplifying complexity. It is about seeing through chaos, managing interdepen-
dency, and understanding choice. Concepts are important to explain chaos. Sanchez
and Heene [13] have proposed an open systems model of firms. Improving of orga-
nizational competence also requires increasing managers’ own cognitive flexibilities to
imagine new strategic logics for creating and realizing new kinds of value-creating
product offers and new ways of managing processes for creating and realizing new and
existing product offers. Markopoulos and Vanharanta [14] have created the Company
Democracy Model. It can be characterized as a multidisciplinary science, as it inte-
grates many management (strategy, leadership, etc.), engineering (process knowledge,
innovation), social (human resources, ethos, etc.), financial (marketing, extroversion,
etc.) and other disciplines. The uniqueness of the model is its capability to integrate
them all in a transparent way, making the execution sequence these disciplines to seem
absolutely normal, reasonable and effective. The co-evolutionary spiral method in the
model contributes towards the identification and achievement of the capacity, capa-
bility, competence, and maturity needed to turn knowledge into innovation. The model
is structured in such a way that the method reflects the Co-Evolute methodology [15]
and its application in organizational democratic performance. Evolute is an intelligent
web-based system for managing human competences and organizational objects and
capability in the world of business. Both organizational development methodologies
(Co-Evolute and the Company Democracy Spiral Method) are directed towards the
creation of an organizational knowledge based culture [16].

3 Research Questions and Research Approach

Digitalization will bring new business opportunities, and increasing competition.
Companies are forced to renew their processes and activities and same time restructure
their business models. As well, regions and areas have forced to plan and redesign
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again their attractiveness for new and existing business in their business environments.
In order to see the development needs for attractiveness and welfare, but also to use the
development recourses best possible way the key research questions are:

1. How to determine the implementation plan and roadmap for Finnish Growth
Corridor to industry engagement on the approved Industry 4.0 European Growth
Strategy

2. How education can updated to responds the need of new competition in expo-

nentially growing digital environment

How to ensure the change and innovations in organizations.

How to define the roles of actors in regional development and “smart clusters”

5. How to start using the Industry 4.0 framework in continuous development

W

This article introduces a concept model for utilizing 4.0 Industry as a business and
innovation driver to facilitate the transition towards the new Digital Single Market.

4 Multidisciplinary and Co-operative Environment

Digitalization changes everything and is a great opportunity to find out competitive
advantage in business. Universities of applied science have a good opportunity and
central role in supporting the growth of business on the area of circular economy.

The co-operation between government, enterprise and universities is essential to
succeed in co-evolution when building up cumulative competence in creation of
solutions for Regional Development by benefiting digitalization in it. It is also essential
to have a common vision to direct the local operation and funding. Otherwise, the
activities can splinter as small pieces and do not form parts of the whole vision.

The development of business environments is understood to be the responsibility of
public sector and government. Public sector is however multilayered (e.g. legislative-
national- provincial- regional- municipal- areal). There are still other committees and
operations, which have the duty to develop business environment. All the layers and
activities should be along the same line, support each other and sustainable to get the
co- operative environment to function efficiently. In rapidly changing operational
environment, it requires clear and commonly understood vision.

The vision and approach are based on the need of regional clusters and the strengths
of region (e.g. logistic, university, natural recourses etc.). 4.0 Industry development
will been seen as a smart utilization of digitalization, which has European level
comparability to European development in all key clusters.

Development roles will be designed the way that roles are tested in region where
development is ahead. That approach mean that Reginal level organization (HAME
OWL) is taking responsibility about the common platform and development resource
allocations for the clusters (“smarts”).

Contents of education and training will be designed so that content will respond the
future needs. Learning will take place in “real world” environments (field labs), which
gives faster cycle time for development activities and implementation. This is the way,
how to ensure the birth of new innovations and the renewing the businesses and
organizations (Fig. 1).
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Fig. 1. Hiame Region Cluster/“Smarts”, field labs, future development projects and platform.

4.0 Industry and industrial internet can then be used when increasing the efficiency
of processes. Industrial internet enables functional optimization of entire value network
and increasing of use of material side flows (material and energy efficiency). It is
possible to anticipate beforehand the disturbance situation of value network and their
repair operations. Collected data from whole the value network can be used for its
functional development or forecasting purposes. New entrepreneurship and new digital
services can be created through digitalization activities. Industry 4.0 standard archi-
tecture can be applied for common framework, when starting business on circular
economy.

In Fig. 2, there is an example of technology oriented competence and solution
creation on the smart clusters. It is essential to gather data from various sources and
different processes. Automation system or sensor network (IoT) is creating data, which
is gathered, clustered, analyzed and compare it with the data gathered earlier and then
make decisions on how the optimize activities. To support this value network process it
is important to have all type of experts in virtual network optimizing material, logistic
and reuse of material. There can also be final customer experts in the same network.

The substance in the network is knowledge and capability, which is activated when
the customer requirements are decomposed. In order to manage economical and
technical risks the new innovation should be evaluated as a value for customer and
network partners. Effective method of decomposing the requirements reveals precisely.
Content management competence, organizational capability and human mental capa-
bility are in strong interrelationship. It is planned to parametrize each of the entities and
turn as a questionnaire’s. Evolute- system is thought to gather and analyze the
knowledge needed.

New ITC based technologies make possible 4.0 Industry development and give
opportunities to reengineer value chains and create new business models (Fig. 3).
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5 Pilot (Case: BioEngineering (ICT))

In order to develop its own knowledge and flexibility to response the demand of
exponentially growing digitalization and transdisciplinary problems. Based on that
development, HAMK has designed new program (BioEconomy Engineering ICT),
with the idea, that it will be first pilot step to start implement 4.0 Industry concept in
“Smart” BioEconomy Cluster and start learning process to make change toward 4.0
Industry also in other “Smart” Clusters and whole Hime Region.
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Pilot Case: BioEconomy engineer (ICT)
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Fig. 4. The content of BioEngineering DP is planned so that it support the development of
industry and region.

Content of studies and learning method with the cooperation of industry are
designed 4.0 Industry compatible. (BioEngineering DP is ICT programme for BioE-
conomy environment.) (Fig. 4).

Education will take place in close cooperation with industry by doing projects by
“resolving real life” problems. By this approach is possible to educate students to response
to transdisciplinary problems, but also to speed the development in industry and region.

The every study module of degree programme is planned so that it will support
regional development and R&D&I activities. This is considered to be very important to
be able to find new innovations in company surface. In order to create unik organi-
zation culture many other degree programmes are involve and their cultures, not only
because of their knowhow.

Partly “R&D-teams” will take care of a few study modules, in order to strengthen
the content of new technologies in HAMK. R&D-teams will operate over the study
programme and faculty boarders and will participate actively human resource activities.

The study modules which are ran by “R&D-teams” are like “Data Collection &
Visualization”, “Data analytics and Clouds”, “Service Design” etc.

Usability of this kind of “R&D-teams are piloted in BioEngineering education”
(Fig. 5).

When the “R&D- teams” have been develop and tested, the experience of teems
will be utilized in other programs under redesign and other activities over the faculty
boarders

Smart services research unit at Hdme University of Applied Sciences supports
industry, commerce and the society in digitalization and service development needs. The
task of the research unit is to create and execute, together with co-operation network,
well-addressed R&D activities for the region and its’ enterprises. The Smart Services
research unit supports the utilization of digital technologies and service business
development across sectors: similar solutions can be adapted in various lines of
business.
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6 Benefiting Digitalization and Big Data Supporting Business
Co-evolution

The amount of scattered and structured data around us is increasing dramatically. It is a
great business opportunity to benefit that data in business purposes. Circular economy
with interrelated bio and mechanical cycle consists of huge amount of data. The data of
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waste from one partner means material for the other partner. Understanding the value
proposition in growing value networks is essential. Management and analysis of data
coming from various sources is routed through data- to- service process in business
co-evolution of circular economy, Fig. 6. Creation and optimization of new operational
functions and responsible business co-evolution requires democratic innovation and
decision culture.

7 Industry 4.0 - Conceptual Model for Adaptive Development

4.0 Industry and industrial internet are rather new topics and there are few experiences
on driving of benefit out of them both in enterprises and universities. That is why
co-operation serves developing on collaborative way. Most of the innovations are
created at customer interface and co-operative development on common platform,
research and learning environment, is essential basis in succeeding on business co-
evolution. Good co-operation requires management engagement, trust building,
information, and experience delivering. It happens on various levels of operation; e.g.
forecasting and roadmap-projects, applied research and development projects, on
bachelor and masters’ thesis works or creation of research and learning environment for
experimentation and piloting. It is ought to be continuous on various organization
levels. Co-operation and learning together on research and learning environment
supplied by university is basis for new innovations and continuous development.
Developing of superior competitive power through principals of circular economy is
built by lean and digitalized value networks. It is important to succeed in benefiting
multidisciplinary competence and open information sharing.

Hime region is designing its new strategy “Smart Hdme” to responds to the
challenges of digitalization and to be the part of Digital Single Market (DSM). Based
on that, the focus is to increase the knowhow to digitalization on Hime region.

Since 4.0 Industry is European concept and part of European platform, it is wise
that best practices will be benchmarked into European approach and experiences.

The key elements to design the “roadmap” for 4.0 Industry, are:

e to recognize the potential “smart” clusters on the region/area

e create the goal and vision for region based on “Smart” clusters

e make companies and universities to work together and create “real life learning”
environment (field labs) in clusters.

e renew education content so that it response the new ICT based technologies that are
needed in 4.0 Industry

e create approach that knowhow will increase and it will be distributed on region
the role of “Hameenliitto” as coordinator and allocating assets
make benchmarking for the regions which are like “Héme” and have already taken
the steps to adapt 4.0 Industry

Succeeding on 4.0 Industry co-innovation requires data-to-service management
process and creation of adaptive multidisciplinary co-operation model for solution
development. For research center to be capable to collaborate with industrial compa-
nies, it is important to know the overall capability of research and development unit.
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The experts making applied research with customers have to have content and process
knowledge of customer site, they have to be capable to work in teams on distributed
way with other experts in value network and have to certain collaborative skills to work
together. In our article, we categorize the competence and capability on three layers:
content management capability, organization capability and human competence and
capability [17].

8 Discussion and Conclusions

Combining the principles of 4.0 Industry to value network thinking and digitalization
of functionality of whole the network give opportunity for remarkable competitive
advantage in business.

That requires combining of various theories but the main challenge is in utilization
of transdisciplinary knowledge and implementation work. The use of new technolo-
gies; digitalization, big data, and social networks with increasing intelligence and
automation enterprises can capitalize on new opportunities on and optimize existing
operations to achieve significant business improvement on circular economy.

According the experiences of conceptual development work successful activity in
4.0 Industry is dependent on systematic long-term development on public sector.
Essential topic is preparing of up to date platforms, which enables and controls and
support the operation and creates business environment to apply new offering.

The important role for universities is to support enterprises by applied research and
creation of research and learning environments for continuous piloting of new tech-
nologies and preparation of new business models on 4.0 Industry.

To be successful on new challenges of 4.0 Industry development, enterprise-
university partnership has to be tight and main objective is common learning.
Long-term co-operation creates background for new co-innovation and business co-
evolution.

European community is preparing new legislation and directives, which are
speeding up the development of Digital Single Market. Industry 4.0 as an industrial
standard architecture has a remarkable role in preparing new functionalities on dis-
tributed value networks. The standard offers technical background and rules for
implementation for digitalized circular economy.

Responsibility business leadership needs democratic innovation culture and co-
innovation and co-evolution processes. This article introduces a concept of responsible
business leadership. It also gives a concept on how to analyze co-evolution over the life
cycle of business transition on “smart clusters” by using Evolute for managing human
opinions and experiences and organizational objects on public- private- relationship
and capability in executing responsible business leadership.
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Abstract. The aging individuals living independently at home need new kinds
of services. Digitalization of services and the wellbeing data gathered from the
individual creates an opportunity for optimized and punctual services. It is
important to pilot the new technology solutions at actual home and well-being
environments to get certainty of usability, flexibility and accessibility of the
digitalized services for citizens and nurses. The implementation of digitalization
has to happen according to ethical rules and take the values and individual
capabilities into account. The data gathered through digital equipment can be
used in optimizing service processes. However, there is missing generic data as
common ontology of service process and semantic architecture to use the
gathered data for service optimization. In the article is introduced what type of
ontology based semantic architecture could be used in social and health care and
how geriatric data should be integrated in caring elderly people.

Keywords: Aging - Home care - Digitalization - Health ontology - Semantic
infrastructure - Ethics leadership

1 Introduction

Demographic changes and the rapid aging of population are occurring throughout the
world. Senior citizens are healthier and live longer. The aging individuals living
independently at their own homes need new kinds of services. Digitalization of services
and the wellbeing data gathered from the individuals create an opportunity for more
optimized and punctual services. It is important to pilot the new technology solutions at
actual home and well-being environments to get certainty of usability, flexibility and
accessibility of the digitalized solutions and services for citizens and nurses. The
municipal authorities, on the other hand, are closely paying attention to the cost effi-
ciency of the services. The new solutions and gadgets have to be interesting and easy to
use for senior citizens. There is lack of information behavior research involving
especially the oldest group of people. The implementation of new digitalization has to
happen according to ethical rules and take the values and individual capabilities of
older people into account.
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Services are created to support the elderly and their families in maintaining a high
quality life at home. It shows that the internet has had a positive impact on the health
information acquired by seniors but not all seniors. There is lack of information
behavior research involving especially the oldest group of people. The objective of
digitalization in home care environments is

e to support and increase the autonomy of older people and independent coping at
home
o cfficiency and effectiveness of nursing at health and well-being environments

Health care and well-being technology companies have started a project TELI in
Finland to promote business opportunities of technology companies to implement
digitalization in health care and well-being solutions. Hdme University of Applied
Sciences has taken digitalization of home care as focus area in the project. University
has created together with municipal authorities on health care and well-being sector
technology and digitalization real life piloting environments. The objective is to
determine how the gathered data can be used in optimizing service processes, logistic
routing and focused use of medicine and medical equipment at home visits. However,
there is missing generic data to service process, common ontology and semantic
architecture to use the gathered data for service optimization. However, there is missing
generic data as common ontology of service process and semantic architecture to use
the gathered data for service optimization.

Ontology and ontological analysis is needed fundamentally to represent knowledge
about the domain and be able to share the information [1]. In specific, the shared
ontologies are being proposed for representing the core knowledge that forms the
foundation for semantic information on the Web. We identify broad thrust related to
ontologies:

e Approaches to standardize the formal semantics of information to enable social and
health care processing.

e Approaches to define real world semantics linking social and health care process
content with meaning for humans based on care terminology.

The concepts in this paper are valid also within EIP AHA (European Innovation
Partnership of Active and Healthy Ageing), where EIP AHA Task Forces focus on
information and process modelling, upscaling and business models [2].

2 Theoretical Background

Key elements of the new service approach are the innovative solutions and revised
healthcare and social welfare legislative reform proposal. The reform aims also to
promote cooperation between municipal officers, local universities and digital equip-
ment and service system suppliers. Services are continuously being created to support
the elderly and their families in maintaining a high quality life at home [3]. Hallows [4]
points out that the internet has had a positive impact on the health information acquired
by seniors but not all seniors. There is lack of information behavior research involving
especially the oldest group of people.
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There is a dramatic gap between capabilities of current collaboration and the net-
worked requirements of businesses. The businesses are looking for scalable, adaptive,
cost-effective, collective, and pinpointed solutions [5]. Clearly, there is a need to
develop a systematic and holistic approach rapidly to form Virtual Enterprises; based
on ubiquitous (anywhere, anytime), and affordable (easy and cheap) collaborative
environments; in maintaining securely interoperable entity infrastructure; within a
multicultural-cum-multilingual perspective. Ultimate goal is to realize; the vision of
turning “inside-out” enterprises, as a plug-and-play Internet business community [6].
Actual Extended or Virtual Enterprise approaches create a big dilemma because each
time a new partner is entering results in increasing exponentially management and
integration costs. This is mostly due to disparate visions, understandings and other
interpretations, which are disabling collaboration capabilities among trading partners.

Chesbrough [7] points out that there is a new logic behind open innovation which
embraces external ideas and knowledge in conjunction with internal R&D. This offers a
novel way of creating value. Miller and Langdon [8] introduce how to manage inno-
vation. Salminen [9] has discovered that when new value for the customer is created in
the form of a product or service offering and it results in life cycle innovation, it is
essential to know whether there is also a transition into a new business model of the
wellbeing service. At the same time the business innovation must be built on the
essential service business structures (processes, operational systems, contracts, network
structures, competence, etc.). Tammela and Salminen [10] introduce the interoper-
ability concept through which common innovation of sustainable products and services
can be accelerated by an open infrastructure for innovation. The open innovation
process requires the definition of interoperability in order to achieve a critical level of
network dynamics to create new products and services. Skyttner [11] introduces new
systems theory with self —organization and evolution. Jamshid [12] introduces that
system thinking is the art of simplifying complexity. It is about seeing through chaos,
managing interdependency, and understanding choice. Concepts are important to
explain chaos.

3 Research Questions and Research Approach

The role of digitalization and growing amount of data collected from home and older
person himself as a business driver is growing and has to be carefully taken into
account in wellbeing business transition. The opportunities of digitalization have not
been understood in full context and as new service innovation. The main research
questions are

a. What does digitalization mean in home care of older persons and in wellbeing
service business context?

b. How the generic data to service process should be working

How geriatric data should be integrated in caring elderly people

d. What type of ontology based semantic architecture should be used in social and
health care for aging people living at home

e
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This article introduces a concept model for utilizing digitalization as a business and
innovation driver to facilitate the transition towards the new service economy on
wellbeing business. This paper introduces preliminary results and experiences of the
applied research project partially already executed and ontology based semantic
approach to manage various type of data and information and use it in decision making
when creating services for elderly people.

4 Multidisciplinary and Co-operative Environment on Home
Care

Health care and well-being technology companies have started a project in Finland to
promote business opportunities in implementing digitalization into the health care and
well-being solutions and services. Hime University of Applied Sciences is a project
partner and focusing on digitalization of home care. University together with the
municipal authorities established real life piloting environments for enhancing the
adoption of the health care and well-being sector technology and digitalization. Figure 1
introduces home care apartment with functions executed by digital assets and equipment.
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Fig. 1. Wellbeing services in home care environment

Figure 1 illustrates also the roles and partners in home care piloting environments.
In the center there is a customer, who is utilizing home care services. Systems are
patient data bases, there is all relevant information about customer (basic information
like age, gender etc. and medication...). All relevant information is booked into the
system, like changes in the medication. Maintenance of systems and equipment should
be provided. It will also be utmost important to arrange answer to inquiries and alarms,
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if the customer e.g. falls resulting in an injury or is not complying properly with drug
treatment. Essential events have to be booked into the system, e.g. if medication has
been changed. Persons to answer the alarms may be relatives, municipal service cen-
ters, nurses or even friends. Municipal officer or health care units will decide how much
support will be provided by the municipality or conjoint municipalities. Medical
doctors will decide changes e.g. medications and other actions in their fields.

The Finnish governmental INKA TEKES- funded applied research project Health
Technology as Business-TELI has been started to create live piloting environments to
test new technology solutions and new services at home care system environments.
Fourteen health and well-being equipment, system and service companies participate in
this project and are partially funding it. Some examples of new health and well-being
solutions piloted in real environment, Wireless Smart Flower Stand system monitors
the resident’s daily life, Mobile remote communication tool for medical consultation,
Wireless medication dispenser, Stimulus services and gaming environments,
INR- measuring equipment (wireless) and Measuring EKG at home care environment.

The purpose is to gather user requirements from senior citizens, nurses, and service
people of home care center in municipal areas of Forssa and Hameenlinna cities.
Students and teachers of Hime University of Applied Sciences are helping in data
gathering phase. They at the same time learn to use the digital equipment and use later
the knowledge in education and practice. Senior citizens learn to know the benefits of
digitalization and their mindset (not being afraid of digital devices) towards utilization
of digitalized gadgets in their homes becomes more open. Municipal officers and
service persons at home care service centers learn to use the gathered data for
improving the home care of individual customers. The data can be used in optimizing
service processes, logistic routing and focused use of medicine and medical equipment
at home visits. The home care nursing can achieve remarkable savings of home care
visits, when new digital solutions have been adopted. The data gathered through
wireless and digital equipment can be used in optimizing service processes on run, by
mobile phones or tablets, on home visits. Services appearing within care processes are
then part of municipal and more generally with regional integrated service pathways in
the Tavastia Proper county as responsible for all health and social care including rescue
services in the region.

Wireless Smart Flower Stand also enables motion identification and classification.
In this context the Smart Flower Stand is a gateway sensor equipment with individual
ID-address, which is collecting data from sensor network. It is actually a system itself,
which is connected semi-automatically to the municipal health care system. When older
persons are leaving the apartment at night (random walking), opening the fridge, has an
epileptic or other seizure, problems with circadian rhythm, forgetting the stove on,
alarms are raised and related information can be managed with mobile phone, opti-
mized to summon the nearest nurse, functional abilities can be adjusted according to
customer and there is an external alarm option. All rooms of an apartment can be
provided with move sensors for different levels. This then relates to monitoring and
assessment of geriatric data, and can also be further specified e.g. for fall risk
assessment and assessment related to frailty (Fig. 2). It is also essential to have a
common vision to direct the local operation and funding. Otherwise the activities can
splinter into small pieces and do not form parts of the whole vision.
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Fig. 2. Ortopedic view of monitoring and assessment of geriatric data

The digitalization changes functions and operational processes of wellbeing and
home care. Deployment of new functions and operational processes often needs new
type of legislation which creates rules for the co-innovation and operations generated
and new business opportunities (government). It is seen rather as enabler than
restrictor. Planning of social and health care areas influences remarkably on settling and
placing of enterprises and prerequisites for operation (e.g. nursing and logistics).

Health care 4.0 (Industrial internet, Industry 4.0) enables functional optimization of
entire value network and increasing of use of material side flows [12]. It is possible to
anticipate beforehand the disturbance situation of value network and their repair
operations. Collected data from whole the value network can be used for its functional
development or forecasting purposes. New entrepreneurship and new digital services
can be created through digitalization activities.

On legislation, national legislation in the Nordic countries also develops in direc-
tion of regulating responsibilities related to injury prevention. In Finland, the current
law of the elderly people’s Social and health services (L:28.12.2012/980), munici-
palities have to promote the health and well-being of elderly people, also specifically as
related to assuring safety (§14) and assessment of functioning with requirement of care
services and levels (§15).

5 Exploiting Digitalization and Big Data in Service
Co-evolution

The amount of scattered and structured data around us is increasing dramatically. It is a
great opportunity to exploit that data for business purposes. Wellbeing and home care
consists huge amount of data, e.g. the life time data from wellbeing of older persons
and home where he is living. Understanding the value proposition in growing value
networks is essential. Integrated services and technologies are connected on the same
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platform, which is new innovation in domiciliary home care and at care homes. The
definition of co-operation interfaces (Fig. 1) is nowadays missing and combining of
data, gathered and life cycle data is not possible, or it is very difficult. The essential
layers of common semantic interface are Strategic, Process, Information, Data Security
and Communication layers. Through the definition of service environment by these
layer functions the combining of services is possible and it brings categories for
ontology as well.

New Internet of Thing, IoT and other distant service solutions are developed. They
support combining data gathered from home digital systems (solution data from home
environment and individual own wellbeing data) and information from open data in
real time to home care service center, doctors, nurses, dental nurses and other experts.
This information is recorded in patient information systems so that it is available to all
persons participating care process. Digitalization brings new information on health and
wellbeing by following way:

e Through physiological information recognition, person’s activity level can be
maintained at a good level thus making it possible to contribute to living at home,
and to slow the progression of diseases such as Alzheimer’s disease.

e The wellbeing process allows information management and home care and nursing
homes, the collected data (personal data and big data) is processed on the basis of
analysis to be used in decision-making. Digitalization can be used to create a
completely new care culture, which is based on documented and analyzed data
(Fig. 3).
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Management and analysis of data coming from various sources is routed through
data- to- service process in business co-evolution of wellbeing and home care. Creation
and optimization of new operational functions, ethical aspects and responsible business
co-evolution requires democratic innovation and decision -culture. Intelligent
web-based system Evolute LLC is been planned to use at the analysis phase (Fig. 4) in
the data-to-service-process over the transdisciplinary co-innovation and decision
making. There will be several stakeholders of wellbeing participating on decision
making and optimizing functionality of created new services.
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Fig. 4. From data to services process in business co-evolution of wellbeing and home care

It is essential to gather data from various data sources, different processes and
systems. Automation system or sensor network (IoT) at home is creating data, which is
gathered, clustered, analyzed and compared it with the data gathered earlier. After that
decisions are made on what nursing operations, which medication, which type of
rehabilitation and what type of logistics is needed. To support this value network
process it is important to have all type of experts in virtual network optimizing material,
medication, logistic and nursing processes [13].

Digitalization in home care and wellbeing sector are rather new topics and there are
few experiences in exploiting digitalization in municipal service functions, solution
enterprises and universities. That is why co-operation serves developing on collabo-
rative way. Most of the innovations are created at customer interface and co-operative
development on common platform, research and learning environment, is essential
basis in succeeding on business co- evolution.
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5.1 Performance Model - Semantic Definition for Engineering Inserts

When a request involved in any format should answer the end-to-end performance. The
Semantic definition is to be clear from the request structure [14]. There will be four
structural classes, such as health, social, care pathway process and controls. A database
links automatically. The model is shown in Fig. 5. Here the tag associated is to mean
that it belongs to structural identification that should belong to either Health, Social,
Care-Pathway Processes or Control properties and are associated to service, product
and or both.

CLASSIFICATION —> ACTION- — CONNECTIVITY

Structure Class DEPENDENCY
< Health DataBase links
* Social Mechanism of Action
« Care Pathway- Processes * Search
* Control + Deliver
* Store or
Rout d i
Structural ID Active inserts : Clc:s:i f;"('ab;;f;"g
4 1 |
‘ : y ‘ ‘ g .
. . "
Ms, pS, ¢S which clxchon Use ca?z—lgory

M
" Final
Function, Proper-

. nomenclature l
ties,request type Final action and supplier
Product or
Where to address service or both Declare nomenclature

- chanae. if anv

Declaration :
who handles?

2

il

Global ID

| ADAPTIVE FEEDBACK |

Fig. 5. Identify the tags (health, social, care pathway- processes, control).

This is a theoretical model. This can be developed to prove remarkably robust in the
face of multi-disciplinary and multi-institutional inspection and sample instantiations.
Its content will be to represent portions of various engineering tool kits and formula-
rizes used or common application based public and private vocabularies.

5.2 The Process - Embracing Change and Making It Explicit

The model presented in Fig. 5 above is little more than an academic exercise without
accompanying productive terminology management. As a result, there is no warehouse
of engineering fool-kit descriptions that can be reached over time. The changes across
in the terminologies used; to formalize a solution, to the common understanding
through the web. The engineering tool-kit description repositories that support such
“time-travel” no two or three do so in the same manner and none use existing or
proposed standards. An explicit goal of this project is to begin to overcome this
shortfall at least in the context of engineering.
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The first step in making formal terminology changes into a terminology/ontology
“thing” or unit is to create a unit of change that has the same general properties as any
other “thing-ness” unit. For example, given the appropriate reference taxonomies, used
to (in the Structural Logic sense) “classify” an engineering notion, one can create the
desired reference terminology — by adding the definition of each application, one
application at a time [14]. Frequently, new application come with new mechanisms of
action and new indications (implementation) and thus the corresponding “new thing”
may need to update the reference taxonomies before adding the definition of the
new thing.

It is not hard to imagine that most applications would be relevant of such insertion
and subsequently “do the right action.” However, the problem with this simple form of
the new thing transaction is that, as described by domain experts, most new things
represent “changes in understanding”, and it is not at all clear how existing applications
can deal with such changes in understanding automatically, or know when they need
help from humans. In the context, “changes in understanding” is represented by
changes in the reference taxonomies, e.g. for mechanical properties, process diversities,
control citations or maintenance use.

5.3 Social and Health Care Ontology - Formulation Principles

When we view a formal terminology or ontology as a corpus of “facts” or assertions,
collected over time, then one can contemplate ontology of such facts, or changes. The
goal is to evaluate and adapt semantic web infrastructure and implement ontologies for
operational systems [14].

The difficulty is defining and implementing the semantics to be attached to each
type of change unit. One step toward such semantics is the simple expedient of tagging
each terminological unit — concept, term, relationship, and attribute - with a “start
entity” and “end entity”. More disciplined and complete forms of such semantics are
what are needed to preserve the longitudinal functionality of systems that use the
ontology, and what will be needed to transfer knowledge gained from a successful test
of the new thing transaction to the Semantic Web [14]. Thus, even when the user
interface returns an exact equivalent for the casual term, users may choose a “better”
formal term from the displayed semantic neighborhood. The simple explanation of this
phenomenon is that humans are better at recognition than recall. Those developing
ontologies will be familiar with the phenomenon; once domain experts can “see” a
domain model they can almost always make it better. The substance in the network is
knowledge and capability, which is activated when the various requirements are
decomposed. In order to manage economical, ethical and technical risks the new
innovation should be evaluated as a value for older persons, nursing and network
partners.
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6 Discussion and Conclusions

Combining the principles of home care service to value network thinking and digi-
talization of functionality of whole the network give opportunity for remarkable
competitive performance on whole the wellbeing environment. That requires com-
bining of various theories but the main challenge is in utilization of transdisciplinary
knowledge and implementation work. The use of new technologies; digitalization, big
data, and social networks with increasing intelligence and automation enterprises can
capitalize on new opportunities on and optimize existing operations to achieve sig-
nificant business improvement on home care functionality. Recognition of older per-
sons creating actual customer needs combined with life cycle calculation creates
opportunities for life cycle services.

According the experiences of conceptual development work successful activity in
wellbeing and home care is dependent on systematic long term development on public
sector. Essential topic is preparing of up to date legislation, which enables and controls
the operation and creates business environment to apply new offering.

The important role for universities is to support municipal officers and enterprises
by applied research and creation of research and learning environments for continuous
piloting of new technologies and preparation of new business models on home care in
wellbeing. Hime University of Applied Sciences supports the demonstration of digi-
talization of home care basically at Forssa municipal facility, because it has long
tradition on developing it. The other versatile piloting environment is Hidmeenlinna
Home Care division in Finland.

The data gathered through digital equipment can be used in optimizing service
processes. In this article has been that generic data as common ontology of service
process and semantic architecture is missing to use the gathered data for service
optimization. In the article is introduced what type of ontology based semantic
architecture could be used in social and health care and how geriatric data should be
integrated in caring elderly people.

Older people like to live meaningful life at their own home. Clients of home care
have self-determination about their life and care activities. Living at home has to be the
person’s own choice. Elderly want the right to decide whether or not to use the digital
services. The study followed good scientific practice and guidelines [15] and complies
with ethical ideals and ethical manners [16]. The clients and all professionals volun-
teered to participate to the research. Ethical questions related to the research were
evaluated. Target organizations gave research permissions and decisions based on
ethical evaluations. All students have signed a separate confidentiality agreement.

The data gathered through digital equipment can be used in optimizing service
processes. It is important to have generic data as common ontology of service process
and semantic architecture to route the gathered data. In this article is introduced what
type of ontology based semantic architecture could be used in social and health care
and how geriatric data should be integrated in caring elderly people.
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Abstract. Today’s rapid turmoil in economy caused by globalization and
changes in world, has forced, leaders and managers in public institutions as well
as private organizations to adapt and change their organizations’ cultures with
their own management systems and styles. Different situational management
theories and approaches are scrutinized in this study. Literature review focuses
on management styles. This paper investigates classic approaches, management
boundary conditions and possibilities that these approaches can give to leaders
and managers. The ontology for management style was created in this study, and
gives the preliminary frame for university hospital leaders when inspecting
possibility to move to Lean management. This article points out to future
research needs.
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1 Management

Management leadership consists of three concrete responsibilities: pointing out a
direction, setting goals according to mission and organizing resources in order to
achieve goals [1]. Pointing out a direction can be understood as creating the purpose for
the organization. This purpose could be done by setting the mission and creating the
vision for organization. Leadership and management literature is hardly consistent
when classifying activities clearly into leadership or management. Drucker and
Maciariello [2] suggest that there seems to be consensus that providing vision, values,
competence, standards, encouragement, optimism, and spirit sustaining are more
clearly leadership activities and objective setting, organizing, motivating, assessing
progress, and developing people are to be seen as management activities.

1.1 Mission

Creating the purpose is described as creating mission, with organizations’ missions are
stated typically in mission statements. Mission statements are thought to be powerful tools
for providing value for customers and other stakeholders [3, 4]. From literature different
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objectives for mission statements are found. Following objectives has been identified for
mission statements. Mission statements are declarations of the firm’s direction [5, 6], acts
as aroute in order to achieve strategic objectives [7, 8] and facilitates strategy formulation
[9, 10]. Mission statements are identifying boundaries that keeps organization out from
unrelated or inappropriate activities [5], creates control mechanism over the behaviour of
employees and creating a balance between interests of various stakeholders [11-13].
Statements also define business domain [14—16] i.e. give an answer to fundamental
question of Drucker [1] “What business we are in?”” Mission statements help employees to
make non-routine decisions [5], by providing framework for decision making [9].
Statements give motivation and inspiration for employees [17, 18]. Mission statements
unite organization and give common purpose for organization [6, 19, 20]. They also
increase organizational commitment [21]. Mission statement expresses organization’s
values [6, 19] and points out the competencies and unique strengths of an organization that
are providing competitive success [22].

Although there are no clear scientific results that mission statements increase the
financial performance of an organization, [12, 19, 23-25] an importance is found for
mission statements and linkage between the performance of organization and mission
statements [0, 21, 26]. They should include stakeholders [27, 28], especially employees
and society [6], special components [4, 23, 29], such as values and philosophy [6], but
the causality is hard to prove. Whether a successful firm emphasize value statements or
value statements are resulting from a better performance is unknown [6]. Some of
recent researchers have come to a conclusion when the approach to direct impact
between performance and mission statement is not explaining enough, then an indirect
approaches should be utilized [30, 31]. Especially indirect effect i.e. mediated effect by
organizational commitment between a mission statement and organizational perfor-
mance seems to be significant [21].

Considering previous research and their results, it could be said that, creating the
mission for organization is very useful and it will give some advantage to leaders when
leading the organization. When stating the organizations mission, it should include at
least following aspects: (1) Direction and goals for organization, (2) General bound-
aries where and how it should perform its business (3) Framework for employees to
make decisions, (4) Gives purpose to an organization and expresses it to stakeholders,
(5) Statement about organization’s values, (6) Expression of organizations compe-
tences and strengths, (7) Motivational part to motivate and inspire employees,
(8) Increasing organizational commitment, and (9) Enhancement of organization’s
performance. From these aspects the first six ones should be incorporated into orga-
nizations mission by management and latter three ones are results from doing former
ones well.

Since mission is proven to be so important for organizations, it has a self-righteous
place to be set in management purpose ontology.

1.2 Organizing Resources

The resource based view (RBV) can be thought to be one of the points of view in
management. Barney [32] stated that resources of a firm, which are rare, valuable and
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hard to substitute, are a basis for competitive advantage. According to Barney, “firm
resources include all assets, capabilities, organizational processes, firm attributes,
information, knowledge, etc. controlled by a firm that enable the firm to conceive of
and implement strategies that improve its efficiency and effectiveness”. Resources have
two forms: tangible and intangible [33, 34], where tangible ones are easier to observe
than intangible. An good example of intangible resources is tacit knowledge.

Two types of knowledge have been widely recognized, explicit and tacit [35]. With
explicit knowledge as a tangible resource and tacit knowledge is a characteristic
example of an intangible resource. Whichever the case may be, managers should not
just concentrate on tangible resources. As a prerequisite, the resources must be rec-
ognized and widely enough analyzed without certain object orientation, so that those
resources could also be adjusted in time towards new products and services required
[36]. Companies’ capability for change is highlighted by Prahalad and Hamel by a
statement that core competence of a company is “Management’s ability to consolidate
corporate wide technologies and production skills into competencies that empower
individual businesses to adapt quickly to changing opportunities” i.e. resources should
be a flexible entity. Figure 1 is illustrating this need of flexibility in resources.

Market demands Market demands
Business strategy Business strategy

Decomposition

\

Strategy Impossible to integrate

FT T

Strategic resources Strategic resources

Integrated

Leadership ~— ~ Management

Fig. 1. Resources in Strategy definition (Applied from Thun [37])

When resources are in line with business strategy, integration of market driven
strategy and RBV is possible. When organizations resources are ill fit to market
demands, i.e. market demands cannot be satisfied with them, integration is impossible.
This means that management should integrate resources, results, goals and objectives
as a one entity. As in many cases, organization’s goals and objectives are more easily to
be adjusted or changed, after all they are in most cases defined by organization, than
their resources, in management focus ontology resources is to set as first to be
concentrated.

A resource management process can be divided into four distinctive steps: (1) efficient
acquisition, (2) bundling/combining, (3) positioning, and (4) maintenance/protection [38].
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Acquisition possesses two tasks: minimizing the cost of the resource and gaining value
from the resource [39]. Bundling/combining means that single resources are bundled and
combined to asetof a‘““higher order resources” which are more complex, harder to copy and
provides more valued products and services. Positioning of resources means that resources
should be provided so that customers can find them. Fast change in organizations envi-
ronment causes changes in competitive conditions. This creates the requirement for
managers to adjust frequently their resource management to ensure an attractive range of
strategic options [28]. Otherwise company may end up to position illustrated at right in
Fig. 1.

Another very crucial point of view has to be stated concerning management’s focus
on resources. Resources can be internal resources, which organization possesses and
external resources which organization purchases from their supply chain. Internal
resources are easier to observe by the manager, but it has to be remembered that
strategically managed interactions with suppliers provide competitive advantage for
organizations. One of the core issues in RBV is that organizations can enhance their
resource capital by co-developing capabilities with suppliers, as well as engaging in
sourcing [40-43].

Considering all of these aspects resources should be set in the management’s
focus ontology. When inspecting Lean point of view to organizing resource focus,
Lean improvements are requiring commitment to resources, both financial and
manpower [44-47].

1.3 Setting Goals and Objectives

Zaccaro and Klimoski [48] stated that one of the core responsibilities of a leader is to
direct followers towards organizational purposes by setting goals. One purpose of
managerial work was to set goals and objectives. They can be divided into eight key
areas: marketing, innovation, financial resources, human resources, physical resources,
productivity, social responsibility and profit [49]. These goals and objectives should be
aligned to organizations mission, when setting them, i.e. trying to reach the vision and
respecting the values, by proper measures and utilizing the strength, and avoiding
weaknesses.

Several researchers show that setting goals has a great impact on employee perfor-
mance, satisfaction, and organizational commitment. According to various researchers
[50-53] “Charismatic” leaders are the ones who have confidence towards followers and
communicate high expectations i.e. goals, will cause higher level acceptance and satis-
faction in followers [54]. Leaders should be able to translate long-term challenges or goals
into tangible contributions that followers can fulfill in goal-setting process [50, 51]. It is
also seen that higher performance levels are focused by followers if challenging goals are
set by leaders [55]. But on the other hand challenging goals may have negative impact on
organizational citizenship behavior when followers focus on achieving these goals [56].
Later on this result has been challenged and opposite results has been found in their study
[57]. Effectiveness of goals implementation is also dependent how leaders encourage an
open learning environment to facilitate the successful completion of the goals [58, 60].
Leaders should encourage followers to question all assumptions, used methods and even
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goals, in order to find out better ways to implement these goals by specific actions and
deliverables. Open learning environment helps followers to achieve deeper understanding
of the goals [58, 59].

The effectiveness of the strategic goal implementation has been shown to depend
on how clear these goals are, how well they are translated to specific objectives and
how well they are linked to objectives of specific units or followers [58, 60]. Avolio
and Berson [61] found out that lesser consistency in articulation of strategic goals could
lead to confusion and poorer alignment and also that the leaders should have a good
ability to create agreement over organizational goals.

Therefore it is justified that one of the main purposes in management is to create
goals from the mission and strategy and translate the goals into objectives for followers.
Hence goals and objectives should also be included in management purpose ontology.
Higher authority managers need to communicate well with top managers and project
team members [62]. Support from managers at each level will be required [65]. Other
activities are communicating a clear vision and targets of improving [46, 47, 62, 63, 65],
and providing the long-term vision, and objectives, for the work from top management
level [62, 66].

1.4 Results and Progress Assessing

Assessing progress can be done only if the recent results is measured and compared
with earlier results. Therefore measuring should be included as one activity under
assessing the progress. Even that Drucker and Maciariello [2] are mentioning only
people development, managers’ responsibility in development of e.g. processes or
working conditions can’t be ignored. Therefore it would be more feasible to handle
development as upper level activity which includes all development issues despite the
object of development. Finding whether these development activities are successful,
need for progress assessment is obvious. Organizations results are measured in different
terms (profit, healed patients, served citizens etc.) and the criterion of success is extend
to how these results are maximized. There is a possible pitfall of this measurement
system and it is that the length of measurement is typically too short sighted, a quarter
of a year or a year This fails to recognize difference between short-term profit
sub-optimization and good organizational results in performance, which enable orga-
nizations success in future. A categorical example is “cost cutting manager” who
neglects the organizations future in hunt for immediate results by ignoring e.g. R&D
and HR development, not to mention investments to strategic assets. By cutting off
these activities, cost cutting manager will lessen the fixed capital and assets and fastens
the turnover of capital, which of course looks good, but s/he makes it by the expenses
of future profits. In these cases managers are boosting productivity, not by enhancing
actual output (actuality), but by decreasing capacity (capability) and as an end product
decreases organization’s performance. Beer’s [67] model has three distinctive levels for
organizational output: (1) Actuality, which is organization’s reached results for now,
(2) Capability which is organization’s reachable results, as ideal situation, if they really
succeed, with existing resources and constraints, and (3) Potentiality, which is orga-
nization’s potential results, which can be reached by developing organization’s
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resources and removing constraints, in feasible ways. Combination of these three
outputs produces three distinctive indices: (1) Productivity, which is the ratio of
actuality and capability, (2) Latency, which is the ratio of capability and potentiality,
and (3) Performance, which is the ratio of actuality and potentiality but it is also the
product of latency and productivity.

Therefore management’s focus on assessing results and process should be linked to
performance which is indicating the ratio between potentiality and actuality i.e. results
in more than productivity. Otherwise organization’s progress performance can be even
negative. It has to be remembered that focus on progress and results should be set to all
activities and not only to economic results and progress. Beer’s [67] model seems to be
suitable for all progress assessment if utilized right. Focus on results and on progress
assessment are therefore to be set into management focus ontology.

The process of implementing Lean can be lengthy and, the time from initial
commitment to enjoying the full benefits of a Lean management system, can take up to
at least 4.5 years [63].

1.5 Organizational Learning

In order to ensure constant progress, organization must be able to evolve, with man-
agers focus on organizational learning. Constant change in organizations environment
is evident and organization should be able to adapt itself to it, if not even change the
business. This approach could be called evolutionary approach. The basis of the
evolutionary analogy is on comparing it to the classic theoretical analysis of evolu-
tionary economics where focus is — instead of basic Darwinian biological processes —
on markets, the routines of firms, path dependence and bounded rationality [68].
Evolutionary theories are comprehensive and it is common for evolutionary analogies
that theories have to be dynamic, they deal with irreversible processes and they cover
the impact of novelty as the ultimate source of self-transformation. Theories of wholly
or partially self-organizing regulatory systems have increased in number and are used
in most fields of science now. Within systems theory especially, the regulatory systems
have been developed, and in general, they are systems equipped as to stabilize those
parameters and processes that are necessary to its existence. Self-regulating systems
then, are systems that are self-correcting itself through feedback, and such a
self-correcting system can be called self-organizing if the system dynamics promotes
certain processes within [69]. Learning as well as economic interaction are social and
dynamic processes. The individual’s process of learning and creative work is often
characterized by the significant degrees of cumulativeness, disequilibrium situations
and path dependence, but they may also be determined by the exogenous factors and
therefore training projects, curricula and learning environment should be taken into
account when inspecting learning as a whole [70].

Organizational learning is a primary source of competitive advantage [71-76].
Bureaucratic approach is to do things right and performance approach do the
right things, learning approach in organizations is organizations create the capacity
(move towards organizations potentiality cf. Beer [67]) to do both better [77-79].
Popper and Lipshitz [80] found that managers have three responsibilities in learning
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organization: (1) giving organizational learning a high priority, (2) enhancing collective
learning by creating the right psychological and cultural conditions to, and (3) making
contextual factors to ensure transfer of individual learning to the organizational level.
This means that managers should change their mind—set form “command and control”
mindset, to facilitative leaders who motivate through empowerment and focus to
developing followers by serving as coaches and mentors [78, 81, 82] Amy [83] found
that emotionally intelligent communication was one of the most prominent feature
when facilitating learning in organizations but authoritarian, defensive and
non-communicative behaviors were not positively effective.

Therefore if one of the managers’ responsibilities is to keep organization as com-
petitive as possible, organizational learning should be included in managerial focus
ontology.

As Lean is targeting to continuous improvement, Lean, as whole, is very suitable
philosophy for organizational learning. Tools of Lean Leadership and Management in
Health Care is Gemba in which leaders go to the “shop floor” to examine the process
and speak with the workers, in order to see the situation for one’s own self, empower
health-care employees, reinforce Lean practices and engages the leader in experiential
learning about implementation [47, 63, 64]. Taking special attention to organizational
culture was pointed clearly in former research. As concrete actions, challenging the
traditional and hierarchical culture, embracing the empowerment of front line health-
care staff [44, 45, 63] and fostering a culture of innovation and collaboration [47] was
found important. Empowering the personnel and creating the trust and engagement [44,
45, 47, 63, 64, 84], is in core of all management levels. Top level managers’
responsibility to support [62, 63], to remain engaged in Lean improvement and to be
accessible for advice was highlighted [63, 66].

1.6 Framework for Followers Decision Making

Management styles can define which kind of frameworks followers have for their
decision making approaches. The Simplest way, which is probably one of the most
known, can be seen in the division that Lewin et al. [85] made to authoritarian,
democratic and laissez-faire styles [86]. In the model these three distinctive styles give
different levels of freedom for followers. As extreme ends of this model are mostly
theoretical (full autocracy or full freedom are totalizations) most of the real world cases
are to be set under democratic style. Therefore there should be done some different
levels of democracy where followers possesses different levels of freedom and different
boundary conditions in their decision making. Reunanen and Kaitonen [87] gathered
most known leadership styles to one table in order ease to analyze and understand
differences in democratic styles. One interesting approach for democratic is also from
Markopoulos and Vanharanta [88, 89].

As stated in previous research [87] for the possible totalizations, there are different
leadership styles in each approach and theory. These styles varies in regarding the level
of freedom (to make decisions), level of followers’ capability and competences. Styles
also varies whether leader should orientate to tasks or humans, and that shows how
complex and demanding followers work is [87]. Despite that the research was done for
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the leadership styles’ ontology, in order to found out how leaders should lead, it also
provides a frame for followers’ decision making in management. Hence ontology for
management style can be stated to include only three main categories: autocratic,
democratic and freedom.

Asfor Leans point of view, former researches pointed out that management/leadership
is a subordinate role, where the front-line workers design and improve the standards work,
[44] because “everyone is an expert of his/her own work” [47] and that leaders have to lead
from behind through other people and be like a pace-setter [64]. Visible management and
leadership are typical for Lean [44, 47, 64]. Approach contains a strong visibility of
leaders in critical activities [64], increased transparency [47] and need for leaders to
operate as coaches and mentors which means that they can increase their teams’ expertise
two folded ways, directly in their work and in quality improvement itself [44, 47, 63, 64,
84,90] and former research found that leaders’ lead by example and acting as a role model
is meaningful [47, 63].

2 Conclusions

This article aimed at creating scientifically solid ground for management development
purposes revealing management focus, purpose and style ontologies. Researchers
reports literature research and ontologies developed by integrating knowledge from
former research under a management windshield entity. Article also points out issues
from Lean management, especially from healthcare environment and integrates these
issues into management ontologies. Therefore the approach of article is two folded,
generic ontologies and first activities to utilize these.

The generic approach concluded: (1) purpose ontology, which includes mission,
goals and objectives to be taken into account, (2) focus ontology which consists of
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organizational learning, assessing progress, results and resources for mangers to focus
on and (3) management style ontology which gives three main styles, freedom
(laissez-faire), democratic and autocratic for managers to utilize. It should be stated that
under these main concepts there are countless different variations for managers to
choose from. Figure 2 is illustrating the results of the generic part of this research.

Lean approach component is used in this article as an example of utilization and
therefore it is not as thorough as generic components, but it could be used in order to
widen understanding how Lean management issues are integrated into traditional and
tested management theories very easily. It seems that Lean management issues are
already included in traditional management theories.

Further research should be done in order to investigate detailed activities under
management issues and integration to leadership research. Leadership styles’ ontology
is connected to management style ontology in this article, but concrete activities from
both, leadership and management, sides should be researched more. Also research in
Lean management and its connections to traditional leadership and management the-
ories as detailed level should be investigated in further details.
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Abstract. The purpose of this paper is to identify the factors that constitute
time pressure, mental stress and job satisfaction among Ghanaian nurses
working in public hospitals. Factor analysis of the collated data showed that not
all the standardized factors of time pressure, mental stress and job satisfaction
could be used to predict nurses’ work in the Ghanaian public hospital work
environment. Based on correlation analysis, it was found that by ameliorating
the time pressure associated with the nursing work, nurses will experience
improved relationship with both superiors and among themselves. It is con-
cluded that by eliminating the time pressure, moderating the task pace and
eliminating the emotional strain and mental stress associated with the nursing
work, the mental stress associated with the nursing work will also be reduced.
By implication, this understanding can be used in designing, convulsive and
friendly nursing work environments in Ghanaian public hospitals.

Keywords: Nurses - Nursing work environment + Time pressure + Workload -
Job satisfaction - Public hospitals - Ghana

1 Introduction

The heavy time pressure and job dissatisfaction of nurses is a major problem for most
health care systems worldwide [1]. Keeping patients safe from unintended harm is an
important issue and fundamental for both the patient and the delivery system providing
treatment as well as the safety of the caregiver as observed by [2]. There are several
notable consequences of high nursing time pressure and job dissatisfaction. Research
shows that heavy nursing time pressure and job dissatisfaction adversely affect patient
safety [3]. In addition to higher patient acuity, work system factors and expectations
also contribute to the nurses’ time pressure, nurses are expected to perform
non-professional tasks such as delivering and retrieving food trays, house-keeping
duties, transporting patients and ordering, coordinating or performing ancillary services
[4]. Many health care professionals feel fatigued, stressed, overburdened, at risk and or
in pain and are not able to provide consistent quality care [S]. Nurses are experiencing
higher time pressure than ever before due to two main reasons, that is, increased
demand for nurses and reduced staffing and increased overtime. Firstly, the demand for
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nurses is increasing as a result of population aging and migration of health care
workers. Between 2000 and 2020 for example, the united states population is expected
to grow by 18% (31 million), but the over 65% population, with more health care, is
expected to grow by 54% (19 million) [1]. In 2003, UK permits were approved for
5880 health and medical personnel from South Africa, 2825 from Zimbabwe, 1510
from Nigeria and 850 from Ghana [6]. Secondly, in response to increasing health care
costs since 1990s, hospitals reduced their nursing staffs and implemented mandatory
overtime policies to meet unexpected high demands, which significantly increased
nursing workload and mental stress. Many developing countries lack the resources to
implement programs to improve the health of the poor. In Swaziland, the nursing
shortage is considered as the main impediment for the expansion and long term
maintenance of critical antiretroviral therapy programs [7].

In Ghana, despite the advancement in the staffing of nurses in the Ghana health
sector, time pressure and job satisfaction still seem to be an issue in proper and effective
healthcare delivery to patients [8]. It has been indicated by [9] that, the Korle-Bu
Teaching Hospital, for example, faces challenges, such as overcrowding and conges-
tion of departments and wards by patient on daily basis, and this result in a high time
pressure and job dissatisfaction for health workers, especially nurses. This study was
therefore conducted with the purpose of identifying and understanding the requisite
factors that are manifestations of nurses’ time pressure and job satisfaction in Ghanaian
public hospitals. In this respect therefore, this study was guided by the following
research question; (i) what are the indicators of time pressure, mental stress and job
satisfaction exhibited by nurses in Ghanaian public hospitals in the course of their task
performances? (ii) Do the indicators of time pressure, mental stress and job satisfaction
exhibited by executives of small firms have the same or different attributes? (iii) If the
attributes are to be different, is there an influential relation among the different
indicators?

2 Literature Review

Employees are known to experience time pressure when the time required to execute
tasks is more than seventy percent of the total time available [10]. It has been suggested
by [10] that employees will experience high time pressure when eighty-five percent of
the available time is needed to execute the tasks. In this case, performance is often
impaired with tasks not well executed. Time pressure may take different forms, such as
having to do various activities within a fixed period of time leaves little time for each
activity. Time pressure may also take the form of working against deadlines [11]. Time
pressure has been found as an important strain factor in nursing in general. Time,
according to [12], is the most critical resource in nursing to ensure a high quality of
care, and [12] lack of it reduces the quality of care as well as increasing the strain on
nurses and caregivers and Four out of five nurses often experience time pressure at
work. According to [13], time is undoubtedly an issue in any nursing environment; a
single nurse has been observed facing up to 50 significant clinical judgments in a single
8-hour shift in a medical admissions unit.
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Job satisfaction has been conceptualized by [14] as comprising six components,
namely, pay, autonomy, task requirements, organizational policies, interaction and
professional status. According to [14], job satisfaction is derived from the congruence
of workers’ expectations about these six components of satisfaction and the degree to
which the job fulfills those expectations (rewards). In the opposite, discrepancy
between expectations and fulfillment leads to lower job satisfaction. Overlooking the
job satisfaction of nurses would be unfavorable to the medical sector; as such the
managers are responsible for it [15]. It has been noted by [16] that, unhappy nurses
have a lot of opportunities to pass their distress down if they want. Also, assessment of
the level of nurses’ job satisfaction by [17] showed that most of them as having low
satisfaction due to lack of team work among themselves and other members of the
health team. It has therefore been noted by [18] that, nurses want decent salaries and
benefits, easy schedules, stability and recognition.

According to [19], time is an important element in the work of all nurses. In their
study, [19] found time as the factor that affect how nurses worked, how they go about
their work and how their work affect their job satisfaction the most. A case study from
Europe has shown that job satisfaction among nurses decline as work becomes intense
[20]. Concerns have been raised about how nurses’ fast pace, time pressures and
intense work affect their commitment, job satisfaction and the overall quality of their
work life [21, 22].

Mental stress has been identified as a term comprising mental arousal and/or
emotional stress [23]. According to [24], most acute inpatient care requires nurses to
constantly shift their attention to make clinical decisions and manage care for groups of
patients in a continually changing environment. Nurses must integrate complex
thinking processes with psychomotor and affective skills to deliver appropriate inter-
ventions [24]. But as [25] has noted, complex thinking by nurses in carrying out their
duties is disrupted by multiple interruptions and distractions. These disruptions com-
pete for nurses’ attention and can lead to errors or omissions in care and possibly pose a
patient safety risk [25].

3 Methodology

3.1 Population and Sampling

The target population of this study were nurses in public hospitals in the Accra
metropolis (i.e. the capital of Ghana), with each nurse having a known chance of being
represented on the target sample. Nurses from four major public hospitals, that is, La
General Hospital, Korle-Bu Teaching hospital, 37 Military hospital and Ridge hospital
were selected to participate in the study due to their high of patient nurse ratio. The
number of nurses that were sampled depended on the total number of nurses in each of
the four selected public hospitals, as obtained from the hospitals’ administrations. The
nursing population for the four hospitals was 2,770. Convenience sampling method
was employed to draw 350 respondents (i.e. nurses) to whom the standardized
self-completion questionnaire was administered. This is because of the shift nature of
the nurses’ work.
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3.2 Procedure for Data Collection

A standardized self-completion questionnaire entailing three sections was used to
collect data from a total of three hundred and fifty (350) nurses. Section A of the
questionnaire collected information on the nurses’ demography. Section B of the
questionnaire collected information on the nurses’ time pressure. The effort scale [26]
for measuring time pressure was adapted. The response ratings followed the five-point
Likert scale from very low (1) to very high (5). Section C of the questionnaire collected
information on the nurses’ mental stress. The subjective workload analysis Technique
scale [27, 28] was adapted. Section D of the questionnaire collected information on the
nurses’ job satisfaction. The Schriesheim and Tsui scale [13] consisting of six (6) items
for measuring job satisfaction was adapted. The rating scale response followed the
five-point Likert scale from completely dissatisfied (1) to completely satisfied (5).

In the data collection approach, introductory letters were taken from the department
of Organization and Human Resource Management (OHRM) of the University of
Ghana Business School to the hospital administrators of the four hospitals in Accra.
The hospital administrators then gave researchers cover letter attached to the intro-
ductory letter to be given to the heads, specifically, the Deputy Director of Nursing
Services (DDNS) of the various departments of the hospitals. Copies of the ques-
tionnaires were then distributed to the nurses in these departments by the researchers,
after being introduced by the DDNS to the respondents (i.e. nurses) in the various
wards. The researchers explained the purpose of the study to the respondents and
guaranteed their anonymity and confidentiality of the information obtained. The data
collection period was three months (i.e. from March, 2016 to May, 2016).

3.3 Procedures for Data Analysis

A stepwise approach was adapted to the analysis. The first step was to undertake a
descriptive statistical analysis to establish the distribution of the demographic char-
acteristics of the respondents. Factor analysis was conducted to identify the plausible
factors with the requisite weight to predict the nurses’ time pressure, mental stress and
job satisfaction, and the attribution of such factors. The factor analyses, with
Kaiser-Meyer-Olkin as well as Bartlett’s tests, were initiated to measure the factora-
bility of the data, using the statistical package for the social sciences (SPSS) as the
analytic tool. Principal Component Analysis was then used as a data reduction tech-
nique using the Rotation Method (Varimax with Kaiser Normalization). Indicator
predictiveness was interpreted using [29] recommendation that estimated factor loading
must be 0.7 or higher.

4 Results and Discussion

4.1 Demographic Assessment of Study Participants

Of the 350 questionnaires administered, 310 were returned (88% response rate). Out
this number, 10 questionnaires were found to be incomplete and as such rejected.
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Therefore, 300 returned questionnaires had all sections fully scored and were used in
the analysis. The demographic characteristics of the respondents showed that there
were more female respondents (83.7%) than male respondents (16.3%). Majority of the
executives are in their prime. In this regard, 53 (17.7%) of the respondents have their
ages ranged between 18 and 24 years, while 169 (56.3%) of them are aged between 25
to 34 years. A significant number of them (19.7%) are also in their middle-ages (i.e.
35 to 55 years). Only a few of them (6.3%) are above 55 years of age. Regarding, the
number of hours spent by the nurses in their daily work routine, a significant number of
the respondents (12%) have a daily work routine of more than 10 h. A majority of them
(60.0%) have work periods of between 8 and 10 h daily. Eighty two (27.3%) of the
respondents have daily work periods of 5 to 7 h. Only a few of them (0.7%) have a
daily work routine of less than 5 h. Generally, the respondents are adequately educated
as it is reflected by the distribution of the highest level of education they have acquired.
Majority of the respondents (50%) are graduates, with 122 (40.7%), of them being
nursing diploma holders, and 88 (29.3%) of them holding degrees in nursing, while 8
(2.7%) of them are post graduate degree holders. Fifty eight (19.3%) of the respondents
are holders of professional certificates in nursing while 24 (8.0%) of them secondary
school certificate holders. Though only 4 (6%) of the respondents are neither degree
nor diploma nor certificate holders, they had some level of educational training. In
relation to the number of years spent in the nursing profession, majority of the
respondents (62%) are quite experienced, having been in practice for periods of 4 years
and above. A significant number of them (27.7%) have been in practice for a period
between 1-3 years. Only a few of the respondents (10.3%) have been practicing for less
than a year. The implication of the demographic distribution is that, majority of the
nurses (i.e. study participants) surveyed were duly qualified and experienced to provide
the needed information requested in the questionnaire administered.

4.2 Factor Analysis of Time Pressure, Mental Stress and Job Satisfaction

The Kaiser-Meyer-Olkin (KMO) and Bartlett’s test statistics for the nurses’ time
pressure and job satisfaction indicators is shown in Table 1 below. As shown in the
table, the estimated KMO value for time pressure is 0.863. That of mental stress is
0.698, while that for job satisfaction is 0.703. These values indicate that the correlation
patterns for both the time pressure and job satisfaction indicators are good, as rec-
ommended by [30]. Furthermore, the estimated chi-square (x*) value from the

Table 1. KMO measure of sampling adequacy and Bartlett’s test result for time pressure and job
satisfaction

Indicator KMO measure | Bartlett’s test of
sphericity
x> df | Sig.
Time pressure | 0.863 542.391 | 15 1 0.000
Metal stress 0.698 304.895 | 36 | 0.000
Job satisfaction | 0.703 333.877| 15| 0.000
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Bartlett’s test for time pressure is ¥2 = 542.391 (p = 0.000), that for mental stress is
x2 = 304.895 (p = 0.000), while that for job satisfaction is 2 = 333.877 (p = 0.000),
both of which are highly significant (p < 0.001).

The results from both the KMO and Bartlett’s tests indicate that it is appropriate to
analyze all the time pressure and job satisfaction indicators tested, using principal
component analysis.

4.3 Principal Component Analysis of Nurses’ Time Pressure

In the principal component analysis of the time pressure indicators, using the extraction
method, the total variance explained yielded a one component matrix, underlined by
initial eigenvalues that are greater than one. Using the rotation method, underlined by
Varimax with Kaiser Normalization, the rotated component matrix with estimated
regression (R) values for the indicators is shown in Table 2 below.

Table 2. Rotated component matrix with regression estimates for time pressure indices

Indicators R - values
Heavy workload 0.733
Interruptions in the job 0.736
The level of responsibility in work assigned | 0.701
Working overtime 0.658
Demanding nature of the job 0.768
Overwhelming pressure encountered at work | 0.791

As shown in Table 2 above, an analysis of the nurses’ time pressure shows that 5
indicators have factor loadings greater than 0.7, and hence are predictive of the nurses’
time pressure at work. These indicators are; (i) heavy workload (R = 0.733), (ii) in-
terruptions in the job (R = 0.736), (iii) the level of responsibility in work assigned
(R =0.701), (iv) demanding nature of the job (R = 0.768), and (v) Overwhelming
pressure encountered at work (R = 0.791). These results confirmed the finding from the
work of Beevis (1999) that people experience high time pressure when 85% of the
available time is required to execute the tasks. In this case, performance is often
impaired in that some tasks are not well executed. As it was found by [11], four out of
five nurses often experience time pressure at work. As [11] further indicated, a common
and understandable reason for time pressure in nursing is an insufficient nurse-to
patient ratio in many institutions. Generally, time pressure has been identified by [11]
as an important strain factor in nursing work. The implication of this finding is that
nurses with excessive workload compete for time. In other words, nurses need a lot of
time to accomplish their heavy task schedules, but which they mostly lack, and as such
find themselves pressed with time when carrying out their daily routines.
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4.4 Principal Component Analysis of Nurses’ Mental Stress

In the principal component analysis of the mental stress indicators, using the extraction
method, the total variance explained yielded a four component matrix (i.e. C1, C2, C3
and C4), underlined by initial eigenvalues that are greater than one. Using the rotation
method, underlined by Varimax with Kaiser Normalization, the rotated component
matrix with estimated regression (R) values for the indicators is shown in Table 3
below.

Table 3. Rotated component matrix with regression estimates for mental stress indices

Indicators R - values

C1 C2 C3 C4
I do not have spare time 0.183 0.844 0.006 |—0.211
I occasionally have spare time —0.105 0.589 0.418 0.354
I often have spare time 0.070 0.224 0.145 0.660
My work requires little conscious effort 0.227 0.477 |-0.218 0.474
My work requires extensive conscious effort 0.179 | —0.100 0.115 0.850
My work requires extensive mental effort 0.193 | —0.157 0.742 | —0.059
I get a bit confused, feel at risk, frustrated and 0.769 0.077 |-0.137 0.252
anxious from my work
I get moderately stressed due to confusion, 0.670 0.138 0.197 0.162
anxiety and frustration from my work
I get highly stressed due to confusion, frustration 0.727 0.019 |-0.351 |-0.118
or anxiety from my work

As shown in Table 3 above, an analysis of the nurses’ mental stress shows that 5
indicators have factor loadings greater than 0.7, yielding a four-component solution.
The first component (i.e. C1) contains two indicators, which together reflect the frus-
tration in nurses’ work. These indicators are; (i) I get a bit confused, feel at risk,
frustrated and anxious from my work (R = 0.769), and (ii) I get highly stressed due to
confusion, frustration and anxiety from my work (R = 0.727). In this respect therefore,
this component (i.e. component 1) is labeled as emotional strain of work. The second
component (i.e. C2) contains one indicator which reflects the lack of pauses in nurses’
work. These indicator is; (i) I do not have spare time (R = 0.844). In this respect
therefore, this component (i.e. component 2) is labeled as task continuity. The third
component (i.e. C3) contains one indicator which reflects the mental requirement in the
nurses’ work. These indicator is; (i) my work requires extensive mental effort
(R = 0.742). In this respect therefore, this component (i.e. component 2) is labeled as
mental strain. The fourth component (i.e. C4) contains one indicator which reflects the
mental requirement in the nurses’ work. These indicator is; (i) my work requires
extensive conscious effort (R = 0.844). In this respect therefore, this component (i.e.
component 2) is labeled as mental stress. These results are consistent with that of [13,
24] which indicated that, most acute inpatient care requires nurses to constantly shift
their attention to make clinical decisions and manage care for groups of patients in a
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continually changing environment. As suggested by [31], hospital administration
should make sure nurses are exempt from interruptions and disturbances which com-
pete for their attention and concentration for effective care delivery.

4.5 Principal Component Analysis of Nurses’ Job Satisfaction

In the principal component analysis of the job satisfaction indicators, using the
extraction method, the total variance explained yielded a two component matrix (i.e.
C1 and C2), underlined by initial eigenvalues that are greater than one. Using the
rotation method, underlined by Varimax with Kaiser Normalization, which converged
in 3 iterations, the rotated component matrix with estimated regression (R) values for
the indicators is shown in Table 4 below.

Table 4. Rotated component matrix with regression estimates for job satisfaction indices

Indicators R - values
C1 Cc2
Nature of the work 0.161 | 0.678
Relationship with supervisor 0.107 | 0.828
Relationship with co-workers 0.091 | 0.752
Amount received as salary 0.726 | 0.117
Opportunities for advancement and promotion | 0.839 | 0.017
Prevailing job situation 0.753 ] 0.287

As shown in Table 4 above, an analysis of the nurses’ job satisfaction shows that 5
indicators have factor loadings greater than 0.7, yielding a two-component solution.
The first component (i.e. C1) contains three indicators, which together reflect the
nurses’ manifestation of motivation expectation relative to their work. These indicators
are; (i) Amount received as salary (R = 0.726), (ii) Opportunities for advancement and
promotion (R = 0.839), and (iii) Prevailing job situation (R = 0.753). In this respect
therefore, this component (i.e. component 1) is labeled as work motivational influence.
The second component (i.e. C2) contains two indicators which together reflect the
nurses’ relationship at the workplace. These indicators are; (i) Relationship with
supervisor (R = 0.828), and (ii) Relationship with co-workers (R = 0.752). In this
respect therefore, this component (i.e. component 2) is labeled workplace relationship.
These results are in line with [14] association of job satisfaction with pay, autonomy,
task requirements, organizational policies, interaction and professional status. By
implication, the work motivational influence, as found above is determined by orga-
nizational policies, pay received, level of autonomy, and employee status, while the
workplace relationship is influenced by the character of employee-supervisor and
employee-employee contact. Thus arguing from the perspectives of [14], nurses’ job
satisfaction is determined by the congruence between their work motivational influence
and the quality of their workplace relationship.
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4.6 Relationship Between Time Pressure, Mental Stress and Job
Satisfaction

Based on the findings from the factor analyses, Pearson correlation test was conducted
to find out if there is influencing relationships between the nurses’ time pressure,
workload and job satisfaction. The means (M), standard deviations (SD) and correla-
tion (o) estimates are shown in Table 5 below.

Table 5. Correlation estimates for relationships between time pressure, mental stress and job
satisfaction indices
Variables M SD |1 2 3 4
1. Working hours | 2.86|0.70 | —
2. Mental stress | 21.16|2.70 | 0.14* | —
3. Time pressure |20.53 |3.49 | 0.16* | 0.54%* | —
4. Job satisfaction | 17.19 | 3.24 | —0.05 | —=0.19% | —0.23** | —
** = very significant (p < 0.01);
* = significant (p < 0.05);
p = probability value

It is observed from Table 5 above that a negative and highly significant correlation
(a0 =—0.23, p < 0.01) exists between the nurses time pressure and their job satis-
faction. By implication, increases in the nurses’ five time pressure indices (i.e., heavy
workload, interruptions in the job, level of responsibility in work assigned, demanding
nature of the job, and overwhelming pressure encountered at work), as identified in the
factor analysis will greatly lessen their satisfaction with their work (i.e., work moti-
vational influence and workplace relationship). A positive and highly significant cor-
relation (o = 0.54, p < 0.01) exists between the nurses time pressure and their mental
stress. By implication, increases in the nurses’ time pressure indices will greatly
increases the mental stresses they experience at work (i.e., emotional strain of work,
task continuity, mental strain. and mental stress). A negative and highly significant
correlation (o0 = —0.19, p < 0.01) exists between the nurses mental stress and their job
satisfaction. By implication, increases in the nurses’ mental stress will greatly lessen
their satisfaction with their work. These findings suggest that mental stress has a
negative impact on the job satisfaction of nurses. Increase in mental stress therefore
decreases job satisfaction while a decrease in mental stress increases job satisfaction of
nurses in selected public hospitals in Ghana. This is in line with [32] finding that
Ghanaian nurses regularly face emotionally charged situations and encounter intense
interpersonal and inter-professional situations and conflicts in the workplace while
trying to make appropriate and safe decisions for their patients and this reduces their
job satisfaction. In essence, when nurses are mentally stressed due to factors such as
overcrowding and congestion of wards and the vast number of patients they have to
attend to daily, it tend to decrease their satisfaction of their jobs because the stress the
stress they undergo is beyond them. This finding is also in line with that of [33] who
found that nurses’ job dissatisfaction increased from 40 to 60% as they become
mentally stressed and burned out. This finding is also consistent with that of [34] who
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observed that lack of satisfaction can be a source of mental stress, while high satis-
faction can alleviate the effects of mental stress.

5 Conclusion

This study has shown that the nurses in Ghanaian public hospitals encounter time
pressure, mental stress and job satisfaction challenges in their daily work routine. As
such, mental stress is a prevailing issue among Ghanaian nurses. Factors that constitute
time pressure, mental stress and job satisfaction of nurses in Ghana which can aid
improve the design of the nursing work environment in Ghanaian hospital were
identified. It is therefore concluded that by ameliorating the time pressure associated
with the nursing work, in terms of the heavy workload, interruptions in the job, level of
responsibility in work assigned, demanding nature of the job, and overwhelming
pressure encountered at work, nurses will be highly motivated and experience
improved relationship with both superiors and among themselves). It is also concluded
that by eliminating the time pressure, the mental stress associated with the nursing work
will also be reduced by moderating the task pace and eliminating the emotional strain
and mental stress associated with the nursing work. All these could result in nurses
positively experiencing higher level job satisfaction.
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Abstract. This research represents a quantitative correlational study to identify
the relationship or degree of association that takes place when concepts of
service recovery and degree of compliance, as related to the value proposition of
an organization or company, in this case, restaurants in the city of Querétaro,
México. During the study, these two variables will be measured and their links
will be quantified, analyzed and established, and hypotheses derived from the
theoretical framework will be proved. The main utility of correlational studies is
to learn how a concept or a variable can behave in respect to behavior of other
related variables. Particularly, we aim to understand the relationship between
service recovery and value proposition to enable predictions and quantify the
relations between both variables.

Keywords: Service recovery *+ Value promise - Service failure

1 Introduction

During the last decade, marketing has undergone significant changes in their concep-
tion and usage in businesses. It has moved from the operational ambit to reach the
strategic direction, as a key resource for understanding the opportunities the market.
Therefore, it is important that those involved in activities or projects related to mar-
keting, understand its importance and significance to the achievement of objectives and
compliance with offering value of an organization.

While there is a clear decline in the number of marketing departments and the
number of people who work in them, as referred by Kumar Nirmalya [1], due to the
fact that “more marketing activities are done in other areas which has given the
organization has a clearer market orientation”. According to this author, “modern
marketing must break the inertia of the four P and associate with initiatives that cover
the entire enterprise and that they become relevant to CEOs and boards of directors.”

This reflects a paradox, because on one hand, changes in marketing forces the use
of new technologies to reach the mass market, but on the other, the customer service
requires a high level of customization and a unique value offer, with elements of
emotional connection and social responsibility. This challenge of extending and cus-
tomizing entails the requirement to prioritize care and service quality, maximizing
customer life cycle with the company.
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However, the chances of failing in care and service delivery are elevated to mass
customization, as several members may be out of control, forcing the approach of
customer recovery, if any of these failures is presented [2].

Academics and business managers have considered Service recovery as an essential
operational issue. The focus has been on isolated corrective actions and their impact on
the behavior of current customers [3]. However, in the last two decades, several authors
have theoretically suggested the need to consider service recovery as a comprehensive
set of management practices that allow companies to carry out recovery procedures in a
proactive, relationally and ultimately, strategically [4].

Service recovery could be an opportunity to regain customer trust [5], increase
engagement with customers [6] and build long-term relationships if the recovery is
successful. The consumer experience that is undergoing a process of service recovery is
considered important for long-term loyalty (satisfaction, trust and commitment).

Therefore, the overall objective of the research is to create a management model
(decision-making) and market (consumer awareness), to facilitate the implementation
of a comprehensive recovery strategy, which starts from the value offer and that it
covers all the business model, taking as inputs the key variables of service recovery in
the restaurant industry in the city of Querétaro. The scope of the research is correla-
tional, identifying the degree of association between the variables found.

2 Research Conducted

2.1 Hypothesis Definition

To determine research hypotheses, the conceptual framework was analyzed, starting
from definition of constructs, identification of variables, their definition, the scales used
in the literature, and techniques to respond. The results are shown in Table 1.

Table 1. Hypotheses determination.

Conceptual level Operational level
Construct Variables Operation Response Hypothesis
(Scales — techniques
Authors)
Deployment | Magnitude of | From major to | Questionnaire | The greater the magnitude of
of service service minor [7] service failure, the lower the
recovery failure success of service recovery
Recovery From complete | Questionnaire | The greater the magnitude of
effort to incomplete service failure, the greater the
[8] recovery effort
Client From high to Questionnaire | The greater the client’s
requirements | low [9] requirements, after a service
(patron) failure, the greater the service
recovery effort
Recovery Human, Questionnaire | Factors that make up service
factor financial, recovery are: (a) human +
processes, (b) financial + (c) processes +
justice, error (d) justice + (e) error
[10]

(continued)



Service Recovery Model 79

Table 1. (continued)

Conceptual level Operational level
Construct Variables Operation Response Hypothesis
(Scales — techniques
Authors)
Value Service From maximum | Results The better the value proposition is
proposition | demand to minimum analysis displayed, the greater market
compliance [11] demand attraction
Value From inferior to | Questionnaire | Attributes highlighted in the value
attributes superior value proposition generate a greater
[12] market demand
Client Result Service recovery is directly related
perception analysis to value proposition
The service | Client loyalty | From high to Questionnaire | The greater the recovery effort, the
recovery level low [13] greater the achieved loyalty level
paradox
effect

The literature review provides elements that allow us to identify and construct the
relationships between different analyzed constructs. Based on this, we propose in
Fig. 1, a conceptual model, which establishes various relationships between the
research hypotheses.

Client
Loyalty
Level

Recovery
Effort

Market
Attraction
(Demand)

Client
Requirements

Failure
Magnitude

Value
Proposition

Service
Recovery

Factors: Human,
Financial, Processes,
Justice and Error

Fig. 1. Relationship between research hypotheses. Source: Own construction.
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Research Hypotheses. The following hypotheses were established:

H1: Service recovery is directly related to value proposition.

H2: The greater the magnitude of service failure, the lower the success of service
recovery.

H3: The greater the magnitude of service failure, the greater the recovery effort.
H4: Factors that make up service recovery are: (a) human + (b) financial +
(c) processes + (d) justice + (e) error

HS: A greater value proposition generates a greater market attraction or demand.
He6: The greater the recovery effort, the greater the achieved loyalty level.

H7: The greater demand, the greater the client’s requirements.

HS8: The greater the client’s requirements, after a service failure, the greater the
service recovery effort.

2.2 Data Collection

A non-experimental, transverse, exploratory and causal study with a quantitative
research design was carried out on a single sample taken in the city of Querétaro
throughout the months of May to September 2016. The sample studied is typical and
intentional (non-probability sampling) as shown in Table 2.

Table 2. Data collection plan.

Item Description

Objective Analyze relationship between service recovery and value proposition
in the city of Querétaro’s restaurant industry

Base question What is the relationship between recovery service and value
proposition in the city of Querétaro’s restaurant industry?

Sources Frequent patrons at restaurants belonging to a business group in the
city of Querétaro

Location City of Querétaro, Querétaro (Urban area)

Collection method Interview, using a questionnaire applied by qualified interviewers

Data preparation for Data base of interview results

analysis

Sample From 200 to 250

Period Four months

2.3 Application of the Measuring Instrument

As a measurement instrument, a 29-item questionnaire was designed, consisting of
open, dichotomous and multiple-choice questions, which was applied through inter-
views between May and September 2016, in the city of Querétaro (urban area). This
was done because interview questionnaire obtains a greater percentage of answers to
the questions, between 80 and 85% [14].
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In the case of this research, 250 interviews were requested from a database of
customer records of the restaurant group that supported the research process, obtaining
a favorable response of 227 records (90.8%); of these, 76 were face-to-face (33.48%),
41 were phone-calls (18.06%), and 110 (48.45%) were applied in an electronic format,
using the SurveyMonkey® collection tool. To ensure that the reproduction of your
illustrations is of a reasonable quality, we advise against the use of shading. The
contrast should be as pronounced as possible. If screenshots are necessary, please make
sure that you are happy with the print quality before you send the files.

3 Data Analysis

The generated database was integrated into the IBM SPSS® software version 24, for
which variables were first defined by question, followed by entering answers in the
corresponding sheet. Subsequently several analyzes were carried out to validate infor-
mation, frequency reports and correlations, which will be presented in the results chapter.

The types of failure mentioned by the interviewees are shown in Table 3, from
highest to lowest frequency of mention.

Table 3. Most common types of failure in visited restaurants.

Number | Failure

1 Time waiting for food

2 Time waiting for table assignment

3 Food quality

4 Waiter’s lack of knowledge

5 Bad food presentation

6 Rude treatment

7 Personnel inefficiency, they do not know their menu

8 Pictures on menu do not reflect actual portions

9 Billing mistakes

10 Reservations loss

11 Inadequate hygiene

12 Non-standardized portions

13 Bad service from valet parking personnel

14 No children’s area or access for disabled people

15 Arguments between waiters in presence of the customer
16 Customer needs unattended

17 No failure recovery, a feeling of no interest for the patron
18 Lack of hygiene in services such as restrooms and parking lot
19 Wrong dishes or unavailable menu dishes

20 Dish flavor
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When there is a service failure, 84.58% of guests say that their value proposition is

distorted, while 15.42% do not believe so. Table 4 shows the reasons why the
restaurant’s value proposition is affected in eyes of the guest because of service failure.

Table 4. Reasons for affectation of value proposition due to service failure.

Reason Percentage
Loss of credibility 31%
Contradictions 17%
Disappointment 11%
Change in perception of value proposition depends on type of failure | 10.2%
Others 30.8%

In smaller percentages, more than 15 different answers were obtained on why the

value proposition is affected. Regarding coming back to the restaurant after experi-
encing failure, guests responded as follows: 72.25% would not return and 27.75%
would. Table 5 shows the factors that influence the return of people to restaurants after

service failures.

Table 5. Factors that would encourage a guest to return to the restaurant after experiencing
failure.

Determinant

If offered a sincere and honest apology from those involved in the failure

If restaurant received new certifications

If offered an apology from the manager or the owner

If offered a personalized follow-up of subsequent visits

If given a voucher to return

If proved that incompetent staff during failure have been trained

If invited to eat with the owner to share suggestions

If received both verbal and digital change recommendations

If restaurant changed management

If restaurant changed manager

If restaurant changed owner

If informed of improvements when being invited to eat

If given a refund for the failure

If given a public apology

If offered an apology from the manager or the owner

If offered a personalized follow-up of subsequent visits

If given a voucher to return

25% would not return for any reason, because the type of failure was very serious for the
respondent
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Validation of the hypotheses was done using the Kendall and Spearman Correlation
test. The Spearman’s rho and Kendall’s tau (tau_b in SPSS®) coefficients are corre-
lation measures for variables at an ordinal measurement level. They are coefficients that
are used to statistically relate Likert scales. Both coefficients vary from —1.0 (perfect
negative correlation) to +1.0 (perfect positive correlation), 0 being absence of corre-
lation between variables [15] (Table 6).

Table 6. Validation of the research hypotheses with the Kendall or Spearman Correlation
coefficient.

Research  |tau_b Kendall | tho Spearman | Interpretation
hypotheses
H1 0.299%%* 0.326%* Average positive correlation
Research hypothesis is accepted
H2 —0.288* —0.308* Average negative correlation
Research hypothesis is accepted
H3 0.149 0.158 There is no correlation
Research hypothesis is rejected
H4 0.270* 0.278%* Average positive correlation
Research hypothesis is accepted for (a) human
—0.297* —0.306* Average negative correlation
Research hypothesis is accepted for (@) human
H5 0.267* 0.288* Average positive correlation
Research hypothesis is accepted
Hé6 —0.312* —0.312* Average negative correlation
Research hypothesis is accepted
H7 —0.046 —0.048 There is no correlation
Research hypothesis is rejected
HS8 —0.144 —0.149 There is no correlation
Research hypothesis is rejected
“0.05 level

0.01 level

4 Service Recovery Model

According to the results obtained in the validation of the research hypotheses, a viable
model of service recovery management after failures should be centered on the fol-
lowing elements:

(a) The declaration of the Value Proposition of the Company. (b) Measure the
magnitude of the failure. (c) Manage the human factor above any other in the orga-
nization. (d) Carry out market attraction actions respecting the value proposition.
(e) Strengthening recovery processes to achieve high levels of customer loyalty.
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All these factors must be considered in two action environments: the context that
corresponds to the company and the surrounding the client. So that the company can
manage its recovery actions and the client can make decisions regarding the service that
is provided.

Figure 2 shows this relationship of components in a management model.

Company Context Customer Context

e Client
Loyalty

Level

Recovery
Effort

Market
Attraction
(Demand)

H1

Value
Proposition

Service
Recovery

Fig. 2. Service recovery model: a first approach to the management of service faults

5 Conclusions

The results obtained in the study prove the importance of the promise of value
established by restaurants in service recovery and in general, we can infer that this
applies to any service provider company.

Although some of the hypotheses raised in the research failed to be validated, this
exercise intends to contribute and join efforts to a worldwide movement that allows
professionalization of customer service and design routes for the relationship with the
client, considering all decisive moments: ex-ante, ongoing and ex-post service.

Being able to implement a management model that gives the company the keys to
offer an adequate level of service and processes of recovery after failures will have a
commercial consequence of high impact and of greater value for the client.
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Abstract. When talking about business development, it is important to keep in
mind that the purpose of developing should drive towards differentiation of the
company superiorly from rivals. The Wow-factor affects to all stakeholders of
the company. Therefore, Wow-factor should be defined clearly and utilized
better in all company processes. Wow approach is the approach through dis-
tinctive linkages between human, business and management aspects. Approach
may emerge new, unique and motivating power to business development. This
article introduces the model how to find the building blocks of Wow and how to
track Wow through the company processes. The model is developed by com-
bining the business model canvas, Wow-gap model and the theory of the Wow
to a distinctive Wow-canvas. This article also deepens the knowledge of the use
of the Wow-factor and the Wow-gap model in business development. Future
research needs and actions are addressed in the end of the article.

Keywords: Human factor - Wow-effect - Wow-factor - Business
development - Wow-Canvas + Wow-gap - Business model canvas - Business
strategy * Value creation + Wow experience

1 Introduction

In today’s world, where the number of competitors is only increasing the pace of doing
business is clearly becoming faster. Competition for customers’ attention is something
that cannot be neglected [1-3]. Company should catch the customers’ interest and then
provide something memorable in shortening timelines. Within the marketplace where
the companies do their business, they have to come more responsive and more adaptive
to changes [1]. To strengthen the positions in markets, ensure continuance of business
and being ready for future challenges, the companies need to be ready to enhance the
capability to innovate and bring those innovations in to the markets. Because of
constant and rapid change of business environments, the companies need to develop
business models towards easier and faster use of innovations and simplify how the
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awesome things that the company does, will be brought to markets [2]. Continuously
changing economical, social, technological and political environments have changed
the nature of competition, relationships and markets of traditional business [3].

These needs are affecting to every company, no matter what the business or
industry is. Companies need to give customers more and more something positively
different from what they expect. Otherwise, company is on a route towards competition
by pricing and for many company it is not the most sustainable route. The knowledge
and understanding from the Wow experience is needed through whole business model,
starting from the very beginning, the point where there isn’t even a customer in the
sight, via the point when the customer is doing the business with company to the point
when s/he will return to next deal.

2 Using Wow in the Business Model Development

Wow itself is an outcome of the Wow-effect, which is caused by the Wow-Factor.
Using those in companies’ business needs an understanding of the whole concept of
Wow. The Wow is something what the customer feels when s/he is dealing with a
product, service or company that have a unique affect to customer with positive way.
Wow-effect is a result of something that creates a wave of sensation for what the
customer was not prepared. E.g. customer’s expectations were exceeded with mag-
nificent way. Product, service or company was something that customer has never
experienced before. Wow-factor is not a feeling, but it is some unique attribute(s) that
the company, service or product have, which causes the positive or negative initial
reaction in a user or costumer [4].

Products, services, companies and their deliverables are all somehow different, but
they all can be scrutinized as production and business processes. Therefore, all personnel
taking part to processes should pursue the same Wow and all people from different
stakeholders of company should experience that they are part of making the Wow.
Wow-factors are like good quality, we can recognize them when we experience and see
those, but just like quality, those can be very difficult to define unambiguously [4].

To get the best out of the Wow-concept, the Wow needs to be connected to the
company’s strategy. It is important to understand the positivity of the Wow and that
every company have their unique Wow-factor. Everything, what the company do, has
to have an explanation. Deciding to find out what the Wow-factor of the company is,
and how the Wow flows through company, is something that affect to everyone in
company.

Practically from all business areas, there is a lot of knowledge and information
available in every company [5]. Getting that hidden potential to enhance company’s
business development is one thing how the Wow concept can help the company to
reach the next level and strengthen their positions in markets, ensure continuance of
business and being ready for future challenges. Every company and every culture have
different ways to do and think business. Whatever it is, the top management need to see
and find out, which the ways are, enhance those and value the information [5].
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2.1 How Wow-Factors Can Support Business Strategy

Thompson and Strickland suggested approaching business strategy through funda-
mental business questions, for example, which of the customer groups are under
company’s focus or whether to narrow, carry on or raise the company’s product lines.
According to them, formulating strategy is an exercise in selecting the best possible
alternatives on every situation and making the needed choices. They also suggested that
strategy is a kind of a company’s commitment to particular customers, markets,
products, methods and competitive approaches of business areas and operations [6]. To
enhance things handled above, company should find the true Wow-factors and sys-
tematically develop those so that customers can really get what was the company’s idea
from the beginning.

The Kotler and Keller define strategic planning to a management activity with
certain aimed topics. Those topics are strengthening operations, focusing energy and
resources, ensuring that employees and other stakeholders are working toward common
goals, setting and establishing clear set of priorities. Strategic planning also involves
setting future directions for the company and monitoring internal and external envi-
ronment [7]. When every company has its own unique Wow-factors, it is very
important to realize that contribution of every employee is necessary to achieve the
wanted Wow-effect for the end user. Because of the complex and fast changing
business environment, customers’ and users’ point-of-view has become more and more
important. What is offered to them, need to be something more and extraordinary that
will differ you from others. Differentiation can be achieved when the customer or user
feel or think, “Wow, this is more than I even imagined”.

One of the three different point of views to business strategy, which are brought up
in this article, comes from Michael Porter. He defines strategy to be a unique mix of
different values and delivering those by pursuing different kind of sets of activities than
what the competitors deliver. Company’s strategy positions these values to play a key
role. Porter also shows that positioning and repositioning in the business environment
and area is key attract new and old customers by established positions. There is a variety
of factors which company can use in positioning, for example customer accessibility or
customer needs. In addition, the position of the company can be based on the unique
service or product what the company is offering [8]. Separating the company from its
competitors superiorly is one of the main purposes of the Wow-concept. By utilizing
company’s unique Wow-factors better and systematical ways, the potential for devel-
oping business and results can be huge. Bringing the whole concept of Wow to business
and to its strategic development raises the customer to be even more important.
Open-minded thinking and positive attributes of the Wow-concept are the key factors
behind the potential of understanding the possibilities what the Wow-factors offer for
giving the customers more than they expected.

Because strategy should appear at all different levels of company and all levels have
different scope and holds different purposes, goals and objectives, there is no clear
answer to the question “what strategy is?”. Key purpose of strategy at business level is to
provide business with competitive advantage over competitors. At this level strategy
winds around mission and vision of the business. With identification of the opportunities
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and threats in the external environment and carefully analyzing the internal weaknesses
and strengths, it is possible to obtain competitive advantage [7].

2.2 Enhancing Business Models with Wow-Factors

In today’s constantly changing competitive business environment [3, 9] with increasing
uncertainties, strategies becomes much more essential than before [9, 10]. Rapidly
changing political, social, technological and economical macro environments [3] raises
an important question that companies need to realize and answer. The question is not,
are the strategies relevant, but does the company have a relevant strategy [10].

Tasks for companies to be true pioneers in business development are development
and enhancement of everyday business, trying new things quickly, learning from the
mistakes, creating new ideas and models and providing genuine added value for the
constantly changing needs of the customers. Because the ultimate aim of business
strategies, to provide competitive advantage to companies over their rivals, [11] it is
more than suitable to connect Wow-factors and the concept of Wow to business
models. Finding the unique Wow-factors of the company and systematically develop
them is the key to provide customers more than they expected. It will make the
company, its products or services seen in the eyes of the customer or consumer,
superior and more desirable.

2.3 Creating Value with Wow-Effects and Wow-Factors

There is a transformation of the value creation going on in business. Global megatrends
are shaping the future of business and having impact on companies’ ways to create
innovate business. The ongoing transformation will change the ways companies do
business and how the companies are creating value. New kind of value chains, changes
in people’s behavior and networks challenges every business field [12—-14].

One of the most important thing for a customer, is that s/he will get the feeling that
the product or service will provide something that s/he needs. Because value depends
on results, the place where value should always defined is around the customer [15].
Fulfilling that basic need still doesn’t make it sure, that the customer feel the
Wow-effect and experience of the Wow. To ensure the experience of Wow for the
customer, it is important to realize that there has to be something more than what the
customer expects. Focusing to finding the unique Wow of the company, will give a
new kind of perspective for the company to add value to the product or service in the
eyes of the customers.

Central process and core purpose in all economic exchange is the creation of value
[16]. Porter and Kramer defines value to be benefits relative to costs, not the benefits
alone. Value creation has recognized in business for a long time, in businesses where
profit is revenues earned from the customers minus the incurred costs [17]. Still, there
are arguments about if the value should be created or shared. Even the relation of
competitive advantage and adding value is not clear, the problem for companies is how
they understand their market positions. However, when company can create enough
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value through its products or services, emerges the possibility for company to feel
confident to share the value also for the surroundings where it operates [5].

For the customer to get the Wow experience there should be something that exceeds
their expectations. Because of that, the Wow-effect and the Wow-factors are important
in creating experiences or pleasant surprises for consumers. Open-minded attitude and
the positive nature of the Wow concept enables to address the needs of consumers
thoughtfully and in innovative ways. Including emotional connections with gratitude,
empathy and generosity. For the outstandingly positive user experience, the Wow
experience, has said to be important also in industrial product development [18, 19].

3 The Wow-Gap Model

Good Wow-factors can be compared to good quality regarding how these should be
measured. How to measure quality or even define perceived quality is still a constant
matter of debate [20-25]. Reunanen, Penttinen and Borgmeier [4] introduced the
Wow-gap model to provide framework for companies for the Wow-effect identifica-
tion. It is based on SERVQUAL quality management framework as developed by
Zeithaml, Parasuraman and Berry [20-22]. Wow gap model should be used as a tool to
build larger understanding for how, why and where, the Wow-effects are (or are not)
created.

Wow-gap model is illustrated in Fig. 1. The Figure shows a simplified system
dynamic model from how Wow-effect can be examined.
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Fig. 1. Wow-gap model
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As seen from the Fig. 1 there are 7 distinctive gaps between different stakeholders.

Gap between Markets and Management,

Gap between Management and Marketing and Sales,

Gap between business definition and Company Existence,

Gap between Existence and Specification,

Gap between Production output (includes product/service delivery),
Gap between Production output and Perceived Experience, and
Gap between Customer’s Expectations and Perceived Experience.

N R W

When the Wow-effect is defined to be surprise and extraordinary or unique [4] the
most interesting gap is then gap number 7 “the Wow gap”. If a customer is experi-
encing Wow-effect, this means that customer’s expectations are exceeded more than
expected. Even when a customer is not having a Wow-effect, product or service may be
overwhelmingly good, but for some reason this particular customer was not affected
that much by Wow-factors the company produced.

4 From Business Model Canvas to Wow-Canvas

Osterwalder and Pigneur developed business model canvas for a descriptor and a tool
to divide companies’ business model into nine different components. Those nine are
key activities, customer relationships, customer value proposition, channels, costs,
segments, revenues, partners and key resources [26]. Business model canvas can
support companies to more sustainable oriented value creation by putting alignment in
to purpose and profit [27]. The business model canvas can be used as an approach to
represent and make the planned business model visible. It is suitable especially for
start-ups and innovative companies [2].

In strategic management circles, the idea about business model is solid. Still it is
commonly used as a describer rather than an implement for leading the operational
concerns of a business. Among many entrepreneurship, the modeling of business is a
rapidly growing area [2].

4.1 Wow-Canvas and Its Purpose

Wow-Canvas is developed on the base of business model canvas. The purpose of the
Wow-Canvas is to be the method to track how the companies’ Wow-factors flow
through company. Also there was a need for surveying how the Wow-factors are
reached, what kind of challenges there are and where does the benefits come from. In
addition, the Wow-Canvas is a tool for examination of the understanding of the
Wow-factor in company personnel. The understanding and pursue for the Wow-factors
should be common, just like in case of company strategy.

As seen from the Fig. 2 there are nine different components in Wow-Canvas, dived
to two categories, internal and external.
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Wow-Canvas

Challenges
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mentioned in point 3
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9
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5
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Current
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1

Future
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Cost structure

Fixed and variable
expenses that comes from
making Wow

Value/capital what Wow
brings

How Wow creates value/capital to the

company.

4.2 Finding Out with Wow-Canvas How the Wow Flows Through

INTERNAL

Company

Fig. 2. Wow-Canvas

EXTERNAL

Purpose of the Wow-Canvas is to get the company’s management concretely make
clear how the Wow-factor flows through company from every aspect. In addition, when
figuring out how the company’s Wow-factor flows through the company, people also
automatically starts to think if there is new kind of Wow-factors in the company which
are still to be discovered. When using the Wow-Canvas, the company should have
information and knowledge which are the unique Wow-factors of the company. The
Wow-gap model together with e.g. company strategy, product or service promises,
information from production and marketing and other information related to the
Wow-gaps are used to finding this information. Nine different components of the
Wow-Canvas are explained below.

1. Current and future customers: Who are the customers and the customer groups
the company has now. To this component also includes what are the future cus-
tomers and customer groups that the company is focusing.

2. Unique value promise: Why is the company and its products better/different from
others and that why they are worth of buying/co-operating/investing? This area has
to be short, compact, simple and attractive and feed “hearts and minds”.

3. Challenges and existing solutions: What are the 1-3 challenges that the company
is facing trying to reach the concept of Wow? Also this component includes fig-
uring out which kind of solutions the company already have for those challenges.

4. New solutions for challenges: This component is the place where to think new
kind of solutions for all of the challenges founded in point 3.
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5. Path of Wow: How the Wow reach the company’s customers and the end users of
the product or service?

6. Value/Capital what Wow brings: How and how much the Wow brings
value/capital to the company. It is also important to figure out the vicinity of the
value/capital increase what the Wow brings. It is important when deciding which
new solutions from point 4 are feasible.

7. Cost structure: Calculate the fixed and variable costs that are generated from
pursuing and making the Wow.

8. Key-/Operation metrics: Define the metrics that are used to measure the
effectivity/productivity/performance of Wow.

9. Advantage of success: In this point, target is to found out the outcome from com-
bining the Wow with those facts where the company is better than its competitors.

5 Conclusions

The results of this research deepens the realization for the future of the modern business
development. Rapidly changing business environments, increasing numbers of com-
petitors and transformation in value creation are forcing the companies to find new
ways of develop business faster and more innovative ways. Customers are more and
more enlightened of different possibilities and they have more information to use when
deciding the product or service provider. For these reasons, it will be even more
important to realize and take into account the customers’ feelings. The product or
service what the company is providing need to give kind of a memorable moment, i.e.
Wow experience for the customer. Extremely satisfied customer is a returning customer
and a recommending customer.

In this article, we have shown the importance of the Wow-effect, Wow-factor and
the Wow concept from the business development and strategy point of view and shown
a method, the Wow-Canvas, how to track how the Wow-factor flows through company.
Tools eases the pursue for the Wow-factors and enables to find possibly biases and
blind spots, the places that reduce or stop the flow of Wow.

Future research should be done to the results that the Wow-factor and Wow-effect
really influence on companies turnover and profitability. One important question for the
future is how significant the influence on turnover and profitability is, if any, and could
the Wow-factor also be harmful in some cases? Research should also be done from
management and leadership point of views. How the understanding and use for Wow is
affecting to management and leadership processes and results.

Acknowledgments. The research and article is results of project called “Fast Wow-effects
boosting SME business” which is partly funded by Tekes—the Finnish Funding Agency for
Innovation.
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Abstract. In every company’s business, there should be something really
unique that differentiates the company from others, superiorly. In order to
enhance company’s business and profits, the Wow-factor needs to be found
consciously, defined clearly and utilized better. To enhance business by using
Wow-factors and its potential, the concept of Wow need to be understood. This
article presents the importance of the Wow and how it is connected to com-
pany’s everyday business. This article also presents one method to find the
company’s Wow-factor by a case study. Method shows how to give personnel
the opportunity to tell their feelings and point-of-views of what is that great,
unique and positive thing what the company is doing. Article also deepens the
knowledge behind the Wow-factor and why business development should take
the Wow-factor into account. Future research needs and actions are handled at
the end of the article.

Keywords: Human factor - Wow-effect - Wow-factor - Business
development - Business strategy - Wow experience - Branding - Company
identity

1 Introduction

The field of businesses is changing quickly and the competition and rivalry, whether it
is the traditional Red Ocean rivalry or quest to find Blue Ocean, is getting harder [1-3].
Customers are becoming more selective and more aware of different alternatives. When
number of competitors is only expected to increase and the pace of doing business is
becoming faster [3], neglect of the Wow-factor might have quick affect to company’s
profitability. This is the case no matter what your business is. Only the speed of
collapse is difference in different businesses [3].

Competitive advantage is something that should be in the interest of every company
in every business field. By finding the Wow-factor, it is possible to touch the cus-
tomers’ intrinsic motivation. That’s because Wow-factor touches human factors and
feelings.
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Probably every company tries to build up a unique identity around them. Focusing
to finding the unique Wow-factor of the company and enhancing it, can give to the
identity building a boost. Creating the company’s business towards a situation where
the customers want to use your company’s products or services is a path towards
unique identity. Focusing to find what kind of Wow-effect the customers want, and
using the company’s unique Wow-factor to achieve it, makes the plans more prone to
result where the customer want to return to you.

From strategic point of view, in the core of everything, the Wow is key to raise of
the long-term sight towards loyal relationship with customers. Extremely satisfied
customer is a returning customer, and from returning customer forms a recommending
customer, which leads to new customers automatically. For companies, it is insufficient
to hold on and treat well just their old customers. Quest to find new customers all the
time is evenly important. Wow-factor and the concept of Wow is showing signs for
becoming a very important topic for making you and your company to come valued
enough, so that it deserves the confidence of the customers.

Besides the research made for this paper will also open a case study where the
inquiry form to find out company’s Wow-factor was tested. The case study was exe-
cuted as an interview, based personal questioning using inquiry form. Paper also raises
topics that emerged during the interviews, how people reacted and acted. In addition,
how the interviews and inquiry forms worked to find the companies Wow-factors is
described.

2 What Is Wow

Wow is a result from the Wow-effect, which can be created by Wow-factors. Under-
standing the Wow concept is needed in order to use Wow-factors in business devel-
opment. The Wow is connected to customers’ positive feelings when they are dealing
with a service, product or company which has a unique affect. Wow-effect is a result of
something extraordinary wonderful that the customer was not prepared for. The product
or service exceeded customer’s expectations in positive way or they were something so
exclusive that the customer had never experienced before. Wow-factor on the other
hand is not a feeling, it is more like a unique attribute what the product, service or
company have. With Wow-factors, it is possible to cause negative or positive initial
reaction in a customer or a user [4]. It is even possible to talk about experiencing Wow
or anti-Wow, which is an opposite of Wow.

All services, products, companies and their deliverables are different, but all of
them can be understood as a business and production processes. Therefore, all of the
personnel that are taking part in the processes should have what is the Wow and what
the company is doing clear in mind. Personnel should pursue the same Wow and all of
the different stakeholders of the company should feel that they are part of the Wow.
Everyone can recognize the Wow-effects when they experience those, but the cause of
the Wow effects, the Wow-factors, are like good quality, and just like quality, the
Wow-factors can be very difficult to define unambiguously [4].
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2.1 Importance of Wow-Factor in Business Development and Strategy

One of the main purposes of the Wow concept is to differentiate the company from its
competitors, superiorly. Potential for developing business and results by utilizing
company’s unique Wow-factors can be huge. Bringing Wow to business and its
strategic development raises the customer point of view to be more important. Key
factors behind understanding the potential and possibilities of the Wow-factors are
positive attributes of the Wow concept and the open-minded thinking. It is possible to
give customers more than they expected, by understanding the potential and possi-
bilities of the Wow-factors.

There is no clear answer to a question “what is strategy”, because strategy has
differing scope, it appears at all levels of organization and it holds different purposes,
goals and objectives. At business level, key purpose of strategy is to provide business
with competitive advantage over competitors. It is possible to obtain competitive
advantage by carefully analyzing internal strengths and weaknesses and identifying the
threats and opportunities of the external environment [5]. Strategies becomes more
important than before [6, 7], because business environments are constantly changing
[3, 6]. Social, technological, economic and political macro environments are changing
rapidly [3] and because of that, the companies need to raise the important question,
does the company have a relevant strategy [7].

Because customers’ needs are changing constantly, companies need to be able to
provide genuine value for the customers, enhance and develop ways to try new things
fast, create new ideas and models and learn from mistakes [8]. To provide competitive
advantage to companies, it is suitable to connect the concept of Wow to improvement
of the business models. Company might be able to improve its services or products to
be seen superior and more desirable in the eyes of the customer, when company focus
to find the unique Wow-factors and systematically develops them.

In order to get the Wow experience, there should be something for the customers
that exceeds their expectations. The Wow-factors and Wow-effects are important when
creating pleasant surprise or experience for customer. Positive nature of the Wow
concept and open-minded attitude are the key elements to indicate the needs of cus-
tomer thoughtfully and unexpected ways. Including connection with emotion to gen-
erosity, empathy and gratitude. Also in industrial product and business development,
the Wow experience is said to be important for creating the excellent positive user
experience [9, 10].

3 Finding the Wow-Factor

Businesses typically are like snowflakes to average consumers. They all look similar in
the eyes of a consumer even they all are unique. As mentioned before, it is important to
attract the customers and raise the interest towards business so that they see your
business positively different from others. The Wow-factors are for aid in this, it won’t
only separate you from your competitors, but separate you superiorly [4]. That
something unique already exist in your company, it just need to be found, defined
clearly and after that, shared to everyone.
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It is probable that every company wants to create certain kind of brand and a
reputation, where the product or service what the company provides, exceed every
other ones in the market. Overall, company already have the Wow-factor, employees
and customers have already heard from it and they like what they have heard.
Developing the Wow concept just needs to be done systematically. When all of the
topics mentioned before are figured out, it is possible to turn business to a path where
everyone of the customers feels that they are fortuned to be able operate with company.

The Wow-factor offers opportunities for every company that experiences chal-
lenges on a certain market area. Opportunities comes from a possibility to differentiate
the company from others on the competition of those customers, which seek other than
just a price [4]. Even a one positive experience can lead to situation that the customer
comes back to you. Over time, these positive and contiguous experiences lead towards
to customer loyalty, which is the strongest connection with customer that can be. For
company, the first thing to do is to examine what kind of the Wow-effect the company
is supposed to create for a customer. As a base for founding this, company’s vision and
mission are good places to start. After there is a clear picture what the Wow-effect is, it
is possible to start to focus on the Wow-factors what can create the desired Wow-effect.
If there is contradiction between the Wow-effects and Wow-factors, then the result of
what company do, is not exactly what is wanted.

3.1 Wow Comes from Inside of the Company

Identity of a person or a company is the brand of the company. So changing trends
among competitors shouldn’t dictate the identity of them. What is promised to cus-
tomer should be delivered to customers, is brand promise [11]. The Wow-factor comes
from inside of company’s culture [4]. Culture reflects company’s history, philosophy,
shared values and beliefs, and leadership. Company’s culture drives the behavior of the
employees, it inevitably affects whether they hinder or support desired change [11].
There has been signs that solidity and authenticity are those attributes that enables
professional and businesslike Wow-factor. True Wow isn’t just hype, it’s much more,
because the customers see through even the best marketing strategy, if actuality is not
aligned to marketing. The Wow-factors comes inside company and everyone in the
company are affecting to it [4]. It is important to remember that everyone in the
company contributes something to the results, even thou they wouldn’t be in direct
contact with the customer [11].

Wow-factor could have huge positive impact to the productivity of the company.
Which are the feelings of the target group, and plan the Wow-factor to serve those, is
the key. To reach the full potential of the Wow, not all of the efforts should be focusing
to affection to feelings of the customers. The Wow-factor can’t be reached if the
employees aren’t motivated and respected. Because from marketing to sales, from
product development to production, every single one of your employees represents
your brand [11, 12]. Hence the Wow should be transmitted to employees by using
internal marketing of the Wow-factors. Even if there is a connection between the
marketing Wow-factors to well-being of employees, it should be kept in mind that
internal marketing is an investment for a long-term strategy and for creating a genuine
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and deep connection with employees [11]. The employees play a key role in building
relationships between all the stakeholders of the company [13].

3.2 Back to Basics

Some of the best brands are usually most simple. Average consumer expose to a great
amount of hustle that they won’t need that much. They need something that has that
kind a familiar feeling, something they can count for. Companies should remember that
they can’t offer everything for everyone. This is the point where to start to create the
company brand [11]. Branding is about creating attractive and positive images that
sells, i.e. influencing consumers [14]. Everything starts from recognizing and learning
more from what the company do and why. When developing the companies’
Wow-factors onwards, it is good to keep clear in mind, what makes the company
unique and how the Wow-factors are reflecting the company’s vision and mission.
Answers to those questions should be “pure” and in line with the reputation and values
that the company has created. It also should kept in mind that the purpose of brand is
not to represent the company statically. The value of a brand reflects involvement or
ownership in a service or product by the owner [15]. Brand is a coherent way to remind
the customers about values that are important to company.

Customers who love the brand are more willing to talk good about company, these
customers are more loyal and they resist better negative information about company.
Topics mentioned above makes brand lovers a critical target for companies [16].
Ensuring good balance between the costs asked and product offered the companies
could avoid negative customer experience. Company should consider costs, not only
from financial point of view, but also from psychological and social view [17].

3.3 You Are Your Own Brand

It is important to remember that when customers decide to buy from your company,
they decide to buy from you. Now, when the technological, social, economic and
political environments are changing faster than ever, the remembering the provider
comes even more important [3]. Now a days, customers probably don’t have any high
expects that the company which products or services they are using, will still do
business after. let’s say, ten years. Customers will not seek long time relationships to
companies they seek long time relationship with character. Brand is something what
comes to minds of the customers, when they hear the name of the product or the
company [11].

There is a difference between retail and service brands. While retail brand offers
both, products and service extent, the service brand sells intangibles [18, 19]. Still, the
brand is not a straight way to provide profit, but it is an important matter to provide
intangible value for the company. Building a brand through the Wow-factors raises the
chance to reflect the reputation of you and the company for customers. It also reflects
that your customers are one of the most important asset to your company. Topics above
are those that leads to confidence among the customers. When customers have
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answered to your brand by choosing your company, they reward you by using your
services or products repeatedly, and by recommending you to others. The Wow-factors
can be linked to company’s brand. If brand is used rationally the customer experience
can be personified and the product or service can provide a point for customer where
s/he can feel to be involved i.e. to be part of the products or services entirety [20].

Where the brand represents you and your company, it is still good to remember to
direct the brand towards customers. In today’s connected society the engaged cus-
tomers are strategically positioned to extend the good knowledge from you and your
company [21]. By giving the customers more than they expected, by using the concept
of Wow, it is possible to have an influence to their feelings. One of the key for
companies is to know how to find out the customers behavior that goes past the using,
purchase and satisfaction with the product or service [21]. Customers that have a strong
relationship for you and your company’s brand will defend and counter-argue the
upcoming negative information towards your brand, and maintain positive attitudes and
intentions to buy and use your products or services [22]. The positive brand rela-
tionship of the customers is important to maintain, especially with the Wow-factors and
the concept of Wow. Negative information about your or your company’s brand can be
seriously harmful to company’s brand by changing customers’ emotions and attitudes
against your products or services [22, 23].

The Wow-effect caused by Wow-factors can be linked to a something positively
unexpected emotional based feeling [4]. There are three components that form the
emotion, a physiological response, subjective experience and expressive or behavioral
response [24]. Brakus et al. approached brand experience by dividing it to four different
dimension; sensory (as in multisensory), emotional (passion), intellectual (cognitive)
and physical (action) [25]. Therefore, brand’s connection to the Wow-effects and to the
concept of Wow is obvious.

4 Case Study

Six companies, from different kind of business fields, participated to case study.
Organizations were event organizing company, machine technology company, regional
research and development organization, working premises provider (real estate), lan-
guage technology company and regional museum center. The case study completed as
an interview based personal questioning by using inquiry form. The interviews were
done for 1-4 different person in the company, depending the company’s size. Inter-
views were done with two interviewer. Persons from every company was selected to
the interview so that top management, production, sales and marketing, and regionals
viewpoints were covered. Timeframe for the interviews was 45—60 min per interview
per person. The purpose was that the person answering to questions, don’t have too
much time to think the answers but answers to the questions intuitively using those
what first comes in to mind. In the interview situation interviewers highlighted to the
answerers that there isn’t any wrong answers and that the purpose of the questions is
not to try to find any flaws, but to find those genuine good things from the company’s
point of view.



102 M. Penttinen et al.

During the interviews, the important matters considering company’s Wow-factor,
were picked up and wrote-down for the later analysis, done on the base of the inquiry
form. Company specific form was combined from individual answerers’ results for
each company.

4.1 Inquiry Form, Analyzing the Answers and Benefits
for the Companies

The inquiry form consisted five different questions: (1) What is Wow in general
operation of the company, (2) What is Wow in business/earning method of the com-
pany, (3) What is Wow in the technology/systems/methods that the company is using,
(4) What is Wow considering the company’s customers, and (5) What is Wow con-
sidering the regional effectivity of the company.

Analysis of the answers were made by combining each of the company’s persons
answers together. Then company specific answers were categorized with numbers from
one to four, how well those were aligned to the theory of Wow. If the huge differences
emerged between the different answerers in views of the Wow-factors, compared to the
result what the company should be doing, the conclusion was that entirety of com-
pany’s mission, vision and the Wow factors was not clear. Resolving these differences
in the views of the Wow-factors and unifying the views for personnel, the company has
a better chance to improve further its operations. In addition, the interview clarified to
the answerers the viewpoints of the company and what the company should really be
doing and why. This had an impact also possibilities to find new opportunities and
innovations.

4.2 Interviews

With the inquiry form and the different answers around the Wow topics found in the
interviews the company based Wows were able to create. Because the Wow touches
people’s feelings, it was important in the interviews, that the answerers could tell their
own feelings regarding what are those great, unique and positive things what company
is doing. During the interviews, it was every time the same situation, in the beginning
of the interview the answerers were a little bit introverted. This is understandable
because the question was related to their own feelings. After the answerers noticed that
interviewers were actually asking those great unique and positive things from them,
answerers kind of changed to extroverted stance and started to feel enthusiasm for the
Wow concept. Some of the answerers even forgot the elapse of time and were surprised
after the time for the interview was up. Created company based Wow analysis was sent
to companies afterwards.
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5 Discussion

The discussion around the Wow concept is complex and multilayered. In branding,
sales, marketing, and even in production the staging and organizing the Wow concept
and attributes affecting to it, can be thought as a new research area. Overrunning the
individual expectations of the company’s customers seems to be relevant to the
experienced satisfaction [26]. This makes the Wow concept probably one of the most
important correlates for many research-oriented aspects of branding, marketing and
sales. The proportional dissemination of the customer experiences through the ways of
social networks is becoming more challenging. [27] Many of the newest marketing,
service and branding issues and terms e.g. [28] the “customer journey” [29] “words of
mouth”, or even the “customer satisfaction” can be examined as effects. This way these
topics can be connected to Wow concept. Understanding the positive and unique nature
of the Wow concept, and its enormous potential to branding, marketing and selling
seems to be remarkable. Due to the immaterial side of products and services, the
Wow-effects and the Wow-factors could be one of the most important, if not the only
differentiation criteria when influencing or even creating the unique selling proposition
to customers. Companies’ knowledge of their positions in relation to markets, sup-
pliers, competitors, gives them a chance to be proactive [30]. The Wow concept allows
utilization of many powerful and modern concepts, and it provides forceful and holistic
insights into business and to its development. In future, the level of information
intensiveness is only raising and the partner network in business and managing the
networks becomes more challenging [31]. With the Wow concept, it is possible to
touch the humans’ intrinsic motivation, because the Wow touches human factors and
feelings. Since every company have its unique Wow factors, and companies’ internal
and external processes and customer relationships consist humans, and every human
has own personal features and feelings, linked to the Wow, the importance for taking
the Wow into account to all levels and operations, is obvious. To understand and reach
the full potential of the Wow concept, it needs to be approached with open-minded and
positive attitude.

5.1 Future Research Issues

The results of this research and case study gave insight for how to find the unique
Wow-factor from company and how important the customers’ feelings are in the future.
The very promising connections between the Wow concept and business, management
and human aspects still have to be researched more deeply. In addition, one of the
future research topics should be how can the Wow be connected to the profitability of
the company, how remarkable the impact of Wow-factors and Wow-effects are to the
companies’ profitability, and can the Wow-factors be negative in some cases i.e. are
there also anti-Wow?

Acknowledgments. The research and article is results of project called “Fast Wow-effects
boosting SME business” which is partly funded by Tekes—the Finnish Funding Agency for
Innovation.
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Abstract. Conventional wisdom states that relationships matter, thus inter-
locking directorships among corporations has spawned a vast amount of studies.
Built on our previous research that discovered director interlocks are correlated
with Fortune 500 ranking, this paper further explores the relationship of director
interlocks and corporate revenue performance. Controlling for standard firm
financial performance measures of GPM, S&P returns and number of employ-
ees, we look at various social network metrics from director interlocks,
including degree, betweeness and closeness from the Fortune 500 network from
1996-2007. Here we employ a fixed effects, panel OLS model to analyze both if
and how director relationships impact firm revenues. Our results indicate that
director relationships are as important as traditional corporate measures and can
almost double the explanatory power of Fortune 500 corporations’ revenue
performance.

Keywords: Network analysis « Fortune 500 - Board membership - Director
interlocks - Corporate performance * Revenue performance

1 Introduction

“Business is not just doing deals; business is having great products, doing great
engineering, and providing tremendous service to customers. Finally, business is a
cobweb of human relationships.” — H. Ross Perot

Although casual colleague conversation and conventional business wisdom states
that director relationships matter, exactly how do they matter is a scientific endeavor.
Board memberships are critical to large cap success, providing corporate governance
and oversight as well as access to sectoral knowledge, management expertise and
capital. Boards of directors also assist firms to operate efficiently and deal with
changing market conditions. As past research has asked, is it revenues or relationships;
what you know or who you know that matters?

Interlocking directorships among firms has spawned a vast amount of both theory
and research. These range from firm operation, to the effectiveness of corporate gov-
ernance and oversight, as well as how and why one individual sits on another com-
pany’s board. Directors can help shape corporate organizational behavior as well as
impact fiscal outcomes and market performance. Several scholars highlight the
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importance of directors in the roles of creating strategic alliances [1, 2], supply chain
management [3, 4], access to capital resources [5—7], and performing independent
oversight functions to protect shareholder interests [§—11].

Network analysis measures relationships and ties with other actors within a network
by focusing on how the structure of ties affects individuals and their relationships. Here
it quantifies flows between people, groups, organizations or other information/
knowledge processing entities. Network analysis connotes complex sets of relationship
between members of social systems at all scales, from interpersonal to international.
Compared to traditional statistical analysis, unit attributes are not the main focal point.
It is the intertwining of relationships with other units within a network that tells an
additional compelling story. The structure of a social network determines an individ-
ual’s position and status within the network. Subsequently one can derive contextual
information such as individual power, relative power, social status, strength of rela-
tionships and their influence on individual units in question. Thus network analysis is a
seemingly natural methodological companion to understanding director interlocks and
subsequent firm performance.

In this paper we focus on how firm level financial indicators, board compositions
and connectivity impacts revenues directly. As traditional financial indicators are key
corporate performance indicators, we seek to understand the additional impact that
Fortune 500 interlocks provide from a network analysis perspective. We econometri-
cally benchmark key business drivers such as number of employees, GPM, and S&P
returns that influence revenue performance, and then employ several network analysis
metrics of centrality to show how interlocking directorships impact revenues over time.
We then subsequently employ a fixed effects, panel OLS regression technique to
estimate the various impacts of business and Fortune 500 network metrics on firm
revenues.

2 Past Work on Directorship Linkages

A wealth of studies on director interlocks exists across management, organizational
behavior, economics and sociology since the 1970s. Most of the literature falls into
explaining why interlocks form or their impact on corporate behavior and outcomes.
Boards are seen as an instrument for a firm to deal with its environment [12], as
corporate governance bodies that provide access to information or capital resources.
Directors possess expert knowledge and build up both formal and informal connections
between firms. Despite different rationales and effects for interlocking directorates, most
research agrees indicating that interlocks are associated with diverse corporate behavior.

Some director interlock research starts from the premise that access to resources
simulates interlock formation. Here the focus is on both positive and negative factors of
collusion, co-option, legitimacy and cohesion for interlock formation. Among others,
both Mills [13] and Davis, Yoo and Baker [9] focus on the sociology of corporate
actors and point out social cohesion among ‘power elites’ as a key factor in board
formation. Continuing with the positive impact that director interlocks could potentially
have, Palmer [14] suggests that diversified boards are more likely than others to
facilitate formal coordination, such as profitable strategic alliances or joint ventures.
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Hillman and Dalziel [11] view interlocking corporate directorates as a gateway to
accessing more and higher quality of information that flows through entire Fortune 500
network. Both of these studies help support the relationship between director interlocks
and better firm level outcomes, viewed through increased information quality, reduced
uncertainty and ultimately profitability.

Useem [15] as well as Mintz and Schwartz [16] first employed quantitative
approaches based on networks of overlapping directorships to explore the decision
making power of such networks. Tracing the development of corporate networks,
Mizruchi [17] provides an overview of interlocks research, focusing on director
memberships from monitoring, legitimacy and career advancement perspectives. He
also finds that US interlock networks consistently connected in under five steps, less
than the conventional ‘six degrees of separation’ notion. Additionally, there is evidence
of director interlocks as causal mechanisms for corporate control, M&A and investment
activity or poison pill tactics.

One key question that remains is both if and how relationships, interlocks and
directorships can actually translate into revenue performance. Thus profitability of
interlocks is another large area, although there is little consensus on the results [1, 18,
19]. Past work by Baysinger and Butler [19] find a positive effect of interlocks on
profitability. Richardson [20] finds the opposite showing that unprofitable firms are
more likely to form interlocks. In a sample of 452 large U.S. industrial corporations
between 1984 and 1991, Yermack [21] finds that small boards with less connectivity
and interlocks are more effective. As a larger board implies the existence of greater
opportunity for a firm but albeit at a significant cost that does outweigh the benefit.
Below we provide a brief introduction to understanding board memberships in different
relational contexts with network analysis measure that can help explain revenue per-
formance before we empirically test the results of director interlocks on revenue
performance.

3 Network Metrics and Hypotheses

To fully understand revenue performance, we argue it is necessary to explore indi-
vidual firm attributes, such as S&P returns or GPM, combined within the structure of
director interlocks. The structure of the social network determines an individual’s
position and status within a network. Centrality measurements in network analysis
quantify graph theoretic notions about actor’s prominence within a complete network
by summarizing the structural relations among all units. Here we employ three par-
ticular measures, defined by degree, betweeness and closeness metrics. In our study,
nodes are Fortune 500 companies while the links show the strength of director inter-
locks due to sharing of the same board member(s). As traditional financial indicators
are obvious key corporate performance measures for the Fortune 500, we seek to
understand the additional impact of interlocks from a network perspective. The power
of the network paradigm is that resulting control over outcomes is relational. Firms are
connected to each other according to different types of dependency such as trade,
information, conflict, exchange, etc. Thus, we posit both if and how these relationships
can matter.
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Hypothesis 1: Director interlocks as measured by various SNA metrics can impact
corporate revenues.

Degree centrality measures the number of ties to other actors in the network. In our
context, degree counts both the number as well as strength of interlocks via board
memberships between companies. If company A has five directors but those directors
do not sit on any other Fortune 500 boards, that company would have a degree value of
zero. This would indicate isolation in the Fortune 500 network. If company A has five
directors and four of them sit on other fortune 500 boards, then Company A would
have a degree value of four if those other directors did not sit on any other additional
Fortune 500 boards.

Companies with directors that have more connectivity to other Fortune 500 com-
panies (high degree) should possess more firm specific options and opportunities, while
being less dependent on other companies for access, which might lead to better revenue
performance.

Hypothesis 2: The number of director interlocks (measured by degree) leads to better
revenue performance.

Increasing degree should have a positive impact on revenues due to better firm
specific information and knowledge acquisition relative to other competitors.

Our second network measure is betweeness centrality, which intuitively captures
the extent in which a firm is in between other firms via director interlocks. Betweeness
is measured by the number of shortest paths from all firms to all others that pass
through a firm via interlocks. Companies with high betweeness values might possess
better information, resources or access due to their connectivity amongst other firms.
More exchange and bargaining power can lead to a broker type role.

Hypothesis 3: Firms that are in between others (measured by betweeness) should have
better revenue performance due to being a broker or hub in the Fortune 500 network.
Our third network measure is closeness centrality. This measures the extent to
which a firm is near other firms in the network via director memberships. The logic
here is that firms that are able to reach others via shorter director interlocking paths
should have better access to resources and knowledge than firms that do not. Closeness
measures the extent to which a company is near other firms in a network, meaning how
fast a company can interact with others via its interlocks. Firms with higher closeness
scores should have faster rapid access to others within the Fortune 500, possibly
impacting revenue opportunities and performance. We also suspect that changes in
closeness could also have an impact on revenue performance, as becoming more
central in the Fortune 500 network could possible improve revenue performance.

Hypothesis 4a: Firms that are closer to others in the Fortune 500 (measured by
closeness) should have better revenue performance due to quicker directorate access to
other firms.

Hypothesis 4b: Firms that improve their central location in the Fortune 500 (measured
by differenced closeness) should have better revenue performance.
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4 Research Design

We collected Fortune 500 company level business data from 1996 to 2007. These are
U.S. incorporated companies including private companies and cooperatives that file
10-Ks, as well as mutual insurance companies that file with state regulators. The data
spans nine business sectors: agriculture, mining, construction, transportation & utilities,
wholesale, retail, finance and finally services. Since companies can enter or leave the
list, our final sample includes 758 firms over 12 years, for a total N = 5648 observa-
tions due to missing data. Financial variables are included in order to benchmark
corporate performance- revenues, employees, Pretax GPM, and S&P Return- from
various sources, including Mergent Online, Hoover’s and Wharton Research Data
Services.

To capture director interlocks, we first obtained the director names for each company.
We then coded a 500 x 500 adjacency matrix for 12 years that looked at how many
common directors sat on other firm’s boards. For example, firm A and firm B do not share
any director interlocks, so the value in the adjacency matrix is zero. However, for firm C
and firm D, since they share 4 common directors, we coded a value of 4 for the adjacency
matrix. Director interlocks indicate not only the presence, but also the strength of ties
across companies if multiple members of one company sit on the board(s) of others. We
then calculate our four social network metrics of degree, betweeness, closeness and
differenced closeness. Our sample decreases to n = 2386 due to companies that are
isolated with no direct connections to others in the Fortune 500 would not generate any
useful network metrics.

For example, degree shows that on average, companies have seven board members
ties to other Fortune 500 members. The maximum degree value is 38 for Chase
Manhattan in 1998, which of course is larger than the size the board, as this indicates
that directors can sit on multiple boards and those who do bring multiple connections to
a company. On average, companies in the Fortune 500 are close to 133 director paths.
For example, Sara Lee has the maximum closeness 183 in 1996, but in 2007 the
maximum value is 3 M with the score 168.

We employ a fixed effects OLS estimation approach as our data is for Fortune 500
companies over 12 years. The fixed effects approach allows us to capture company
variations over time. We perform three econometric models, first benchmarking our
business variables on revenue performance, then regressing our network metrics on
revenues and finally looking at the combined effects, comparing and contrasting the
explained variance and coefficients.

5 Data and Results

We use company-year as unit of analysis, as it is the most granular data suitable for this
type of approach. Table 1 shows the summary of descriptive statistics for our depen-
dent variable and independent variables, including key business drivers and social
network variables for the Fortune 500 from 1996 to 2007. There are more than 5600
observations in the dataset, although with missing data and normalization transfor-
mations our final N will drop significantly.
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Table 1. Descriptive statistics

Variable Obs | Mean | S. Dev. | Min Max
Revenue 5,647 (2.220| 0.867 |—1.171|5.861
Employees |5,207 |/ 3.312| 1.110 | —2.040|7.650

GPM 4,647 8.510 | 12.687 | —146.1|99.93
Return 5,662 0.000 | 0.001 |—0.001 | 0.001
Degree 5,662 6.728 | 5.553 |0 38

Betweenness | 4,432 | 1.201 | 1.327 | —4.605 | 4.048
Closeness 4,779 13.385 | 0.822 | —4.566 | 11.597
d.Closeness |2,647 | 1.508 | 1.205 | —5.990 | 10.059

Besides network level attributes that we will discuss below, some node level
attributes show a significant decline in levels over the course of our sample period. For
example, degree, which measures the number of direct connections, has an average
decrease of more than 30%. Boeing lost almost half of its direct connections within 4
years and both Ford Motor and Verizon Communication also shared a similar expe-
rience. It took Procter & Gamble 9 years to have the same rate of drop, but they started
at a relative higher level.

Betweenness is the only network attribute that increases from 1996 to 2007. This
phenomena is also correlated with the decrease in degree connectivity. Since compa-
nies are less connected and the whole Fortune 500 network seems to becoming less
dense over time, each existing connection naturally plays a more important role. When
previously connected firms are no longer connected, the firm that has direct ties
between companies start to serve as a bridge, which increases their resulting level of
betweenness. Both 3 M and Sara Lee are two specific examples that had peak
betweenness in early 2000s when the overall density of the network is only about 75%
the level it started with. On the other hand, companies such as Chase Manhattan and
Verizon Communication that possessed high levels of betweenness in late 1990s
declined significantly due to their large number of direct ties lost in later years.

Closeness, which measures how fast a company can reach other companies in the
network, shows a different pattern. Interestingly, there is no significant change in the
level of closeness over the 12 year period of our sample.

Figure 1 shows the trend of overall network level metrics in the Fortune 500
director interlocks from 1996 to 2007. We choose to use density and clustering
coefficient, as those two network metrics help indicate the overall pattern of connec-
tivity. Density is the overall measure of how dense the Fortune 500 is connected via
director interlocks each year. It is calculated as the actual number of connections
divided by all possible connections. The level of density has been consistently low over
our sample period, and keeps decreasing over time, from 1.6% to 1.1%. Clustering
coefficient measures to what extent nodes in a network tend to cluster together, so it can
be seen as a good indicator of how concentrated the neighborhood is. The level of
clustering coefficient shows 30% of the connections are connected at the beginning of
the period but it decreases to less than 19% by the end of the period.
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Fig. 1. Fortune 500 interlock density and clustering coefficient trends, 1996-2007

As we found previously [22], one possible explanation for decreasing connectivity
in the Fortune 500 director interlock network could be the consequence of mergers and
acquisitions in the late 1990s. In addition, with the development of globalization, it is
also likely that those Fortune 500 firms are connecting more to international companies
not included in this partial US-centric network.

Table 2 reports our fixed effects estimation results on revenue, with variables
rescaled and transformed to correct for heteroskedasticity, nonlinearities and outliers.
Model 1 contains financial control variables only, including number of employees,
pre-tax GPM and S&P market returns on increasing or decreasing annual revenue. All
the independent variables are significant at 99.9% confidence level.

First we can observe that size of the company has a positive impact on revenue.
Similarly, pre-tax GPM also improves revenues, though the magnitude is much
smaller. Unsurprisingly, S&P return has the largest effect among all financial variables
in the model, significantly impacting the companies’ revenue generation. The within R?
from the mean-deviated regression on the transformed data indicates 31.85% of the
variance is explained by Model 1 using financial variables only.

In Model 2, only the network variables are included to see the impact of director
interlocks on revenue alone. We focus on centrality measures including degree,
betweenness, closeness, and change of closeness. Those network variables are
appropriate indicators on measuring how well directors are positioned in the network in
terms of interacting with other firms.

First we can see that all our network variables are significant in Model 2 are highly
significant, indicating that director interlocks, as measured through social network
metrics, do impact revenue as postulated in Hypothesis 1. Interestingly, our network
variables regarding director interlocks alone explains 32.78% of the revenues, which is
slightly more powerful than traditional firm level financial variables alone. More
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Table 2. Fixed effects estimation results on fortune 500 revenue
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Revenue Model 1 Model 2 Model 3
Employee | 0.6030"" 0.5287""
(0.0150) (0.0246)
GPM 0.0035™" 0.0003
(0.0005) (0.0009)
Return —-59.6663""" —61.3964""
(7.4640) (10.6777)
Degree -0.0232""" | —0.0252""
(0.0029) | (0.0028)
Betweenness 0.0869"" 1 0.0656"""
(0.0095) | (0.0092)
Closeness 0.4732"" 10.3478""
(0.0186) | (0.0193)
d.Closeness —0.0412""" | —0.0243"™""
(0.0065) | (0.0061)
_cons 0.230"" 0.9043"" | —-0.4566"""
(0.0513) (0.0678) | (0.0917)
N 4471 2386 2010
Within R> | 0.3185 0.3278 0.5096
Between R? |0.3163 0.0111 0.3365
Overall R | 0.3801 0.0282 0.3541
F 595.3718  |226.4344 |232.3501
Standard errors in parentheses. p < 0.05, M'p < 0.01,
“p < 0.001

specifically, degree and change in closeness negatively affect revenue, while
betweenness and closeness give positive impacts. This indicates that the quantity of
connections does not necessarily increase revenue, which may be resulting from the
cost of developing relationships. However, the quality of connections helps increase
revenues, as the effectiveness of director’s reaching resources is critical to a firms
productivity and financial outcomes.

Model 3 in the last column shows our regression result with both financial variables
and social network variables. Most importantly, model fit is superior compared to the
first two models, with 50.96% of variance explained by all variables together. This
result confirms that financial variables still significant impact Fortune 500 performance
even when director interlock taken into consideration. In addition, relationship between
board members also matters, as more connections are likely to result in higher ranking.
The impact of GPM washes out, but all other variables are highly significant and all
coefficients remain the same direction and similar magnitude as each set of the vari-
ables run separately in the first two models. Size of company, measured by employee
number unsurprisingly has a large positive relationship with revenue, while S&P return
gives the largest negative impact.
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All social network measures hold their affects, confirming that even with all
financial variables taken into consideration, the impact of relationship is unique and
substantively significant. Specifically, Hypothesis 2 relating firm degree with revenue
performance is actually negative while betweeness centrality of Hypothesis 3 is con-
firmed as having a positive impact. Hypothesis 4a is supported as closeness is positive
yet Hypothesis 4b is interestingly not supported as the change in closeness is actually
negatively related to revenues. These results lead us to surmise that firms with directors
that are efficient in reaching resources are likely to be associated with higher revenue
firms, yet there is a cost for enlarging their network, which may hurt revenue
generation.

6 Conclusion

To help ascertain both if and how board memberships matter for firm revenue per-
formance, we explored the both traditional firm financial controls as well as firm
connectivity. At the network level, we find that overall Fortune 500 connectivity
declined during our 12 year sample period. The network seems to becoming more
sparse over time, with firms less efficient in terms of connectivity. On average, the
number of direct connections measured by firm degree also is decreasing over time.

At the firm level, our empirical results show that both conventional financial
variables and relational variables affect a company’s performance, and their impact is
approximately equal. More importantly, their combined influence almost doubles the
explained variation in firm revenue outcomes. Specifically as our degree and differ-
enced closeness results show, the quantity of connections does not necessarily increase
revenue, and shows the potential cost of developing such relationships. However, our
results on betweeness and closeness strongly support the positive relationship between
interlocks and firm revenues. This helps increase firm revenue performance and might
be critical for an organization’s successful development.

Director relationships can and do make a difference, yet this work is just a start to
increasing the explanatory power of contemporary directorate interlocks. Possible next
steps in this research include focusing on the interactive effects of firm fiscal perfor-
mance with network connectivity measures to tease out the marginal effects of each.
Additional work should also extend the firm level analysis here combined with both
macro-economic indicators as well as network level analysis. This could help shed light
on possible market trends, merger and acquisition activity and corporate governance
performance. Clearly our work and that of other researchers indicates the fruitful
exploration of the interplay between business performance and board memberships.
Thus to answer our initial glib question, is it what you know or who you know, it seems
both are important.
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Abstract. Along with the changing expectations of the environment, higher
education institutions are subject to modifications of management strategies.
They have shifted from simply satisfying customers to a much higher goal — to
creating value for stakeholders. Constant analysis of the changing needs of
stakeholders can provide knowledge on how to modify the offer of the uni-
versity as well as its pro-social activities. But in order to fully analyse the
environment, institutions of this kind should also examine the changing group of
their stakeholders. With the prevalence of social media and the increasing
geographical range of prospective students, the groups of stakeholders who
come from completely new environments are expanding. The degree of reaction
of universities to these demands seems worth examining. The article is about
how universities were being forced to reconsider their role in society and
redefine their relations with stakeholders. The article was based on an analysis of
the literature.

Keywords: Stakeholders - Strategy of a university -+ Management - Social
responsibility

1 Introduction

Universities, for many decades, were in fact, isolated from their socio-economic and
political environments. With vast changes in societal needs and globalization, nowa-
days, institutions of higher education have to demonstrate their relevance to society.
This action may be seen in the attempts to integrate universities with stakeholders
through involving them in participation in the life and development of the institution [1].

As the groups of university stakeholders differ from each other, the institution itself
should not only identify their stakeholders, but also recognize their respective different
needs and demands. It should be mentioned that universities, traditionally, have
focused their attention on some specific stakeholders like academic teachers, donors,
university managers, accreditation institutions, and, last but not least, students. But the
thing is that this list of stakeholders, long as it is, is not exhaustive [2, 3].

Along with the changing expectations of their environments, higher education
institutions are subject to modifications of management strategies. Limited budgetary
resources in the vast majority of countries do not allow the current model of the
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institution to last. Constant contact with the market, listening to the needs of the
environment are the basic models of market economy. The complexity of funding
sources of the university require that ongoing research and teaching activities are in
demand on the open market. At the same time growing awareness of the power of
social expectations and the universality of social media result in greatly increased and
rapid exchange of information with the public. Constant and thorough analysis of the
needs of stakeholders’ concerns should also take into account whether and to what
extent this group is homogeneous, and how much the ‘new’ stakeholders declare other
new needs. The degree of reaction of universities to these demands seems worth
examining.

2 Monitoring of Changes in the University Under
the Influence of the Environment

The stakeholder theory, after its appearance in the 1980s and its further development
during the next two decades led it to be spread among academics as well as business
practitioners. The new model of treating shareholders, employees and clients as crucial
parties for the company core activities let them become one of the most valuable
company assets [4].

This theory became highly useful for organizations with dispersed power, where
universities fit perfectly. The management of stakeholders is crucial in the educational
industry for the empowerment and influence of the leading stakeholders — students. It may
also be helpful to understand the needs of varying communities in the university’s sur-
roundings and the complexity of relations between organizations and communities [5, 6].

It is a widely known truth that institutions of higher education have to focus their
efforts on integrating the emerging trends and attempt to adapt their educational offer to
support new generations of students by persistent updating of goals and resources to
meet the changing challenges [7].

In order to make a step forward and improve their activities, universities are prone
to use the stakeholders’ analysis tool. An example from Croatia showed that this kind
of analysis allows for significant improvement in the education system. Following the
changing environment, universities should also recognize the need for improvement of
their entrepreneurial style of leadership. The presence of professional management as
well as social responsibility would be a good reaction to changes [8].

Organizations in different parts of the globe are being exposed to the notion of
social responsibility and are under pressure to adopt ‘society friendly’ practices. These
practices differ depending on national cultures and/or institutional and market realities.
Managers, as the research shows, clearly observe changes in social needs. Social
contracts are being changed due to globalization and stronger orientation on the role of
business in a society with increasing expectations [9].

The inflow of changes in the higher education industry is driven by new tech-
nologies, a complete shift in the labor market, rising costs of education and a narrowing
range of specialization of universities. With the globalization of the education market,
new players have entered the business, which shifted the competition level in this
industry from low to high [10].
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The way the deans’ leadership has had to change due to market requirements could
be presented as an example of globalization. Some of the activities had to be decreased,
mostly those less effective ones, followed by a complete modernization of the edu-
cational offer with focus on creativity and entrepreneurship [11].

A 2010 research conducted in one of the public universities from Portugal, listed in
the middle of the ranking-list of universities from this country, showed that, among
many other interesting findings, there was a spread of the stakeholder concept to areas
other than management. Another finding stated that the students were the most valuable
university stakeholders. The latter finding was already widely known by the university
managers, but not shared by surveyed staff representatives [12].

Another research done on students from eleven (out of fifteen) Portuguese state
universities showed that universities are often at fault in the level of attention paid to
students as traditional stakeholders. The results showed that for students it is funda-
mental to establish a strong relationship with the university. The university’s con-
nections with the job market are of equal importance for them [13].

Generally speaking, students should have the feeling of belonging to the university
community. The opportunities for students to engage in different activities, ranging
from work commitments, through placements, to the planning of courses, might
increase that feeling. It is important to successfully balance students’ expectations and
curriculum planning, taking into account the students’ understanding of what is good
for them [14].

In his paper K. Leja proposes strong binding to organizational culture and values as
well as to social responsibility. Those two actions will mean that the university is
becoming a flexible organization [15].

CSR reporting is useful in providing a set of information. Compared to other forms
of reporting, like financial reports, CSR is in its infancy. The existence of different
standards also limits its comparability [16]. There is a huge potential for growth and
development in the way organizations express their actions to stakeholders. It only lets
us underline the meaning of information and reporting itself for society and
stakeholders.

As Piotr Wachowiak writes, ‘identification and selection of issues which are most
significant from the stakeholders’ point of view is one of the most important tasks to be
carried out by the team preparing the report’ [17]. The report itself presents the relation
between the results of an organization in the area of social responsibility and its
strategy.

One of the main reasons why reports are prepared is to provide a wide and complete
set of information for stakeholders presenting the wide range of actions predicted by an
organization. It makes it possible to evaluate the current situation of an organization or
even a whole sector of economy [18].

To fulfil the needs of stakeholders of a particular organization is one of the most
important goals of an institution. The main problem is how to manage the stakeholders
as a whole group in a way which reconciles their divergent interests [19].

Society pays attention to organizational behaviour not only through observation or
media releases. The most useful form is reporting. From the point of view of the
organization, it is also known that social reporting is used as a corporate communi-
cation instrument [20]. Using this source for building people’s perception is a reaction
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to the flood from the electronic media and its role in communication between people
and organizations.

The results of research made by Rojek-Nowosielska have shown that organizations
usually declare a wide array of socially responsible actions in comparison to their
actual actions. What is also interesting is the discrepancy in positive answers when
asked about socially responsible actions. Entities with mixed or public only ownership
were more likely declare higher level of realisation of CSR ideas in everyday business
practice [21].

The management strategy of all organizations has shifted from satisfying cus-
tomers, as it was in recent years, to a much higher goal — to creating value for
stakeholders. What is more, educational institutions have the deep conviction that they
cannot act and fulfil their strategies alone [22]. The strong and active support of the
community and parents is highly required and the final results are positively affecting
students of a particular institution.

According to the results of an Australian research on persons responsible for
liaising with external stakeholders to their schools, universities need to operate in a
‘corporate-like manner and are interesting sites in which to consider issues of com-
munication and organisational studies’ [23].

Universities have been forced to reconsider their role in society. Building new
relations with various constitutions, stakeholders and communities was a result of this
pressure. The stakeholder perspective requires an organization to find the best way to
achieve goals and manage opportunities with full recognition of all participants
included in the process of organizational activities. That is why recognition of stake-
holder groups of a university is required. The first step would be to recognize their
expectations and then, the next one, to fulfil their goals in line with the university’s
mission [8].

The current situation in Poland seems to force the universities not only to re-orient
their strategies of development, but also to base their decision-making process on
proper relations with stakeholders. This may be helpful in more efficient use of uni-
versity resources, as every change is usually associated with additional expenses. On
the other hand, it might be possible to expect some kind of financial contribution from
one of the commercial stakeholders of the university [24].

3 Stakeholders - Primary or Secondary? New or Old?

In an ‘information age’ it is known that information is the most valuable asset. Some
studies perversely prove that standardized and commodified information cannot be an
instrument for empowering social actions due to its lack of visionary power to mobilize
social actions [25].

In a wider perspective, it means that organizations that may ignore their commu-
nities or social interests are exposed to a higher risk of losing customer support, which
may, under some circumstances, affect the organization’s reputation and performance
[26]. It is not only an obligation but also an opportunity and responsibility to work with
stakeholders to achieve goals important for a community [27].
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The estimate value of factors contributing towards the choice of one particular
institution over others is the reflection of a university’s image from student’s point of
view. According to studies by Terkla and Pagano [28], over 25 indicators are
responsible for the creation of a university’s image.

A survey among 4300 students enrolled in Australian undergraduate programs,
both domestic and international ones, showed that nowadays students are expecting
educational institutions to be more flexible and to adapt faster to their lives, rather than
students adjusting their lives for tertiary education. The failure in fulfilling students’
needs and expectations may result in dissatisfaction leading to the risk of students’
drop-out [29].

The results of a research project from Turkey showed that university programs are
overloaded with the theoretical knowledge, which occupies approximately 70% of the
curriculum space. Academics consider that proportion of practice courses, now at the
level of 30% is sufficient. This stays in clear opposition to stakeholders’ needs. Students
commonly opt for the revision of curricula in the direction of professional life [30].

The expectations of the society would lead to the change from theory-focused
programs to placing a higher responsibility on the practical use of students’ skills. The
programs should also be regularly revised due to their commitment to fulfil the needs
and expectations of the society and business. The responsiveness to the stakeholders’
voice might play a crucial role in this matter [31].

Another research was conducted among employers, students and academic mentors
to explore and help them to articulate their expectations and perceptions of other
stakeholders’ expectations. They were chosen as a representative stakeholder group of
Industry Based Learning Program at Swinburne University of Technology [32].

One of those expectations is readiness to generate work-ready graduates and meet
the professionalized workforce requirements, where work integrated learning
(WIL) might be a good example [33]. Going even further, they formulate their need for
partnership between the university and employers with a view of the student as a
customer and the dynamic nature of relationship between all the partners of the process.
It only means that the stakeholder theory needs to be enriched with partnership that
takes into account three positions - university, students and employer [34].

It is not easy to discuss whether stakeholders are old or new. Definitely, the relation
has changed within the years of cooperation. For example, both, the University of Oslo
and Telemark University College have, for many years, cooperated with external
stakeholders, ranging from local and regional governments to private businesses and
industries. What is important, that not the cooperation itself is new, but the strong and
increasing emphasis on the revenue which might be gained from such activity is a new
one [35].

In one of the recommendation by Ernst & Young, for Australian universities, it is
advised to build significantly deeper relations with industry in the coming decade, as a
condition of survival and thriving. The scale of this cooperation will become critical as
the industry plays multiple roles: as customer and partner of higher education insti-
tutions, and, in some cases, as competitor [36].

Traditionally recognised groups of stakeholders are divided into primary and sec-
ondary stakeholders. The first group is typically comprised of shareholders, investors,
employees, suppliers, governments, and communities. The second group, called ‘not
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essential for (...) survival’ [37], are the media and special interest groups, can, under
some circumstances, cause damage to an organization. The organization and the pri-
mary stakeholders are highly dependent on one another [38]. The meaning of that
group was underlined by Webster, who expressed that customer relationships are one
of the most valuable organization’s assets [39].

The secondary stakeholders play a greater role in the development of CSR policies
[40]. Opinions formulated by representatives of that group are very influential and have
to be treated by organizations with respect. As those groups have no authority with the
organization, they can cause significant disruption to the organization [37]. To make
the situation even more blurred, secondary stakeholders have varying interests and
support multiple roles [41]. It means that they can behave differently, mostly depending
on the particular situation or certain conditions.

Interesting results were presented after research on an executive management team
from South Africa. The results showed that the most important attribute to be granted
through a stakeholder status is legitimacy. You do not have to possess power, but as long
as you possess legitimacy, you will still be considered as stakeholders. On the other
hand, when someone possesses legitimacy, the power cannot be completely lost [38].

Some authors recognize students as external stakeholders and lecturers as internal
ones. Interesting conclusions were reached after research among Indonesian university
stakeholders. Students tend to have lower satisfaction levels compared to lecturers [42].
The difference in perception was also proved in results by Kitchroen, who analysed
students as primary stakeholders and staff members as internal stakeholders, proving
that the former group has lower mean data of all service attributes. Measuring the
satisfaction levels of internal and external stakeholders helped to obtain a compre-
hensive view to measure the gap between both groups [43].

For about two decades, many universities have been making effective attempts to
build lasting relationships with their environments. Codified rules of conduct serve this
purpose, such as inviting representatives from various stakeholder groups in an advi-
sory capacity to the collective bodies of universities, or even the obligation to consult
strategic decisions with internal and external stakeholders.

The importance of the proper involvement of stakeholders in university practice is
obvious. Creating a studies curriculum always requires the diminishing of prospective
discrepancies in perception of the program among such stakeholders as interns, alumni
and companies.

4 Conclusion

Universities, as well as other organizations, are in an extreme difficulty to predict the
future shape of the market in which they operate. Despite their intellectual potential,
educational institutions are in no way privileged in their position in relation to other
entities.

Constant analysis of the changing needs of stakeholders can provide knowledge on
how to modify the offer of the university as well as its pro-social activities. But in order
to fully analyse the environment, institutions of this kind should also examine the
changing group of their stakeholders. With the prevalence of social media and the
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increasing geographical range of prospective students, the groups of stakeholders from
completely new environments with new and different expectations in relation to
institutions are expanding.

Internationalization of higher education, as well as the increased mobility of stu-
dents among all the countries of the world, is to be conducive to the expansion of
existing stakeholder groups from the immediate environment to even from another
continent or representing other nationalities.

This is confirmed by the fact that only listening to the needs of both existing and
new stakeholders can promote the harmonious development of the university. The need
of the market to predict the future is extremely difficult to satisfy. Knowledge of the
needs of stakeholders and of themselves, however, can help in the proper demarcation
of the trends of development and emerging needs of the environment. The answer of
the universities to the question of what these potential future needs may be, therefore, is
an extremely important factor in development. For both the institution and its stake-
holders. And for those who are ‘old’ and the ‘new’, as well as, primary or secondary
stakeholders of the university.
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Abstract. The banking sector of Pakistan is playing a pivotal role in the
economy of country. Over the last two decades, private banks have progressed
rapidly. It resulted into highly competitive environment in the sector that raised
the need of highly competitive human resources, especially sales personnel who
play a very important role in the development of banks. The purpose of this
research is to use The Evolute system as a tool to analyze competencies and
devising training and developing of employees. The current competency levels
and creative tension levels of the sample group were analyzed and individual
and group level pictures of their competencies was provided. In this paper,
Astroid 1.0 tool is chosen from The Evolute platform for the analysis of com-
petencies of sales personnel. This study resulted into practical framework to
enhance the competencies of sales personnel. It makes valuable contribution into
applying HRM practices that will lead banking sector to develop the compe-
tencies of their sales personnel.

Keywords: Competencies * Sales personnel - Banking sector of Pakistan -
Evolute - Astroid + Training and development - HRM - Creative tension

1 Introduction

A growing and dynamic banking sector is essential for revenue generation in any
country because growth in the banking sector and the real economy mutually boost
each other. Similarly, sales personnel are key people for any bank who deal directly
with the daily customers, brings new customer, maintains bank accounts and look after
the banking operations that result into more profitability and enhance goodwill of
banks. Therefore, this research will analyze the competencies of sales personnel of
banking sector of Pakistan by using the Evolute system.

Evolute system is web-based platform [1] that provides different tools to analyze
the competencies of different professions. In this paper, a tool Astroid 1.0 [2] is chosen,
which analyses the competencies of sales personnel, determines their creative tension
and provides with holistic view of competency levels of sample size. The aim of this
paper is not only to analyze the competencies of sales personnel but also to introduce a
new way of use of the Evolute system i.e. to categorize the sample size based on
competency levels and develop training and development programs accordingly.
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2 Theoretical Framework

Competency is one’s ability to do something successfully or efficiently. Spencer and
Spencer (1993) explained competency as a basic characteristic of an individual that is
original related to effective and superior performance in a job or situation [3]. Spencer
et al. further explained that there are five characteristics of competencies i.e. motives,
traits, self-concept, knowledge and skill [3]. Trait and motives are associated with core
personality of individuals that are very hard to change or develop, while skills and

Table 1. Competence model of astroid [2]

Competence group | Competencies

Self-knowledge Emotional awareness
Self-confidence
Self-control Self-discipline
Trustworthiness
Flexibility
Maintaining order
Innovativeness
Responsibility
Seeking information

Cognitive capability | Analytical thinking

Conceptual thinking

Language proficiency

Professional and technical knowledge

Motivating oneself | Achievement orientation
Commitment to the organization
Initiative

Optimism

Empathy Understanding others
Cultural understanding
Organizational understanding
Developing others

Service orientation

Social Skills Influence

Communication

Conflict management
Management

Leadership

Relationship building
Collaboration

Teamwork and cooperation
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knowledge belongs to surface level that can easily be established in individuals by
training and development programs [3]. The focus of this research paper is to develop
the surface knowledge and skills of sales personnel by analyzing their existing
competencies.

The Evolute system is based on the emerging Co-Evolute methodology and
brain-based metaphors which enable one to visualize in the form of different graphs and
examine the current reality and personal vision of individuals/employees and business
processes [1]. It is a platform that supports building and using co-evolutionary appli-
cations on the Internet [4, 5]. The Evolute methodology utilizes fuzzy logic [6] to
capture the abstract and vague nature of individual’s current occupational competen-
cies. The use of fuzzy sets allows for using linguistic meanings directly without con-
version to numerical scale. It facilitates approximate reasoning for analyzing and
modelling different levels of creative tension according to the occupational compe-
tencies and based on individual’s perception of their current reality and vision [1].

In this paper, a competence model “Astroid 1.0” is chosen. It is a self-evaluation
tool that determines the sales personnel’s creative tension by analyzing the gap between
their personal vision and current reality at work [1]. Astroid 1.0 determines the creative
tension of individuals by assessing their skills at three levels which are competencies,
competence groups and competence main group. The results of Astroid can be divided
into two main categories. First category focuses on overall competence and creative
tension levels of whole evaluated group, while second category provides individual
results of each participant. So companies can see that overall, in which competencies
their employees are weak and they can evaluate competencies of each individual
(Table 1).

3 Methodology

In order to assess the value or contribution of the competencies of sales personnel, a
tool Astroid 1.0 is used. The aim of the Astroid (Competencies of Sales Personnel) is to
provide a generic model for the purpose of evaluating sales competence, or in this case
the self-evaluation of sales competence. The results of this model reflect the individ-
ual’s perception (or opinion) of his or her current and targeted sales competence. The
difference between the current and targeted innovation competence creates creative
tension, a force to draw the two together [7]. In this research the competence model was
tested with a group of sales personnel from banking sector of Pakistan (20 respondents)
who are directly dealing with daily customers, chosen because of their availability to
the researcher. A total of 120 pre-formulated statements were there to evaluate these
competences under the Astroid tool. When taking the self-evaluation, every respondent
had the choice of “only I can see my results” to ensure individual privacy. Typically,
the group level results are the ones that are most interesting for the organization,
because from those results it is easy to get a holistic picture of the organization.
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However, in this paper, the main analysis focuses on the individual results. The
individuals responded to the statements by giving the current and targeted level of the
issue addressed. Four statements evaluated each competence. Next section of this paper
will present the group level and individual level results.

4 Results

The results of this research are presented in two main categories, which are (i) group
level results and (ii) individual level results.

4.1 Group Level Results

The group level results are presented in the graphical form in Figs. 1 and 2. Histogram
in Fig. 1 presents the current and target level of competencies on the scale of 1.0 while
1.0 is the ideal value for each competency. Blue bar is representing current value of
competencies of overall sample size while red bar shows their target level for each
competency. This histogram is sorted in the way that, high values for current and target
competencies are presented in the top of the chart while lowest value at the bottom. The
line chart in Fig. 2 is not only presenting the current and target state for each com-
petency but also presented the creative tension between both in the form of green area,
while orange line at the right side represents the maximum value of the chart.
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e e
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Cultural understanding S ———

N0 0N A AW TN e S e ——
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Conceptual thinking
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Fig. 1. Histogram: current and target competencies
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Evolute/Astroid/Astroid/Com petences/Creative tension
Initiative
Achievement orientation
Teamwork and cooperation
Influence
Organizational understanding
Seeking information
Leadership
Developing others
Conflict management
Professional and technical knowledge
Optimism
Management
Relationship building
Analytical thinking
Self-discipline
Commitment to the organization
Trustworthiness
Responsibility
Communication
Service orientation
Maintaining order
Language proficiency
Cultural understanding
Flexibility
Collaboration
Self-confidence
Innovativeness
Emotional awareness
Understanding others
Conceptual thinking

O Creative tension @ Current state @ Target state

Fig. 2. Line: creative tension of competencies

From results of both figures, we can conclude that creative tension is quite high in
the first 13 competencies. On the other hand, competencies with lower creative tension
have average level of current and target state.

4.2 Individual Level Results

Table 2 shows the detailed results of every participant against each competency. Green
tabs are showing high competency level of individuals, pink tabs are showing low level
of competencies and white tabs are representing average level score of individuals for
each competency. The detailed analysis of Table 2 shows that seven participants have
outstanding scores. They have high scores in more than 18 competencies areas with no
bad scores at all in any other competency. On the other hand, there are only two
participants with very low scores in 17 competencies with 0 and 2 good score in any
other competency. While rest of 11 participants have mixed results consists of average
score in more than 18 competencies. So according to this analysis, three main groups
can be found which will consist of high scoring, low scoring and average scoring
employees. Next section will shed detailed light on each group and propose a frame-
work for improvements.

The following section will provide training and development programs based on
the individual results presented in Table 2.
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Table 2. Individual outputs, creative tension and absolute difference
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5 Framework for Improvements

As the main purpose of this paper was not only to analyze the competencies of sales
personnel but also was to devise training and development programs accordingly. So
this section is based on the analysis of individual results.

As discussed in previous section, three groups can be organized based on individual
scores. Group 1 will consist of outstanding participants; group 2 will consists of Low
scoring participants while group 3 will contain average scoring participants. Group 3 is
further subdivided into two groups based on individual’s high and low creative tension
scores. In following, detailed programs are discussed to achieve the best competency
level for the sales personnel of banking sector (Table 3).

Table 3. Competencies based groups.

High Competencies, Low Creative Low Competencies, High Creative
Tension tension

Group 1 Group 2

Average Competencies, High Average Comepetncies, Low Creative
Creative Tension Tension

Group 3A Group 3B

5.1 Group 1 (High Competencies: Low Creative Tension)

As per individual results, there are seven participants i.e. participant number 5, 6, 8, 11,
12, 13 and 14, who are best in more than 18 competencies and have no low scores at all
in any other competency. Therefore, a group can be created for the advanced level
training and development program. Moving towards detailed results of these out-
standing participants, these all participants have seven common high scoring compe-
tencies and there are 11 competencies where only one participant has average score
while all others have above than average scores. So based on these facts, the training
and development of this group should focus on self-confidence, self-discipline,
maintaining orders, flexibility, innovativeness, analytical thinking, language profi-
ciency, organizational commitment, understanding others, cultural understanding,
communication and leadership competencies.
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On the other hand, if we analyze the creative tension of this group at individual
level, apparently they have low creative tension that shows that they are satisfied with
their current level of competencies and skills. It can be further analyzed in two ways:
firstly, they are very confident and satisfied with their current role and performance at
work, due to which their creative tension is very low. Secondly, they are not planning
for their future roles for any higher position in the organization, which can be more
challenging than their current roles.

On the bases of these results, it can be concluded that these employees are good at
what they are doing already and possess those key competencies to perform their job.
Therefore, it is recommended that organization should organize a detailed performance
management program for this group to groom their competencies. ‘“Performance
management is the continuous process of identifying, measuring and developing the
performance of individuals and teams and aligning their performance with the orga-
nizational goals” [8]. By implementing the concept of performance management for
this group, will not only develop and groom their competencies but also it will put their
efforts in the right direction according to the overall organizational goals. This program
will include following steps [9, 11, 12]:

(a) Direction Sharing: In the start, a workshop will be organized to better introduce the
organizational higher-level goals, which will be translated into small department or
team level goals. This will help employees in better understanding that, what
organization expects from them [13].

(b) Goal alignment: Manager or group in charge will make sure that employee’s goals
are meeting with the goals of its department and they are progressing in the right
direction [13].

(c¢) Ongoing performance monitoring: Usually it is computer based systems that
measures progress of employee and make reports regarding to it toward meeting
his performance goals. These reports also can be made by the manager who is
monitoring and mentoring these employees directly [14].

(d) Ongoing feedback: Manager or group in-charge will analyze the performance of
employees based on the performance reports and provide them with feedback to
ensure that they keep working in the right direction [12].

(e) Coaching: Based on the feedbacks, training will be provided to the employees to
develop their competencies in their weak areas.

(f) Rewards and recognitions: To keep the employees on the right track, rewards and
recognitions programs can be introduced. This will keep them motivated in not
only attaining their own goals but also organization goals [15].

5.2 Group 2 (Low Competencies: High Creative Tension)

This group is consist of only two participants, who have low scores. Their scores are
very low in 17 competencies while have average scores in remaining 13 competencies.
However, if we analyze their creative tension scores, they possess high creative tension
on average. Participant # 7 possesses high creative tension for 11 competencies in
which he scored low which shows his positive approach towards learning these
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competencies. Similarly, participant # 10 has high creative tension for 10 competencies
in which he rated himself low. Therefore, these results shows that both of these par-
ticipants are willing to learn to improve their competencies to perform well in their
roles.

Therefore, the 1% step for their competencies improvement program will be that,
these employees will be asked to write daily diaries which will include their daily
activities on the job [9]. Sales manager will be observing their behaviors towards
different tasks like dealing with customers, maintaining existing customers, opening
new accounts, their interaction with other colleagues, problem solving skills etc. This
will help the managers to understand the reasons behind those weak competencies of
these employees. On the bases of results from daily dairy and manager observations, a
special basic training and development program of one month can be organized to train
them. This program will include intensive lectures on how to attain these competencies
following with real work scenarios [10].

After the completion of training program, these participants will enter into second
stage of improvement program that is on the job training method [16]. In this step,
these employees will be asked to apply their learning by actually doing it under the
observation of senior sales personnel or managers. Job rotation method can also be
used in this stage to learn different kind of competencies. Regularly feedback from the
mentors can play important role in developing competencies at this stage. In result, by
following this framework, employees with very low competency level can improve
their selves.

5.3 Group 3 (Average Competencies)

Group 3 is consisting of average employees (participant # 1, 2, 3, 4, 9, 15, 16, 17, 18,
19 & 20) who have mixed scores. In some competencies, they have high scores and in
some they have low scores but mostly they rated their competencies as average.
According to Spencer, average sales personnel lacks in achievement orientation more
than they lack in influence competency [3]. If we look at the individual results table, we
can clearly identify that group 3 personnel have average scores in both of these
competencies. Therefore, methodology for their improvement must focus on these two
competencies especially on the achievement orientation. On the other hand, analyzing
the creative tension difference (Target - current), results can be drawn that some of
these average employees have high creative tension and some have low. So based on
creative tension results, this group can be sub divided into further two groups i.e.
Group 3A and Group 3B.

5.4 Group 3A (Average Competencies: High Creative Tension)

This group is consisting of participants who rated their competencies as average while
they have high creative tension. It shows that these employees are willing to enhance their
competencies for their better future in the organization. On-the-job training methods will
best suit such employees to attain high level competencies [16]. These employees are
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willing to learn, so by providing on the job training by assigning mentors will be the best
way to develop their competencies [17]. During this process, they will not only observe
and imitate their mentors in the real work environment but also they will be provided by
regular feedback regarding their different approaches in different kind of situations. Apart
from on the job training, special weekly workshops can be organized in order to enhance
their existing competencies [9].

5.5 Group 3B (Average Competencies: Low Creative Tension)

This group is consisting of employees who have rated their competencies as average
but have very low creative tension. It shows that they feel ok at their current positions
and capable of doing their job right. However, the problem is they have low or zero
motivation to enhance their abilities for future roles. So in order to generate their
interest and motivation in their current role, a special 2 weeks training and development
program can be organized. This program will address on career development aspect to
generate interest regarding their job and organization in these employees [18]. It will
not only focus on how to enhance their average competencies but it will also realize the
employees that, what kind of opportunities are awaiting for them in the long run. In
addition, it will not only motivate them to perform well in their current role but also
generate a sense of achievement. After the successful completion of this program, these
employees can also follow group 3A on the job training program.

6 Conclusion

The analysis of this paper has concluded that the Evolute system can be very useful tool
in not only determining the existing competencies and creative tension of sales per-
sonnel but also it can help in clustering the employees into different groups based on
their self-evaluation. It will help banking organizations in developing different training
and development programs according to needs of each group. This paper has presented
sales personnel of banking sector of Pakistan as an example that how the Evolute
system helps in determining the competencies and devising the training and develop-
ment programs to enhance their competencies. This study is first step towards
enhancing the competencies of sales personnel in banking sector of Pakistan by using
Evolute systems. Although for more reliability of Evolute systems, a longitudinal and
action research is required. Future researches can focus on action research to determine
the actual practicality and effectiveness of this system. In addition, the sample size for
the analysis of sales personnel is small in this study, so future researches can include
large number of participants for more reliable results, especially for the analysis of
holistic view of competencies in particular organization.
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Abstract. The paper presents the results of ranking of the significance of
quality of life determinants by University students that are starting professional
activities. Research methodology: literature review; elaboration of an AHP
decision-making model; two-stage expert selection; significance rankings by
experts and a graphical and descriptive presentation of obtained results.
Research sample: 14 experts out of almost 200 University students. Research
outcome: a decision-making model that aims at maximizing the life satisfaction
of future employees as a function of their individual assessments of significance
of particular determinants of quality of life. Research implications: a more
accurate adaptation to trends on the labor market and creation of new business
models. Research limitation: narrowing the group of experts to University stu-
dents. Value added of the research: better-motivated employees with a satis-
factory level of work-life balance will contribute to an increase of societal
satisfaction level.

Keywords: Analytic hierarchy process * Determinants of quality of life -
Work-Life balance - Human resources + Decision-Making

1 Introduction

The objective of this paper is to open the field for applying the method of Analytic
Hierarchy Process (AHP) for modelling socio-economic phenomena — from more
accurate adaptation of business decisions to economic trends, through providing
better-motivated employees, towards creating new business models. Recent research
shows that the modelling of early career decision-making processes of future employees,
which encompasses their work-life balance preferences, can enhance their choice of
most appropriate professional development strategy. This paper focuses on rankings of
significance of quality of life determinants obtained in a research task targeted at
University students that are on the verge of starting their professional activities.

The main research method is the Analytic Hierarchy Process (AHP), but the
methodology encompasses also a literature review and conceptual, methodological,
exploratory and explanatory research.
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The sections of the article will contain a brief review of recent scientific literature
on the matter (Sect. 2), an introduction to research methodology and sample (Sect. 3), a
presentation and discussion of obtained results (Sect. 4) and a conclusion (Sect. 5).

2 Literature Review

2.1 Quality of Life Studies and Work-Life Balance

Quality of life (QoL) and wellbeing studies appeared in the science of Economics
rather early, beginning with Smith [1], who mentioned such QoL determinants as
health, wealth and conscience. Learmonth et al. [2] describe QoL as a global psy-
chological construct that takes into account the weighting or importance individuals
place on particular areas of life (after [3, 4]). Lau et al. [5] state that QoL is how well
people are able to perform daily activities and how they feel about their lives in
physical, social, and psychological functioning (based on [6]).

Work-life balance is a part of QoL studies that refers to work-to-leisure time ratio.
Balance here means such a configuration of time use that maximizes positive emotional
and developmental outcomes. It depends on an array of normative, situational,
demographic, and psychological factors, which defy ‘linear’ interpretation and com-
plicate traditional statistical analyses [7]. Nevertheless, this ratio is crucial for QoL
perception by the individuals, as stated by Hansen [8].

QoL research in Economics has gained momentum in past decades with works of such
researchers as Maslow [9], Graafland and Compen [10] (life satisfaction), Abel-Smith
and Townsend [11] (distribution of welfare), Atkinson [12, 13] (social inequality),
Sen [14-18] (welfare, wellbeing and socio-economic capabilities), Schuessler and Fisher
[19] (QoL theory), Layard [20] (happiness), Stiglitz, Sen and Fitoussi [21]
(socio-economic development), Alkire and Foster [22] and Ulman and Soltés [23],
(poverty measurement), Serban-Oprescu [24] and Simkins and Peterson [25] (QoL sus-
tainability), Chang, Travaglione, and O’Neill [26] (gender studies), Tang and Hornung
[27], Adame, Caplliure and Miquel [28], Ren and Caudle [29], Russo, Shteigman and
Carmeli [30], Zheng et al. [31], Gawlik and Jacobsen [32] (work-life balance), Zur [33],
Neumark and Muz [34] (entrepreneurship and social inequality) Somarriba Arechavala,
Zarzosa Espina and Pena Trapero [35] (QoL measurement) and others.

2.2 Multicriteria Decision-Making

Multicriteria decision-making (MCDM) is one of the branches of the decision-making
theory. The main purpose of MCDM is to support decision-makers (DMs) in facing
multi-criteria problems [36]. The theoretical framework on aiding MCDM processes
has been presented in [37].

Rezaei [38] states that MCDM problems are generally divided into two classes,
with respect to the solution space of the problem: continuous and discrete. To handle
continuous problems, multiobjective decision-making (MODM) methods are used.
Discrete problems are being solved using multi-attribute decision-making (MADM)
methods, although in scientific literature they are commonly referred to as MCDM.
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Ivlev, Vacek and Kneppo [39] point at such features of MCDM as complexity of
decision-making criteria, high degree of DM’s responsibility and uncertainty at every
stage of decision-making process. The last one is due to often interfering aims of
involved or affected parties, their various policies, different economic, social, technical
and organizational environment and consequences of taken decisions. This internal and
external uncertainty becomes the crucial determinant of MCDM [40] and results in low
predictability of final effects of the decision-making.

Teixeira de Almeida et al. [41] observe that the crucial issue in using MCDM
models is the evaluation of weights of criteria (or attributes) in the aggregation pro-
cedure. Ben Amor, Jabeur and Martel [42] support them by stating that conciliating the
results of the pair comparisons according to the criteria could be difficult due to the
heterogeneity of the measurement scales and the natures of the evaluations. Another
problem appears when the differences between the alternatives are inherently close
together or when the number of alternatives increases [43]. Cabello et al. [44] observe
that from a strictly mathematical point of view, all efficient solutions of a MCDM
problem are equally optimal. Therefore, the preferences of the DM are crucial to
determine which decision alternative is the most preferred solution. This feature gains
more importance in multiobjective optimization tasks of MCDM problems.

Taking into account all of the above, the choice of an appropriate MCDM method is
of crucial importance in order to assure the highest possible effect of decision-making.
Varmazyar, Dehghanbaghi and Afkhami [45] propose to apply a combination of various
MCDM methods as a way to enhance the precision of the final decision. In such cases,
the most common aggregation procedure is a simple averaging function, although
Pomerol and Barba-Romero [43] suggest employing Borda and Copeland rules.
Whereas Borda selects highest valued alternatives, Copeland ranks them as the result of
the number of pairwise victories minus the number of pairwise defeats between the
alternatives [45]. Nevertheless, a strict application of the Consistency Check within
AHP method seems to provide an acceptable quality of final decision as well. Various
methods of enhancing MDCM have been discussed in [36, 46]. Section 3 below will
focus on the choice of applied research methodology and its justification.

3 Materials and Methods

The widely understood research target group are young people (mainly European), who
are on the verge of choosing their future paths of professional career and who recognize
the relevance of work-life balance for this process.

Due to the specificity of qualitative-quantitative analysis, the presented research
consists of five stages: (1) literature review (above); (2) conceptual research (elaboration
of an AHP decision-making model); (3) methodological research (two-stage expert
selection); (4) exploratory research (significance rankings by experts); (5) explanatory
research (graphical and descriptive presentation of obtained results).

Ad (2) Applied research methodology bases on the Analytic Hierarchy Process
(AHP). Itis a method for multicriteria decision-making developed by Saaty [47]. AHP can
be considered for complex hierarchical decision problems, when the optimal solution has
to be chosen from a set of alternatives on a subjective basis [48]. The method consists of
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Fig. 1. AHP-based decision-making model for early career decision-making of Youth.

three levels: (i) main goal of the decision-making process; (ii) decision criteria,
sub-criteria and their indicators; decision alternatives, that lead to the optimal solution
[49]. Although research in Economics is mostly based on quantitative data, the description
of socio-economic reality should also encompass qualitative factors. Quantitative indexes
provide the researchers with comparative knowledge on the analyzed occurrence, whereas
the qualitative features explain its context and environment. Therefore, the use of a
methodology that allows incorporating qualitative measures into quantitative research is
advised. In fact, AHP allows including both quantitative and qualitative criteria into the
decision-making process, by accrediting those last ones a digit. Therefore, a credible proof
of preference of criterion A over criterion B is obtained. Such mathematical notation
allows picking one of decision alternatives as the possibly optimal solution. The above
justifies the methodological correctness of AHP application for the construction of a
model that encompasses work-life balance into early career decision-making of young
people (Fig. 1).

The practical AHP application consists of building a hierarchy of independent
criteria. Then pairwise comparisons of alternatives, criteria, sub-criteria and their
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indicators are being performed (each-with-each, based on the fundamental comparison
scale). As a result, the dominant factor from the pair below is being linked with the
dominant factor from the pair straight above, which gives us a ranking of importance of
different criteria in form of the pair-wise comparison matrix. Finally, a consistency
check of obtained comparisons is being performed [49]. [47-50] present a more
detailed description of AHP method and its application.

In past years several critical works on AHP methodology have been published,
addressing such problems as lack of theoretical bases for construction of hierarchies,
subjectivity of final rankings and a low research repetitiveness [51-53]. Nevertheless,
most of criticism has been answered in [54].

The set of determinants of quality of life (decision criteria) has been identified and
discussed in author’s previous research [55-57]. Their identification, together with
work-life balance strategies (decision alternatives) have been obtained with help of a
self-administered, web-based questionnaire with single-answer, limited choice answers
of qualitative and quantitative nature, followed by direct in-depth interviews.

Ad (3) The specificity of AHP methodology allows the limitation of direct eval-
uators to a smaller number, which is possible due to their high level of expertise in the
field of discussed research. Therefore, the two-stage expert selection process consisted
of: (i) preliminary selection, based on the assessment of written assignments on can-
didate’s understanding of socio-economic occurrences; (ii) final selection through
structured direct individual in-depth interviews with candidates. The final set of
evaluators has been composed of 14 carefully chosen international experts from a
sample of almost 200 University students. The entire expert selection process has been
discussed in [58]. The judgments of each evaluator has been attributed an equal weight.
Ad (4&S5) Sect. 4 presents obtained research results, whereas Sect. 5 summarizes them.

4 Results and Discussion

After obtaining the preference statements about each pair of decision criteria (all
pairwise comparisons accomplished) by every evaluator, aggregated research results
can be presented (Fig. 2). They have been normalized for all evaluators.

Career-oriented 28.39%
Paenm———————— | e el 3

Income-oriented 23.41%
s R ]

Family-oriented 22.84%
Time-oriented 16.09%
e s it v

Opting-out from the socio-economic system 9.27%
o

M Finance M Safety, Stability & Certainty BlFreedom & Society = Work-life Balance

Fig. 2. Aggregated AHP evaluation results with prioritization of parent criteria (%).
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The results on Fig. 2 prove that the assessments of significance of all criteria and
sub-criteria of the model (see Fig. 1 and Table 1) show respondents’ strongest pref-
erence towards a career-oriented life strategy (28,39%). The second preferred life
strategy was income-oriented (23,41%), with an almost similar preference for
family-oriented one (22,84%). A significantly lower attractiveness has been attributed
to time-oriented (16,09%) and opt-out (9,27%) life strategies. It seems rational, that
young people on the verge of starting their professional life show a predominant
interest in their future career and income. Family values and free time, although still
important, leave the field for the need of independence, which is also comprehensible.
Most interesting is the wish of almost 10% of Youth to opt-out entirely from the
socio-economic system, which apparently does not answer sufficiently their needs and
expectations within any of the other four life strategies. Different colors represent the
relevance of respective parent criterion in the assessment of a given life strategy.

FINANCE 20.92%
I ]
SAFETY, STABILITY AND CERTAINTY 31.11%
5 J
FREEDOM AND SOCIETY 23.54%
— ]
WORK-LIFE BALANCE 24.44%

I ]

Fig. 3. Aggregated prioritization of parent criteria (%).

Figure 3 shows the aggregated prioritization of parent criteria in obtained
responses, i.e. their importance for early-career decision making of young people. The
highest rank has been attributed to the group of criteria named Safety, Stability and
Certainty. The respondents perceived its relevance in the maximization of their overall
life satisfaction at the level of 31,11% (out of 100%). Work-life Balance came 2nd
(24,44%), Freedom and Society 3" (23,54%) and Finance 4™ (20,92%). These results
stand in opposition to those presented on Fig. 2. Several explanations are possible, e.g.
the difference between internal motivations and those declared publicly by the
respondents, the pressure for success from their environment, the wish to combine
colliding life strategies, etc. This issue definitely needs further research, as it could also
bring light on the unexpectedly high attractiveness of the opt-out strategy.

Table 1 below presents local and global prioritizations of decision criteria and
sub-criteria that have resulted from the discussed research project. The local priorities
are the ratio-scale weights of a sub-criteria node with respect to the parent criterion.
They add up to 100% inside one parent criterion. Global priorities are the ratio-scale
weights of any parent criterion with respect to the main goal. Global priorities of all the
lowest level sub-criteria sum up to 100%. Here the global priorities sum up to 99,97%,
because the inconsistency level of evaluators’ answers is above zero and below the
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Table 1. Local and global prioritization of decision criteria and sub-criteria (%).

Criteria and sub-criteria Prioritization (%)
Local Global

Finance 25,29% 25,29%
Ability to save money and future retirement pension level 29,46% 7,45%
Cost of living 23,62% 5,97%
Level of income 35,94% 9,09%
Level of risk related to financial investments 10,98% 2,78%
Safety, Stability and Certainty 32,38% 32,38%
Geopolitical safety and stability 22,52% 7,29%
Keeping contact with family and friends 28,14% 9,11%
Living without fear about the future 24,44% 7,92%
Predictability of consequences of our actions 24,89% 8,06%
Freedom and Society 25,10% 25,10%
Being useful to the society 19,38% 4,86%
Free and safe travelling in an open world 22,69% 5,70%
Having access to credible information 15,06% 3,78%
Living accordingly to high legal and societal standards 42,88% 10,76%
Work-Life Balance 17,22% 17,22%
Being able to combine private and professional life 28,04% 4,83%
Being able to develop professionally and pursue self-development 30,31% 5,22%
Free time 9,68% 1,67%
Working accordingly to your qualifications and interests 31,96% 5,50%

tolerated inconsistency level of 10% [49]. The same can be observed on Fig. 3, which
sums to 100,01%, which is due to similar reasons.

A consistency check was performed after each round of evaluations, when all
pairwise comparisons for one parent criterion have been finalized. An abbreviated
consistency report has been presented to evaluators, who were asked to reassess their
evaluations each time when the inconsistency of their preference statements was higher
than 10% (Consistency Ratio > 0,1). Due to low consistency, the preference state-
ments of two evaluators out of initial 14 have not been included into final results.

Expert significance rankings have been collected via Expert Choice Inc. Comparion™
Suite, academic license. Complete data grids for all evaluations, including the inconsis-
tency report, are available for inspection. Conclusion follows below (Sect. 5).

5 Concluding Remarks

This last section presents an explanatory summary of performed research. It has been

divided into findings, implications, limitations & future research and value added.
Findings: The outcome of presented research is a decision-making model that aims

at maximizing the life satisfaction of future employees as a function of their individual
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assessments of significance of particular determinants of quality of life. The model can
be optimized in relation to each level of proposed decision-making model, i.e. AHP
main goal (maximizing life satisfaction in general), AHP parent criteria and particular
sub-criteria and AHP decision alternatives. The significance rankings can be analyzed
both as individual evaluations of particular experts or as a group result.

Implications: the cognitive value of the research consists of the following: (i) it
identifies and helps understanding the relations between social, economic and psy-
chological determinants of early career decisions of future employees; (ii) it supports
the recent trend in economic research that forces researchers to reassess traditional
rationales of decision-making processes of individuals (i.e. the paradigm of rationality
of human behavior); (iii) it promotes an interdisciplinary approach to science, which
should result in a more and more frequent inclusion of phenomena traditionally
belonging to other scientific disciplines into socio-economic studies.

Limitations and future research: The main limitation comes from the narrowing the
group of experts to University students. Nevertheless, obtained results are satisfactory
enough to extend the composition of experts’ sample in future studies by people with
non-academic background. Moreover, a similar research should be lead between
groups of employers and employees that have been active on the job market between
5-10, 10-20, above 20 years and up to 5 years before their retirement. Further in-depth
insight into individual motivations of early career decision-making of future employees
could prove useful as well. It could result in a closer modelling of this phenomenon,
including a more accurate adaptation to trends on the labor market and creation of new
business models. A separate research should be devoted to a deeper understanding of
motivations of young people attracted by the opt-out life strategy.

Value added: if the presented model gains attention from its potential users (future
employees and employers), both sides will profit from growing knowledge on the
nature of one of the most important decisions in human life — the choice of career path
with accordance to individual preferences on work-life balance. Companies will gain
more focused and better-motivated employees, who will be able to follow closer their
own development paths, leaving less space for frustration and professional burnouts.
Moreover, a satisfactory level of work-life balance indirectly contributes to the increase
of overall satisfaction level in the society. Newman et al. [59] back it by stating
that initiatives by organizations to foster enhanced work-life balance would be
expected to reap benefits not only to individuals and to organizations, but also to
communities. More economists incorporating qualitative studies into their research and
applying decision-making models would as well add some value.

Acknowledgements. This research was supported by the National Science Centre of Poland
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Abstract. In nuclear power plants and process industry safety is the number
one priority over profitability and productivity. In such high-risk environments
where individuals work independently their decisions can lead to dangerous
situations to coworkers, organizations or even to society. In many cases, a loose
commitment to occupational role causes individual to perceive safety culture as
something too much detailed which makes them to lose focus on what is
important regarding the safety culture. In our view, this is a problem for col-
lective safety culture to raise to a higher level. To understand organizations
collective safety culture and safety consciousness it is important to analyze
employees individually to see what are their internal feelings, understanding and
aims. This paper presents a joint analysis of organization’s safety culture and
commitment towards their organization by utilizing also Company Democracy
Model (CDM).

Keywords: Safety culture - Commitment - Organization * Ontology
Evaluation - Self-assessment - Company democracy - Model

1 Introduction

In nuclear power plants and process industry safety is the number one priority over
profitability, productivity and performance. In such high-risk environments where
individuals work independently their decisions can lead to dangerous situations to
coworkers, organization or even to society. In these kinds of organizations employees’
safety consciousness, collective safety culture and their commitment to the organiza-
tion and occupational role becomes extremely important.

A strong safety culture and the employees’ organizational commitment are tightly
linked together and complement each other. A safety culture is an extensive,
organization-wide approach to safety management and is the end result of joint indi-
vidual and group efforts toward values, attitudes, goals and proficiency of an organi-
zation’s health and safety program [1].
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The term Safety Culture is composed from the words ‘Safety’ and ‘Culture’. The
key word in this term is the Culture which is applied in Safety. Without a culture safety
efforts, projects, initiatives and activities would be static, predictable, finite and
non-deterministic.

When a person is committed to the company and its values, he also commits to its
safety values and overall safety culture is developing. On the other hand, if the com-
pany has a strong safety culture, it also reflects to the commitment of the employees.
Organizational commitment, therefore, provides a direct or indirect effects of various
features affecting safety, such as people’s levels of motivation [2].

Organizations with a safety culture show a deep concern for employee wellbeing
which will lead to higher organizational commitment. According to Cooper [2] organi-
zations with strong, clear cultures are associated with higher levels of employee com-
mitment. A strong safety culture typically leads to organization having few at-risk
behaviors, consequently they also experience low accident rates, low employee turn-over,
low absenteeism, and high productivity [3].

In organizations with strong safety culture, everyone feels responsible for safety
issues and tries to pursue them every day. Similarly, as employees with strong affective
organizational commitment show “willingness to go beyond their immediate job
requirements” for the sake of the organization, employees in organization with strong
safety culture go beyond “the call of duty” to identify unsafe conditions and behaviors,
and intervene to correct them [3]. Cooper [2] defines commitment to safety as ‘an
individual’s identification with and involvement in safety activities’, characterized by a
strong acceptance of and belief in the organization’s safety goals and a willingness to
exert effort to improve safety in the workplace. This definition follows Porter et al.
[4] definition of organizational commitment. According to their definition organiza-
tional commitment refers to “the relative strength of an individual’s identification with
and involvement in a particular organization”, and also Rusbult and Farrell’s [5] def-
inition of organizational commitment as the willingness to deploy extra effort, the
desire to remain, and the acceptance of the goals and values of the organization.

Consequently, these two aspects of working life i.e. safety culture and commitment
are very well connected to each other in the development of the company’s profitability
and competitiveness as highly-committed employees are doing their best to help the
company to be successful, and when a person is safety conscious and committed to the
development and improvement of safety less costly accidents and at-risk behaviors are
likely to happen, which in turn will boost the company’s profitability and performance.

A good safety culture can also contribute to competitiveness in many other ways.
Cooper [2] gives example that positive safety culture is used to rate contractors in
tendering processes and therefore can make the difference between winning or losing a
contract. Also, strong safety culture can affect people’s way of thinking and lead to the
development of safety features for some products which are then used as marketing
devices to relay marketing messages to prospective customers; and it also positively
impacts on employees’ commitment and loyalty to the organization, resulting in greater
job satisfaction, productivity and reduced absenteeism [2].

It must be emphasized that the development of a comprehensive “safety culture” at
all levels of an organization takes time, and it requires visible and consistent leadership
from senior management [6]. It is frequently a multi-year continuous process to
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integrate safety as a value of the organization and to an integral part of daily operations
[3]. However, Parker, Lawrie and Hudson [7] point out that safety culture can vary
within the organization based on the size and complexity of modern organizations.

Because low commitment and low safety culture can create very difficult problems
for organization it is very important for management and leadership to understand these
complex concepts. To understand organizations collective degree of safety culture and
the degree of commitment of the employees it is important to analyze employees
individually to see what are their internal feelings, understanding and aims.

In this paper a multi-stage assessment process of these two important organizational
characteristics that can contribute to organization’s competitiveness; safety culture and
organizational commitment is presented. This joint analysis is using newly developed
Company Democracy Model (CDM) by Markopoulos and Vanharanta [8] and
self-assessment based Evolute-methodology [9]. The Company Democracy Model
considers the people to represent the most significant and valuable resources and assets
that any organization has and supports high levels of individual commitment and
motivation within the organization in the form of cooperation and inclusiveness
regarding the decisions, plans and actions of the organization.

2 Hybrid Ontology Methodology

There is wide variety among organizations and people in their understanding of what
“safety culture” and “organizational commitment” is and how to act to influence them
in a positive way. It is also true that many individuals working in the field of safety do
not know what a safety culture really is [2] even though they are talking about it. This
is also without a doubt true for many managers who do not completely understand and
realize what organizational commitment means and is comprised of and how to affect
its development.

To understand, represent and evaluate these concepts we use ontologies. An
ontology is an explicit specification of the conceptualization of a domain [10].
Ontologies define the common words and concepts (meanings) that describe and
represent an area of knowledge [11]. Therefore, ontologies can explicitly define the
meaning of concepts related both to safety culture and organizational commitment. By
clarifying the conceptual structures of the concepts to all stakeholders, decisions are
based on the proper and relevant information. This hybrid ontology-based approach
aids understanding and managing the whole clearer than previous methods. Also, the
changes become transparent and easy to visualize [12].

We have created two separate ontologies to evaluate these two concepts. In the
Safety Culture model, there are 17 features and 51 statements, measuring different
features of safety culture [13]. The statements specify an aspect of one or more features.
According to Cooper’s model, safety culture is an entity formed through externally
observable and internally psychological factors, as well as the interaction between
work, organization and people. According to the model, safety culture may be analyzed
by examining three sub-groups: the management system of safety, safety
atmosphere/climate and attitudes as well as behavior [14].
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The Organizational Commitment/Engagement model, contains 59 features which
are assessed with 237 statements. These features are categorized under relevant con-
structs, such as work motivation, job satisfaction, person-organization fit, perceptions
of organizational support, and turnover intentions [15]. All the identified categories are
grouped under the three main dimensions of organizational commitment—affective,
continuance, and normative (cf. [16]).

By using statements employees evaluate themselves in current time and they also
evaluate the level they wish or target for future. For example, they evaluate themselves
regarding how engaged or motivated they are in the different aspects of their work and
how committed they are to their organization [15]. The evaluation is made using the
Internet-based Evolute assessment system [17, 18], in which the respondent compares
the statement to linguistic labels on a continuous scale, meaning that there is a non-
numerical scale for answering each statement. From the values of statements, with
fuzzy logic deduction, each competence is given a single value. The difference of target
and current states can be considered as the creative tension or proactive vision of the
statement [19]. The bigger the gap between the current and future state, the higher the
proactive vision for that feature, and the greater the potential to improve. According to
Senge [20], the creative tension is the energy that can move an individual from the
place of current reality towards the reality of his own vision.

We use the proactive vision as the proof of motivation and aspiration. For example,
if there is big proactive vision for some feature of safety culture, then people are
motivated to improve that competence or if there is a big creative tension in some
feature of commitment then the employees wish to develop this aspect of human
resource environment further. Therefore, it is also wise, from organization’s point of
view, to arrange education or possibilities to improve those characters as it is orga-
nizations aim to guide and support employees’ personal growth, development, and
personal vision, in order to improve their core competencies according to the com-
petitive pressures of the business world [21].

3 Management and Leadership Patterns and Process

3.1 Process for Occupational Commitment and Safety Culture
Evaluation

Personnel consultation involves listening as well as considering the views of employees
before decisions are made. One type of consulting method is the usage of
self-evaluation. Self-evaluation takes place through an examination of one’s own
thoughts and feelings i.e., introspection. An individual doing self-evaluation can be
seen as an autopoietic (self-defining) system: he or she defines himself/herself at work
in the surrounding organization. A person can also evaluate an object in his or her
situation, i.e. external business process by making a bottom-up extroversion of a
chosen business process [22].

According to Nurminen [23] self-evaluation is an efficient method to develop
oneself, manage personal growth, clarify roles, and commit to project related goals.
The process of self-evaluation is a way of providing a type of formal structure to the
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development of organizational characteristic such as safety culture and organizational
commitment. In the case of self-evaluation, the degree of its accuracy depends on
whether the individuals want to evaluate themselves, and whether they do it with
sufficient care to be beneficial for the purpose [24].

This research utilizes ontology-based self-evaluation [24] using Internet-based
Evolute-environment. According to Barraclough and Carnino [6], self-evaluation of
safety culture is a way to promote safety performance through the direct involvement of
personnel in the critical examination and improvement of their own work. Involving
personnel in the evaluation process can lead to better understanding of safety culture (in
relation both to their own jobs and the organization), a broadening of knowledge of the
objectives to be achieved, and the ways for achieving them.

Similarly, by asking employees to evaluate themselves regarding factors related to
their commitment and engagement organization gives clear sign that they value
employees’ own feeling and opinions. However, this requires management to act based
on the results of the evaluation. After the evaluation is conducted, employees are
interested in results and how their collective opinions are utilized in decision making
and put into practice. According to Ackoff [25], the values of those affected by the
decision should be taken into account in a decision-making process. By consulting
employees in decision-making processes, for example, by using evaluation results,
makes them to feel that they are being heard, which may instill a sense of ownership
over the outcomes [26]. If nothing is made accordingly, employees’ engagement is
likely to drop, which also makes such future project less likely to succeed because of
employees increased feelings of not caring to participate such surveys.

The research methodology combines different methods to attain real
situation-aware computing, to define the degree of commitment as well as the safety
culture. The process focuses on covering both past and current data as well as current
information in obtaining an idea of how people evaluate organizational environment
regarding safety culture and sources of commitment and engagement towards their own
company at present and in the future (see Fig. 1). The basic principle is to try to
uncover how people view their company in their minds [22]. This evaluation is done by
two ontology-based self-evaluation applications described in previous chapter.

In general, it is important first to understand the needs as well as the current state of
the organization before targeting new organizational targets and expectations. This kind
of proactive vision, created with the people inside the organization, gives the people the
capability to collaborate and develop state of organization in harmony with top leaders
and executives. The methodology, as well as the computer applications, supports the
idea of evaluating the ontology in both its current and future state. This way, it is
possible to capture the creative tension described by the test subjects of the human
object ontologies as well as the future proactive vision from business object ontologies
[24]. Therefore, by analyzing people’s behavioral patterns in their work, meetings,
decisions, and other activities, very important information can be gained about their
past, to justify their present and forecast their future (see Fig. 1).

After the personnel evaluations are conducted the Evolute system has uncovered
the overall collective picture of the company’s safety culture and its employees’
commitment and engagement towards the company. It leads off from the individual
level towards the collective organizational level. The collective evaluations are
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Fig. 1. Creation of context dependent meanings

analyzed and the priorities and creative tensions are calculated. This type of analysis
follows principles of democratic company behavior making the analysis open which is
important in the positive development of safety culture and commitment. According to
Slater and Bennis [27] democracy is the only system that can successfully manage the
changing demands of contemporary civilization in business, as well as in government.

In order for the organization to define a common language and establish a common
understanding managers and leaders must know the constructs and concepts as well as
the indicators thoroughly, so that they can manage and lead these fuzzy concepts in
their organization and observe how changes occur through key figures. Therefore,
democratic learning of these concepts is important because it allows all individuals,
managers as well as other employees, to think through these concepts themselves and
learn while giving important information for the organization.

The developed approach enables a comparison between desired future and current
states. Also, asymmetries among respondents can be revealed, which is crucial infor-
mation from a safety culture as well as commitment point of view. The assessment
identifies the distance between the “as-is” and the “to-be” in the evaluated concepts.
The assessment can also define the actions, priorities, effort cost and specific human
recourses needed.

This is precisely the information, data and knowledge that is required for the
management and leadership of these difficult concepts. We place this to the
situation-aware computing area. The results of the test runs help us to create then a
present situation-aware synthesis of meanings (See Fig. 2).
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The assessment results need to be implemented and executed towards reaching the
development of the organizational human resource environment and strategy and
operations framework.

3.2 Collective Understanding Through Company Democracy Model

The Company Democracy model is an applied philosophy model based on the creation
of organizational culture that identifies, extracts, and utilizes knowledge in a collective
way for the benefit of all [28]. The co-evolutionary spiral method in the model con-
tributes towards the identification and achievement of the capacity, capability, com-
petence, and maturity needed to turn information and knowledge into innovations. The
spiral process, in this context, is based on the idea of the degree of democracy in
organizations. The model is structured in such a way that the method reflects the
Co-Evolute methodology [21] and its application in organizational democratic per-
formance. Both organizational development methodologies (Co-Evolute and the
Company Democracy Spiral Method) are aimed at the creation of an organizational
knowledge-based culture [29, 30]. Both methods utilize organizational knowledge by
developing a knowledge-based organizational culture that can constantly contribute to
the organization by transforming organizational tacit knowledge into explicit
knowledge [10].

The Company Democracy Spiral Method levels form a pyramid structure. The
pyramid shape has been chosen to point out the incremental progression of the levels
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and to illustrate that not all who attempt this route can reach the top without real
commitment, determination, and organizational capability and maturity (Fig. 3).

The Company Democracy levels provide the actions to be processed to proceed
towards the identification of the degree of company democracy through a new
pyramid-type representation based on the individual and collective evolution dimen-
sions (Fig. 4).

The individual side of the pyramid can remember and see the past inaccessible part
of the company democracy process, which may be accessible today and in the future.
From a collective point of view, the democratic company culture basis must be firm,
the created paradigm must contain all the known information, and the democratic
company culture must be understood, interpreted, and perceived by each company
member. Therefore, for an organization, it is important first to understand the current
degree of democracy and how this degree should be improved over time, through
democratically oriented changes.

As an example, by applying the model to Safety Culture, the levels can determine
the evolution of the safety culture in the organization and indicative strategic goals
archived in each level (Fig. 5).

The first level of the Democratic Safety Culture establishes the culture via demo-
cratic processes where all people can propose, comment, suggest, think, and contribute
in a dynamic and continuous safety culture framework. The second level generates the
safety knowledge that derives from the democratic culture. The thirds level applies the
safety knowledge in the organization via new processes, practices, projects and ini-
tiatives. The fourth level utilizes the results of the application of the safety knowledge
via innovation generated from the effective application of the knowledge. The fifth
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level capitalizes in financial terms and in profit generation, the knowledge and the
effectiveness of the safety culture. The sixth level institutionalizes the safety knowledge
and exports its added value to the society, the economy and the market. The six levels
are repeated over and over (via the spiral theory) as the safety knowledge targets can be
expanded or rolled out in an organization.

3.3 Application Technology Behind the Evaluation Method

People are not good at making precise yet significant statements about a complex
system’s behavior [31]. This means that accurate observations cannot be made about
safety culture and commitment. These concepts take place in complex social systems
that involve many humans and other system parts.

Fuzziness in linguistics can be captured by creating linguistic variables that
“contain” fuzzy sets [32, 33]. Fuzzy sets represent complex systems, such as safety
culture and commitment, better than crisp sets for two reasons: (1) the predicates in
propositions that represent a system don’t have crisp denotations; (2) explicit and
implicit quantifiers are fuzzy [34]. A fuzzy set can be defined mathematically by
assigning to each possible individual in the universe of discourse a value that represents
its grade of membership in the fuzzy set. This grade corresponds to the degree to which
that individual is similar to or compatible with the concept represented by the fuzzy set
[35]. In this work, the perception of different aspects of safety culture and commitment
becomes a degree of membership in fuzzy sets. Just like in real life, everything is a
matter of degree. Linguistic variables bridge the gap between the numerical space and
the meaning in the human mind. This means that meaning-based research and tools can
be developed in numerical space.

Fuzzy logic [31] allows reasoning using fuzzy sets and fuzzy rules. A translation
system represents the meaning of semantic entities, and an inferential system arrives at
an answer to a question that relates to the information resident in a knowledge base
[34]. The knowledge base refers to the concepts (ontology) of safety culture and
commitment in this case. A fuzzy logic application resembles an expert’s task to
evaluate and reason based on linguistic information.

4 Conclusions

As seen from the research these ontologies and applications support each other and the
subject discussed requires extensive learning from organizations both from the content
of a safety culture and the content of the organizational commitment and engagement.

There is a strong evidence that competence-based self-evaluation applications, i.e.
human- compatible systems, clearly recognize individuals’ own current reality and
their needs for professional and personal development. We can show the collective
feeling among the respondents, how they felt right at that moment, and where they feel
there is most room for improvement. Based on the individuals’ current and future
visions, human resource development and other action plans of the company can then
be done in a much more targeted way and also the future competence paths can be
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simulated. The applications show clearly the priorities that the organization should put
their mind into and work together to develop and improve.

The aim of the evaluations is to advance people’s knowledge about the subjects and
at the same time improve safety culture through commitment and vice versa in inter-
active manner via connections between the ontologies. By combining the top-down
management view with bottom-up understanding, it is possible to control, steer and
command both the financial and the human resources to the targeted objectives and
goals.

The evaluation runs must be made from time to time and by examining the result
appropriate resources should be allocated to improve these and the whole organization.
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Abstract. Sales engineers (SE) sell technical products and services to com-
panies. They consult the professional customer and suggest technically and
economically feasible solutions with maximum utility for both the customer and
their own company. They combine technical knowledge with commercial skills.
They are best trained to understand the requirements of the industry. Nowadays
there is no clear definition of the profession of a sales engineer. Sales engi-
neering is a profession which includes at least as much skills than knowledge.
This unique profession is a mixture of technical, sales, business, management
and soft skills, internationalization included. Therefore traditional division
between engineering, economics, management and other education does not
seem to fit for sales engineering education and its needs. Since there is no
definition for SE curricula, the state-of-the-art of the education has never been
studied before. This article reveals the need for the sales engineers, introduces
methods for the definition of the sales engineering education, and presents a
state-of-the-art education from European perspective. Study proposes boundary
limits for sales engineering education and gives a basic definition for sales
engineers” education. Future research actions and needs are addressed at the end
of the article.

Keywords: Sales engineer - Curricula + Education - Engineering - Sales -
AASE

1 Introduction

Sales engineers (SE) sell technical products and services to companies. They consult
the professional customer and suggest technically and economically feasible solutions
with maximum utility for both the customer and their own company. They combine
technical knowledge with commercial skills. They are best trained to understand the
requirements of the industry [1].

SE understand the technology and the functions of the product. Thus, they need a
base knowledge of engineering. At the same time, they are capable to link the tech-
nological viewpoints to the economically limiting conditions in terms of costs as well
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as in more general macro-economic relations. As consultant to their customers they
also need communication skills as well as a certain psychological competence. They
must be able to ask their customers about their product, its applications and needs, thus
finding out the customer’s requirements which are not given in the technical specifi-
cation. As for this, they may use techniques from Kano’s model of customer satis-
faction (CS) [2]. Many companies use the method of the House of Quality which is part
of Akao’s Quality Function Deployment (QFD) to optimize the product with respect to
its technical performance [3]. However, SE are able to combine both methods which
can be described as the method of Customer Satisfaction and Quality Function
Deployment (CSQFD) which is described by Schneider-Stérmann [1].

SE are working in a wide field of the industry: From technology-driven enterprises
selling customer tailored investment goods to technical mass products such as elec-
tronic and mechanical components as well as standardized machine elements. If the
product variety is wide, the depth of knowledge in the different engineering disciplines
need to be flat, but the number of engineering disciplines to be covered needs to be
varied as shown in Fig. 1. Sales Engineers dealing with special tools such as customer
designed investment goods need to be experts in the corresponding field of engi-
neering. Thus, they need to have a large depth of knowledge in this field.

Engineering skills Depth of Knowledge
> >

-
\ /

Product Variety
Width of Knowlwdge

v LTV \

Many disciplines covered One Engineering Discipline

Fig. 1. Depth of knowledge vs. width of product range sold by a sales engineer [1]

SE are working in a wide range of B2B industries including but not limited to plant
and machine engineering, electronics, medical industry, information and telecommu-
nication, optics, software development or services.

Thus, a clear demand for Sales Engineer’s competences can be pointed out:

—_

They need to have a solid knowledge base in engineering

2. They must have profound sales, negotiation and marketing capabilities

3. Economic and business administrative issues have to be part of their thinking and
actions

4. Communication skills are essential, including negotiation skills

5. Soft skills, such as giving presentations, are obvious.
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Figure 2 shows the different scientific fields which should be present and part of
sales engineers competences.
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Fig. 2. Fields of sciences and education of sales engineers

Depending on their desired field of activity according to Fig. 1, their detailed
educational plan needs to be changed: If SE intend to sell investment goods, the
engineering part of their education should be more in depth. In general, competences in
methods lead to a more flexible SE compared with persons having huge and detailed
knowledge in single disciplines. By covering all scientific fields, highlighted in Fig. 2,
more competent Sales Engineer can add value to his/her respected industry.

2 Need for Sales Engineers: A European Perspective

The internal trade between EU-28 (internal market) member states has been relatively
stable from 2011 to 2015, with an annual value for 2015 of over EUR 3,063 billion €.
Compared to the 1,908 billion € in 2002, value of trade has grown more than 50%
since. The global financial crisis, which started between the fourth quarter of 2008 and
the second quarter of 2009, decreased trade value and volume tremendously. It came
back to same level as it was before the crisis only in the beginning of 2011.

This EU’s internal market, which is the sum of all the nationally international
markets, mainly consists of manufactured products. Their share was 80% of the total
intra-EU export in goods. Machinery and vehicles together with other manufactured
goods were over 63% of this share. Chemical products, which are included in the
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manufactured goods, sum up for 16% and primary products for roughly 19% of it,
including food and drink (10%), energy products (10%) and raw materials (3%). Export
to regions outside EU also consisted mainly in manufactured products. These products
represented about 80% of the total annually EU exports. In 2013 the value of exported
machinery, vehicles, and other manufactured goods reached 1,365 billion € [4, 5].

All of this trade is international. Either it is international inside the EU or inter-
national between EU countries and non-EU countries. The main destinations in
extra-EU goods export (including all goods exported) in 2014 were USA, China,
Russia, Turkey, Japan, South-Korea, Brazil, India, Saudi-Arabia, Canada, Australia,
Mexico, South Africa, Indonesia and Argentina. USA were significantly the largest
market with over 310 Billion € followed by China (165 Billion €) and Russia (100
Billion €). Turkey and Japan exceeded 50 Billion € and the other partners ordered
goods for the sum of between 20 and 50 Billion €. Extra EU services export’s main
destinations were very similar to the goods exports in 2014. USA were extremely
distinguishable with the value of 197 Billion €, which was over 25% of total extra EU
service exports. When scrutinizing USA’s share in goods exports, over 18% from total
value, it is clearly seen that USA is most important single market area for EU [6, 7].

In 2013, manufacturing represented 2.1 million enterprises, 29.7 million employ-
ees, and an added value of 1,630 billion €, and the sole high-tech manufacturing branch
consisted of 46 000 enterprises (2014) and an extra- and intra-EU trade volume of
683 billion € (2015) [8]. Manufacturing is therefore the largest contributor to
non-financial business economy added value in Europe, accounting for more than one
quarter of the total one in the EU [5]. Manufacturing is just one of the sectors of NASE,
which is a statistical classification of economic activities in the European Community,
where technical sales persons are needed. E.g. sectors of mining and quarrying, elec-
tricity, gas, steam and air-conditioning supply, construction, transportation and storage
and Information and communication probably also needs SEs - just to mention a few -.
Since manufacturing sector alone is about 80% of total intra-EU trade (3063 Billion €),
the total value of technical intra-EU trade sums up to more than 2,000 billion €, and
more than 1 300 billion extra EU-trade summing up 3 300 Billion € trade. And these
numbers are not counting other sectors than manufacturing!

When underlining that the above figures do not include domestic trade (done inside
different EU countries) the huge need for well qualified and performant Sales Engineers
as well as an appropriate SE education becomes very clear.

If we suppose that one SE is generating 5 Million € turnover per year it means that
there is 660 000 persons working as SE in EU. And if we suppose that career for SE is
40 years we end up to conclusion that every year 16 500 new people is needed in the
field of technical sales. These figures are not studied but given as demonstration
purposes. Even if we double the sales volume for each SE to 10 Million per year it still
means that more than 8 000 new persons is needed. When comparing that number of
annual SE graduates from AASE members is less than 1 000 graduates it is easy to see
the gap between need and supply.
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3 Academic Association of Sales Engineering (AASE)

Unfortunately, sales engineering is not yet a well-established academic career at
European Higher Education Institutions (EuHEI) nor is it an officially recognized
profession. Founded in June 2014, the AASE, the Academic Association of Sales
Engineering, currently counts 47 academic members from 19 EuHEI from Austria,
Finland, France and Germany. All participating EuHEI, representing universities,
universities of applied sciences (UAS) and schools, offer SE training with combined
technical and commercial issues, including the more practical aspects of sales issues.

The AASE aims primarily at: (1) Promoting the profession of sales engineering to
politicians, industrials and the public, (2) Defining standards for the SE education,
(3) Facilitating the acceptance of courses and curricula between the partner EuHEI and
thereby increase the (international) student exchange and (4) Facilitating and orga-
nizing the cooperation between teachers, and lectures at partner EuHEIs.

The AASE pursues these objectives initially across Europe by associating academic
employees from other EuHEIs offering or planning SE trainings. This is achieved
within AASE by three working groups set up focusing on teaching, on research, and on
public relations. The AASE members decided to cooperate on exchange programs of
teachers, to facilitate (international) student mobility between the participating EuHEIS,
and to work on common teaching methods, tools and materials. The AASE members
also want to initiate common research projects and to do a concerted communication.

A first analysis of available information within the AASE member EuHEIs and on
Internet sites has given very different results regarding Sales Engineering training
offered by Austrian, Finnish, French, German, Italian and Spanish EuHEIs. In
Germany, about 30 Bachelor and Master Degrees exist at about 20 EuHFI, all of them
founded within the last 15 years. In the other countries, the identified offer is quite
small or not existing: Two degrees in Austria, three in Finland, one in France and none
at Italian and Spanish EuHEIs. The other European countries haven’t been investigated
thoroughly yet. Even when this analysis isn’t exhaustive, there is a clear tendency
showing the poor offer of initial sales engineering studies in Europe.

All existing SE studies follow their specific curricula, guidelines, focuses, planning
and internship rules. The Bachelor Degrees durations vary from six to eight semesters
(3—4 full years), and the Master Degrees between two and four semesters (1-2 full
years). Generally, the minimum is that at least one international study or internship
semester is requested as well as an internship of three month or more in a company.

All SE curricula respect the four pillars of issues shown in Fig. 3 with different
repartitions between them. These differences within the four pillars are due to local
singularities such as existing infrastructures, local industrial competences or coopera-
tion with companies.

The two first pillars are strongly characterizing SE trainings. The technical/scientific
pillar (t) includes the basics such as mathematics, physics, statistics, and so on, but also
the technical lectures, e.g. mechanics, electronics, or others similar technical topics. This
technical part is varying from one EuHEI to another, but following one of the two
alternatives, also represented in Fig. 1.
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Fig. 3. The four pillars of a typical sales engineering training [9]

Most of the sales engineering degrees have been set up at technical oriented
EuHETIs as the technical education requires highly qualified staff and heavy investments
in infrastructures. As EuHEIs are generally proposing a technical specialization, the SE
training is connected to this specialization to benefit from existing resources and lec-
tures. A graduate from such an EuHEI will have a strong specialization too, and s/he
will probably work in this domain. Some EuHEIs propose more generally orientated
SE trainings with a large spectrum of technical basis lectures. In this case, the sales
engineer is mainly a generalist who can work in multiples industrials domains, but on a
lower specialized level.

The second pillar (s) is the very important sales and marketing axis. Effectively,
sales is done between people, and the appropriate tools and methods need to be known
and mastered to understand the customer, to analyze their problems, and to suggest
them value adding and an economically viable offer. Marketing issues must focus on
B2B and industrial, technical or investment goods marketing, as the SE won’t mostly
sell to the end consumer with different marketing approaches. This axis includes also
skills like negotiation or psychology.

The third pillar (b), business and management, covers topics related such as general
economics, leadership management, accounting, logistics, legal aspects, export or
human resources.

And the fourth and last pillar (p) regroups personal skills like languages, inter-
personal communication and presentation; and also the international and professional
experiences.

The broad range of the different contents indicates, that SE need to be able to think
and act as an engineer, a business man and a sales professional at the same time.
Compared with the pure engineering or economic domain, SE studies are quit a young
discipline, and that is why there is an urgent need to structure and define the necessary
content of the curricula.
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4 Industries’ and Students’ Expectations

The industries’ and of students’ expectations of SE studies are not identical. Where the
industry is looking for SE to respond to their needs in all aspects, students are also
searching for personal fulfilment and experiences. In this paper, current division of
education available at AASE member EuHEIs is presented, based on Fig. 3 pillars.

As said before, SE training is a young discipline, and there are no clear definitions
of content or competences validated by studies. Therefore, minimum standards of
competences and knowledge should be created. Existing SE trainings are different, and
there is no guarantee that present curricula correspond to industrial needs, even if all
member EuHEIs report employment rates of more than 95% at the end of the studies.
That is the reason why there is a common conviction that minimum standards should be
set up in line with the requirements of the industry on skills and competences to
strengthen the profile of sales engineers.

These minimum standards must respond to two conditions: (1) They must define
the competences and contents the industry is looking for. To achieve this a large study
needs to be undertaken to identify these expectations for two time horizons: today and
in five to ten years. The SE environment is changing, due to upcoming and already
existing digital sales and training tools and programs, and the further technical
developments. This research work could confirm the number of SE required in the next
ten years, a figure which will be very important for promoting and creating new SE
trainings in Europe. (2) The proposed education schemes must be sufficiently flexible
and open that all EuHEIs can adopt them, as well as national or local accreditation
rules. One option could be to define minimum contents t’, s’, b’, and p’ for the four
pillars from Fig. 3 responding to the following equation:

' +s +b +p <100%. (1)

Another option could be to define a list of mandatory competences, knowledge and
skills. This paper presents former one of the options.

In todays global business, adequate language skills are a must. International
business language is English and therefore good English language capabilities are
mandatory for each SE. A second foreign language generally would add value to every
SE. That is why language skills, preferentially proven by international language cer-
tifications, should be integrated part of all SE curricula.

In addition, each student should benefit from a long lasting international experience
in a non-native-language country to learn how to survive in an “unfamiliar” environ-
ment. During this experience the student will discover a foreign culture, experience
new management or teaching styles, and meet new people to add to his/her future
network. This first international experience should be proposed to all students, or even
be compulsory during the studies. This experience could be an academic or an
internship experience.

At least one internship, lasting minimum three month, should also be obligatory to
force students to discover sales and/or marketing activities in a true professional
environment, and to get first industrial contacts. This will be the opportunity to validate
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a chosen industrial sector or a type of company such as, e.g., start-up, SME or large
company.

Establishing (international) student exchange is another ambitious objective.
Today, such an exchange must be organized so that the student won’t lose a semester or
a year, which would be disadvantageous in his curriculum vita. Two strategies from
EuHEI side are conceivable: (1) The first one consists in trying to build the exchange
students’ study program based on existing lectures during their stay. Only by matching
a certain number of subjects with the program of the host institution, this exchange will
be successful from student’s point of view. This strategy needs a lot of organizational
effort from the host institution, and this will generally be a bilateral or trilateral
agreement. (2) The second strategy is to harmonize one or several training semesters
and to oblige students to do their exchange period during these semesters. Naturally
organizational effort are required, but this needs to be done once. This way all student
exchanges are part of the curricula and it is guaranteed that the exchange semesters are
recognized at the home institution. The disadvantage of this option for the institutions
is that modifications of their curricula would be necessary, which can only be done
when new accreditation is requested for the degree. Sequence of accreditation varies
from country to country and can be instantly or even five years.

In the beginning of cooperation, the only option is the first one with an individual
program planning. But in the medium-term, the second strategy should be favored as it
allows a smooth exchange between the multiple EuHEIs.

The AASE aims clearly at defining one or two semesters with a common training
program once the above mentioned minimum standards have been defined. It then will
be the mission of each EuHEIs to adopt their study program to this joint frame when
they renew the accreditation.

One way to reinforce the visibility of sales engineers and SE education is to
certificate the curricula according to defined conditions and to let industrials and
politicians know about it. Such a certification has multiple advantages: (1) It permits to
ensure a requested quality level of the curricula and to guarantee that the acquired
knowledge and competences correspond well to what the SE will need in his/her
professional live, (2) Certificated curricula are a guarantee for companies when they are
looking for new SE employees. With this way, certification improves the chance for SE
students to find employment, (3) Certification is an effective marketing argument to
anchor this important but nearly unknown profession in the attention of society, and to
draw the attention of politicians, funding organizations, industrial representatives and
the public to it.

Regarding these goals and objectives this paper describes the present situation
regarding the division into the pillars illustrated in Fig. 3 of 20 SE studies in AASE
member EuHEIs.

5 Research Setting

All 19 member institutions in the AASE member EUHEIs have been asked to provide
data on their specific sales engineering curriculum. Eighteen of them, corresponding to
95% of the contacted institutions, answered to the survey. By that detailed information
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about 14 Bachelor Degree, 6 Master degree, and one five-year diploma curriculum is
available and used for the following data analysis. The participating EuHEIs are
illustrated in Table 1.

Table 1. List of institutions and corresponding analyzed study programs

Institution Country | Bachelor | Master | Diploma
UAS of the bfi Vienne | Austria |x

UAS Wiener Neustadt | Austria

Turku UAS Finland |x

ESTA Belfort France X
HTW Aalen Germany | X X

UAS Aschaffenburg Germany | X

Ruhr-University Bochum | Germany | x X

EuFH Briihl Germany | X

UAS Diisseldorf Germany | X

UAS Hannover Germany | X

UAS Kaiserslautern Germany X

UAS Karlsruhe Germany | X

UAS Kiel Germany | X

HAW Landshut Germany | x

UAS Ostfalia (Salzgitter) | Germany X

UAS Rosenheim Germany | X

DHBW Stuttgart Germany | X

UAS Siidwestfalen Germany | X

Total 14 6 1

The data include the type of the curriculum, the standard number of semesters to get
graduated as well as the number of necessary ECTS, the type of the diploma, the
distribution of the different lectures within the four above-mentioned thematic pillars,
requested international internships or professional experiences, and finally general
remarks concerning the study program.

The mapping of the different lectures to one of the four pillars Science and
Technology, Sales and Marketing, Business and Management, and Personal Skills is
done by each degree responsible. In most cases, this mapping is clear, but sometimes it
is not. To harmonize the results of this analysis, some ambiguous lectures have been
assigned to the same category for this evaluation. E.g. project management is assigned
as well to the Scientific and Technology category as to the Business and Management
category in local study programs, but always to the Business and Management category
for this study.

As most degree programs offer different options for students, the degree responsible
have been asked to enter a typical sales engineering curriculum. Slight differences in
the individual programs of students at the same faculty are therefore possible.
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6 Data Analysis

All study programs, follow the Bologna premises and request 30 ECTS per semester,
except at the UAS Kaiserslautern, where the Bachelor is acquired with 180 ECTS in 7
semesters and the Master/MBA in 4 semesters with 90 ECTS. This data is therefore not
separately described as linked to the analysis of study length.

The following data analysis is done within the groups Bachelor and Master, as
basic conditions, specificities and objectives are different, completed by some remarks
on the five-year Diploma degree. All below mentioned shares are calculated on the
basis of the ECTS allocated to the corresponding lectures.

6.1 Bachelor Degrees Curricula

The majority of ten Bachelor degrees last seven semesters, whereas two last only six
semesters and two others eight semesters. In all cases, the degree is completed with a
Bachelor thesis, realized in the last semester in cooperation with a company or inter-
nally at the home institution of the student. Three Bachelor Degree curricula represent
Dual Studies, where students are hired by a company and are working and studying in
parallel. Generally, the company incurs the expenses related to the education. Three
Bachelor degrees request an international stay in form of an academic exchange or an
overseas internship, in one case an overseas internship and in another two ones an
academic exchange period is needed. Overseas experiences must last six weeks, three
or four months (one time each) until one semester (four cases).

Regarding the analyzed Bachelor Degrees, the shares of the four thematic pillars
vary heavily, Table 2. The maximum share is the double of the minimum share for
Science and Technology lectures, the triple for Sales and Marketing and Business and
Management ones, and nearly seven times the minimum for the Personal Skills pillar.
Sales engineers are selling technical products and services and thus this is well char-
acterized by the important shares of Science and Technology (average of 40.3%) and
Sales and Marketing (average 24.8%).

Table 2. Minimum, average and maximum shares per thematic axis of sales engineering
bachelor degrees

Thematic axis Minimum | Average | Maximum
Science and Technology |29.0% 40.3% |59.0%
Sales and Marketing 15.0% 248% |42.9%
Business and Management | 10.5% 20.8% |33.8%
Personal skills 4.3% 14.1% |29.5%

Looking at the analyzed study programs, the two main pillars Science and Tech-
nology and Sales and Marketing should at least represent the minimum values of 30%
respectively 15% in sales engineering Bachelor Degree curricula.
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6.2 Master Degrees and the Five-Year Diploma Curricula

Information is available for six Sales Engineering Master Degrees. One of them lasts
two semesters, three covers three semesters, and the two other ones last four semesters.
The duration of the Master Degrees is linked to the local (national) Bachelor Degrees,
insuring that a Bachelor plus a Master are lasting 10 semesters. In all programs a
Master thesis must be written in the last semester. In all five cases, a successfully
completed technical Bachelor Degree is requested to be admitted to the Sales Engi-
neering Master Degree programs.

The Master Degree of UAS Ostfalia can only be obtained via correspondence
courses. The Master Degree at UAS Kaiserslautern (MBA) is limited to graduated
engineering or scientific students with a professional experience of at least one year,
and the one of Turku UAS to those with three years of professional experience.

There are no internships included in these curricula. The minimum, average and
maximum shares of the different pillars show that in Master Degree Programs Sales and
Marketing and Business and Management lectures are predominant, with, looking at
the average values, a total of 82.6%, Table 3.

Table 3. Minimum, average and maximum shares per thematic axis of sales engineering master
degrees

Thematic axis Minimum | Average | Maximum
Science and Technology 0.0% 11.5% |40.0%
Sales and Marketing 25.6% 47.6% | 66.7%
Business and Management | 20.8% 35.0% | 69.2%
Personal skills 1.1% 59% | 16.7%

Science and Technology and Personal skills are much less represented. The
under-representation of at least scientific and especially technical lectures can be
explained by the fact, that these Master Degrees address Bachelor graduates with a
strong technical background, such as engineering, industrial engineering, or sales
engineering bachelors. Imparting technical knowledge is considered as done, and less
important within the Master Degrees. But Sales and Marketing are predominant in
these study programs, with an average of nearly 50%, showing the significance degree
responsible assign to this pillar for sales engineers. Beside technical knowledge, Sales
and Marketing competences are the main important ones in a Sales Engineering
education.

The five-year diploma is a specialty of the French private school ESTA offering this
direct program to high-school graduates. Beside the specificity of a direct five-year
education, this program includes also 20 month of professional internships, including
one overseas semester, which is much longer than the internships requested in the
Bachelor Degrees, with a maximum of six month.

The ESTA program comprises 27.1% Science and Technology and 31.5% Sales
and Marketing lectures. These values need to be compared with a complete education
with a seven semester lasting Bachelor Degree followed by a three semester lasting
Master Degree: Effectively, the Science and Technology share accounts in such a
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calculation for 20.3% (basis: minimum values) or 31.6% (basis: average values) of the
total of 300 ECTS, whereas Sales and Marketing accounts for 18.2% or 31.7%
respectively. Thus, both pillars of the ESTA program are, with the above mentioned
shares of 27.1% and 31.5% close to the calculated values based on the average shares
of 30.1% and 31.4%.

7 Conclusions

Products and services, which includes technical knowledge are major part of EU’s
exports, both intra-EU and extra-EU. These technical products and services are often
sold by engineers. Depth of technical knowledge of sales engineers is depending on the
complexity sold products and services. Two different technical approaches, focused but
narrow and wide but not so deep, are needed. There are not remarkably many EuHEIs
which provide sales engineering education nor is there consensus within the EU which
issues sales engineering curricula should include. This paper describes the basic
framework for analyzing sales engineering curricula by scrutinizing existing degree
programs’ contents and analyzing those by four main categories: technical and sci-
entific, sales and marketing, business and management and personal skills. Analysis
contains information from 18 different EuHEI and their 20 different degree programs.

The following conclusions can be drawn from this analysis: (1) The Bachelor
Degrees focus on scientific and technical issues with a minimum share of 30% and an
average one of 40%. This scientific and technical education is accompanied by a basic
Sales and Marketing part representing about 25% (average) of the Bachelor Degree
program, with a minimum of at least 15%. The Bachelor Degree programs led to sales
engineers with strong technical, selling and marketing competences, being able to do
their job: selling technical products and services. (2) The Master Degree considers the
scientific and technical education finished and focus on in-depth Sales and Marketing
topics (average of nearly 50%) as well as on Business and Management issues (average
of about 35%). With these additional competences, Master Degree Sales Engineers are
prepared to rapidly take over responsibility and lead functions in companies. They
possess on the one hand essential technical knowledges and selling competence; and on
the other hand in-depth knowledge and competences in general economic and man-
agement issues. The total conclusion is that sales engineering degree program needs all
of these four pillars in order to be called sales engineering education. Graduating
students should possess the knowledge, skills and experience before they graduate as
sales engineers.

This research was limited to EU region and AASE members. In order to widen the
perspective a similar kind of study should be executed globally. Also more in depth
research should be done regarding the contents of curricula and which kind of
knowledge, competences and skills these curricula are providing to graduates. A lon-
gitudinal study of graduates’ careers in industry would be very feasible in order to find
out which contents are found to be more useful than other in longer periods. The true
sales volumes per SE for each industry should be studied in order to have need
forecasting more accurate.
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Abstract. The Design for today’s complex world requires a cross-disciplinary
and multidisciplinary approach involving several domains of science and
learning. Sharing knowledge has aroused a great deal of interest in Design
Thinking that has been applied in many organizations and institutions in attempt
to acquire creative thinking and a wide-ranged vision broader problem-solving
for user-centered innovation. Adopted by individuals, public and private com-
panies, geared towards entrepreneurial initiative, management, use of technol-
ogy, systems and engineering in the corporate world, its influence has also
extended to curricula of university programs. A brief analysis of DT’s indexes
showed an increase of 50 to 100% in the search for the term Design Thinking,
and indicates that the interest in this methodological tool has intensified in recent
years, reaching a considerable growth with expressive levels. This article
identifies the bias of the usage application and verifies if DT is a trend, or an
asset in addition to a methodology and seeks to determine its real applicability
by designers and other areas and segments where strategic human factors are
essential.

Keywords: Design Thinking (DT) - Innovation - Strategic methodology -
Creative visual and spatial thinking

1 Introduction

The complexity and uncertain perspective defines the contemporary society problems
and situations that require the application of strategies to generate innovative ideas and
solutions. In this context, design has been widely used in the transition of information
and communication age to an emerging era of concepts, where the sustainable and
intangible become essential elements.

According to [1], for decades there has been a great deal of divergence regarding
design methodologies and processes, because of their resemblance with engineering
design [2, 3], to the point where the design methodology seemed to disappear. Cur-
rently, unlike this, there has been a crescent interest in the design way of thinking about
products innovation for the society demand [1]. Following this changing, design
methods acquired importance in several areas, and are also becoming more mature for
the academic and production field, besides an important strategical tool. Nevertheless,
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there is still an absence of sureness for designers upon methods, because of the lack of
recognizing its specific technical capital. In fact, this situation has changed due to a
sudden emerging interest in DT in this decade, and the introduction of multidisciplinary
models in search for innovation [4]. In this way, old methodologies have been replaced
by new multifaceted perception of the web of interdisciplinary approaches involving
expertise, action and specially thought [1, 5, 6]. This process about the way of
thinking the Design Method was never abandoned by engineering and product design
areas [1, 6].

To address changes and the constantly moving environment, that shows hybrid
necessities, turns Design Thinking relevant for several domains and organizations as a
tool to solve “wicked problems” [13], known as complicated structural and organi-
zational troubles [1, 6]. Design Process which includes the trendy concept Design
Thinking is a method where ideas, information and demands are transformed into
product manufacturing possibilities and benefits, services and experiences. DT refers to
a strategic, integrated and associative creative thinking that allows designers to observe
all sides of a problem, check several variables, inquire and apply their expertise and
knowledge, in theoretical and practical possibilities.

The model thinking of a project process in stages, trying to replicate the way
designers think their conceptions, was given this terminology (Design Thinking) in this
century (DT), after his mentor, Tim Brown, named it in 2008 [4-6]. Exactly corre-
sponds to the Design Process method in a multidisciplinary approach of a phased
project led by a team. It can be inferred that DT has been used to address the real needs
of society for problem solving and to redeem McKim’s view [4] regarding the
importance of user needs reviewed and expanded by [9], balancing technical resources
and business in a whole vision, a holistic and systemic way, with an emphasis on
strategies [3, 4].

Thus, one can see that design and science are becoming inseparable concepts [7, 8]
and parts of a human-centered multidisciplinary approach [8] focused on User-Centered
Design [9] “Science is no longer perceived in terms of Methodology focused on a
specific world view. It’s one more expanded rationale for identifying, structuring and
solving problems. This makes the sound of scientific methodology indistinguishable
from design methodology” [7].

Creativity and product design last from 1958 until the beginning of 2000 as a kind
of “one-disciplinary” management, based on the descriptions of Stanford and MIT
specialists Arnold and McKim [4]. From individual Product Design to Brown and
Kelley’s Design Thinking team, methodologies are essential and have in common the
application of human-centered approach [6], focused on User-Centered Design [9], as
shown in Fig. 1.

Kelley indicated, in [4], that the key point of Design Thinking principle lies in the
fact that it is represented by a multidisciplinary cluster profile and as well, the chosen
terminology who appointed it was very tactical and successful.

Checking the paradigm that shows a status change about the importance of product
planning being gradually replaced by the importance of the concept planning, this
study makes a DT application and usage analysis, determining if Design Thinking is
characterized as a trend, a fad, or if it is indicated as a strategic application tool to
achieve innovation [10].
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FROM PRODUCT DESIGN TO DESIGN THINKING AT STANFORD

Fig. 1. Design path at stanford - from product design to design thinking (1958 —2015). Adapted
from Camacho/Kelley’s testimonial (2016) [4].

2 DT Strategic Applications and Methodological Purpose

As stated by [10, 12], the recent evolution of Design Thinking in the field of organi-
zational methodology has brought some important contributions. Researchers have
found that standardized approaches to project management favor efficient implemen-
tation and thus become strategic. The technique includes three organizational topics:
management of the exploratory phase, management of stakeholder involvement in the
project, management of the project in relation to the business development process and
company strategy [11]. It has been highlighted by practitioners as well as by academia as
a new methodology that is potentially worthy of them to improve innovative outcomes,
be they products, services, experiences or benefits. However, an idea is worthless if its
execution is not carried out, and for that it is necessary to use a methodology of
successive actions giving continuity and form to the creative project [1-3, 11].

The entrepreneurial initiatives of the general market, the public administration
sector, the innovation and academia environments have started to apply the method in
their proposals and capacities since the beginning of this century [4]. These institutions
define DT as a model of organizational and spatial creative thinking and as a tool to
accelerate innovation [14, 17]. It is also indicated as a potentially valuable method-
ology to achieve the solution of complex problems [13]. In general, the intention of
using it is essentially strategic, proposing improvements and achieving breakthrough
results in products, services, experiences or benefits.

The essential purpose of DT application is to enable people and teams to think like
designers. On the word of [11], the knowledge generated from a DT course is generally
superficial, with no guarantee of effectiveness in the generation of ideas, although there
is a relative increase in the innovation potential and innovation capability [18] of the
proposals generated through experimental exercises [17].

Designers think with empathy [12, 16], creative thinking, visual thinking and
spatial sense [19, 20]. Spatial thinking is where the mental process accomplishes the
creative conception [19]. The lack of relation to the different aspects and directives that
unreturned the design can compromise the adaptation and the result of the DT [12],
adapted to a simplified and generic course [10, 11], especially from the point of view of
the user as the beneficiary in the final activity, which involves the analysis of usability,
human factors and ergonomics [9]. Only considering these aspects is it possible to
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innovate. Design-based innovation has emerged as an alternative way of generating
competitive products or services; by identification, a structure is created to generate
new meanings, using a set of key processes [10, 15].

2.1 Design Thinking Performance Search Index

Undoubtedly the increase in the search for information about DT is evident in the last
years, which can be seen by the upward curve. Design Thinking has been researched
with some constancy since 2008, when it starts to intensify. Before 2014, in many
countries and USA, the trend maintained the pace of growth with sharp peaks until the
end of 2016, when it reached 100% increase. Recent data indicates a soft fall, close to
60% access rate for the term Design Thinking, in January and February of 2017. It also
shows two sudden peaks of increase, in early 2017. Comparatively, in Fig. 3, that
shows the performance of this search only in Brazil, the interest in Design Thinking
intensified previously than in other countries, but its intensity stood out from the end of
2008 (due to the crisis), maintaining an upward trajectory, with oscillations, from 100%
close to 65%, until now.

Figures 2 and 3 allow us to observe the indexes and make a comparison of simi-
larities between the global search profile - including USA (above) - and Brazil’s search
profile (below). The quest curve of interest in DT shows some similarities between both
examples presented by the images.

® design thinking + Comparar

Todo o mundo v 2008 - presente ¥

Interesse ao longo do tempo @

2008 prose

Fig. 2. Design Thinking World Index Search 2008-2017 - by Google Trends, March 2017.

The global search for the term Design Thinking presents a balanced chart in
continuous growth, in the last five years. Some punctual drop peaks show the oscil-
lations referring to the crisis periods, but did not affect the ascending profile of the
curve of interest. The cities that stood out are all different, in culture, technological
development, social and economic profile. Singapore is the city that invests more in
DT, 100% search index by DT. San Francisco sustain the Silicon Valley State of
California on the list with 45%, and Brazil surprisingly is the only country that has
qualified two cities in the actual score: Diadema, a district of Sao Paulo (60%) and
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Fig. 3. Design thinking Brazil’s index search 2004-2017 - by Google Trends, March 2017.
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Fig. 4. Design thinking world search (last five years) — by Google Trends, March 2017.

Porto Alegre a south state capital (62%). Those two Brazilian cities have common
indexes with Berlin, in Germany (58%) (Fig. 3).

USA profile demonstrates the prevailing interest in West Coast, South Coast, and
East Coast and some central parts of the country for the last five years. The terms
related to DT that have gotten more projection, are Stanford (over 100%) and IDEO
(over 60%) those two strong, respectable and innovative brands were the highlights of
the survey, which also indicated the words empathy, courses and user-experience as
topics with a sudden increase. The traditional states of Massachusetts and California,
notorious for technological development and innovative companies, excellent academic
and entrepreneurial profile remain very important within the search scope, with three
Metropolitan cities in California among the most significant for Design Thinking: San
Francisco (100%), San Diego and LA (38 e 28% respectively). The state of Hawaii
surprises with a 100% increase in its search, in addition to the district of Columbia
(78%), and Virginia (57%).

In the last five years, as shown in Fig. 5, major and minor indexes change con-
stantly although the curve is always in an ascending path; it can be also identified in
Fig. 6. The interest over time in Brazil is demonstrated in the five major capital cities
that stand out over all other cities in DT search for. These capitals are all located
southeast and south of the country, except Brasilia, federal capital (in the center-west).
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Fig. 5. Design thinking USA search index (last five years) — by Google Trends, March 2017.
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Fig. 6. Design thinking Brazil’s search index (last five years) — by Google Trends, March 2017.

2.2 Innovation Performance and Comparison Index

There are intersections and similarities between Design, Design Thinking and Design
Process, as parts of the same methodology [2]. Figure 7, shows the relation of the main
terms search for those concepts and the maximum index, identified as 100% for Design
and Think together, confirming the trend of exploring new types of thoughts. The map
indicate that USA, Canada, Europe, Australia and Brazil are searching for DT, Think
and Design Process, while Asia and Russia search for Innovation and Management.

A quick comparison between Innovation management search and Design Thinking
search proves that they have similarities and common indexes with other graphics
presented here that are undeniable. Design Thinking is a trend and perpass Innovation
management. Brazil and Singapore are relevant again and reach the top five list search
for DT since 2012 until today/March 2017. Another essential aspect is that the relative
terms are <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>