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EDITORIAL

A New Paradigm: Industry 4.0

but in the history of science and technology, some revolutionary moments can be
distinguished. We do not discuss the Neolithic revolution represented by the tran-
sition from migratory people (hunters, gatherers), to sedentary people (plant cultivators
and animal breeders), nor the changes in the production mode, where six revolutions are
likely to be distinguished. For example, after 1100, the revolution in agriculture appeared
by the use of metal grommets and tools; towards 1400, a commercial revolution takes
place through the emergence of banks and new types of contracts; after 1600 a scientific
revolution takes place; towards 1800 there is an industrial revolution based on the use
of steam and the emergence of the division of labour; after 1925 a managerial revolution
took place, through separation between business owners and business leaders, and after
1960 a revolution in services took place, which led to the industrialization of services.
Regarding industrial revolutions, W. Taylor Thom (Science and Engineering and the
Future of the Man — 1961) identified six such revolutions: first — wheel discovery; the sec-
ond — or smelting; third — the use of steam power; fourth — the production of chemicals;
fifth — electricity; sixth — transport; seventh — electronics.
J. Gimpel (Industrial Revolution in the Middle Ages — 1975), noticed that between
1050-1350 throughout Europe there was a change in creativity, an ,industrial revolution”
as he called it. The monastic orders had a contri-

bution during this period, the church has not . ‘ ’ ‘ . .

T he efforts of people to develop science and technology have been continuous,

yet imposed its dogmas on us. But after 1300 a
decline in creativity is observed, it is less and less
innovating desire, this because the economic . The Fourth

and social need has disappeared. The Renais- \ Industrial Revolution ‘

sance Era was a time of revitalization of science, is still in its nascent

but less of technique. \ ’ state.”
But most researchers believe that industrial ’ Gary Coleman \

revolutions occurred after 1780. John Bernal (Sci- ‘ ‘ (Deloitte '

ence in History — 1954) identified three revolu- ‘ Consulting)

tions: the first revolution — the emergence of the \ ‘ -

steam engine (at the end of the 18th century);

the second revolution — internal combustion en-

gines (at the end of the 19th century); the third
revolution — electronics (mid-20th century). But
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Professor Mihai Draganescu (The Second Industrial
Revolution — 1980) considers that only two indus-
trial revolutions took place; the first was based on
the steam engine (1780), and the second was after
1970 with the advent of microelectronics.

After 2012 we can speak of the fourth indus-
trial revolution leading to Industry 4.0. In the fourth
revolution, cyber-physical systems (computer-con-
trolled coordination systems) are created, for exam-
ple, have appeared the autopilot, automatic medical
monitoring, driverless cars, autonomous robots, etc.
The fourth revolution is based on cybernetics,
mechatronics, artificial intelligence, genetic algo-
rithms. And as a consequence now we talk about
Marketing 4.0 Quality 4.0 Communication 4.0 and
who knows what other areas will become 4.0.

But as the signals of an industrial revolution ap-
peared about 50 years before the actual revolution
(the steam engine appeared before the first indus-
trial revolution, the electric battery before the second
revolution, the electronics before 2012), it could be
that we are actually witnesses of the Third indus-
trial revolution as identified by John Bernal and
probably started in 1980 as appreciated by Mihai
Draganescu.

Sorin Ionescu
Editor-in-Chief

A
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The Sustainable Universily
in the New Economic (ontext

Gabriela Vica Olariu, Stelian Brad, Mircea Fulea
Technical University of Cluj-Napoca, Romania

Higher education institutions bears a great responsibility for the local, regional and
national environment impacting them as well as the graduates and their future
decisions. The concept of a sustainable university should comprise all three fields
of sustainable development: a bealthy environment, economic performance, and
social cobesion. All things considered, the universities from Romania need to focus
their attention on incorporating sustainability principles into everyday activities
and structures: management performance (vision, mission, strategy), education
and research (programmes, curricula, teaching methods), operations, forming
networks and reporting to stakebolders (sustainability indicators). This research
proposes a methodology to translate how the theoretical concept of a sustainable
university is translated into practical tools for coordinating continuous improve-
ment efforts put into sustainability. The methodology is based on the PDCA cycle.
Moreover; this paper encourages universities from Romania to improve their strategic
objectives through the integration of sus-

Abstraet

tainable development principles within ' ’ ) .

their academic activities and strategies.

Therefore, a new approach and tool for . .
continuous improvement and assessment . Because ‘

of sustainability can be implemented in \ y’' J of tmnsform T

higher education, in Romania, in total ’ echnological developmen ‘ ’
compliance with the requirements of Euro-

now we are talking abouz‘
pean and international sustainability \ ’ the fourth industrial
standards. In order to improve the quality LK. ‘
of Romanian bigher education and

‘ Ban Ki-moon '
administration, several conclusions and . .
recommendations have been suggested for

the implementation of this new approach. . \ ‘ ‘

Keywords: sustainability, higher education,
sustainable university
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Introduction

Sustainability is receiving more and more
attention in universities across the globe.
According to the Declaration and Rec-
ommendations of the Thilisi Intergovern-
mental Conference on Environmental Edu-
cational organized by UNESCO and UNEP
and held in 1977, the fundamental prin-
ciples of sustainability are: reorienting ed-
ucation towards sustainable development,
increasing public awareness and promot-
ing training (Agenda 21, 1992).

In 1992, the concept was promoted
within the United Nations Decade of Ed-
ucation for Sustainable Development
(UNDESD), proposing new opportunities
in education and research such as formal
education, public awareness and training.
,To be effective, environment and devel-
opment education should deal with the dy-
namics of both the physical/biological and

FAIMA Business & Management Journal

socio-economic environment and human
(which may include spiritual) development,
should be integrated into all disciplines,
and employ formal and non-formal meth-
ods and effective means of communica-
tion” (Agenda 21, 1992). Luis Velazquez
et al. (2005) identified some factors that
could obstruct the implementation of sus-
tainable initiatives in higher education in-
stitutions, such as lack of awareness; inter-
est and involvement; lack of funding; lack
of support from university administrators;
organizational system; lack of opportune
communication and information; resistance
to change and so on.

Higher education bears a great respon-
sibility for the local, regional and national
environment impacting them as well as the
graduates and their future decisions. The
concept of a sustainable university should
comprise all three fields of sustainable de-
velopment: social cohesion, healthy envi-
ronment, economic performance. Sustain-
able social development (people) is aimed
at the development of people and their so-
cial organization, in which the realization of
social cohesion, equity, justice and well-be-
ing plays an important role. A sustainable
environmental development (planet) refers
to the development of natural ecosystems
in ways that maintain the Earth and respect
the non-human world. Sustainable eco-
nomic development (prosperity) focuses
on the development of the economic infra-
structure, in which the efficient manage-
ment of our natural and human resources
is important (Grecu and Denes, 2011). The
fundamental characteristics of higher ed-
ucation that emphasize its potential influ-
ence on sustainable development can be
emphasized as follows: higher education
tends to be more innovative and sponta-
neous and can promote the education for
sustainable development most effectively



and train others to carry out its aims, par-
ticularly in primary and middle schools;
higher education has the expertise to offer
more scientific and technological support
in energy saving and emissions reduction
and to contribute to the development of in-
dicators and assessment systems, and the
implementation of strategies for new tech-
nologies; higher education educates stu-
dents in all professional fields, trains future
government leaders and thus influences
the development of future (Niu, Jiang and
Li, 2010).

Universities have an important role in
education for sustainable development be-
cause this concept incorporates the prin-
ciples, values and practices of sustainable
development into all aspects of education
and learning. Education for sustainable
development supports five fundamental
types of learning to provide quality edu-
cation and foster sustainable human devel-
opment — learning to know, learning to be,
learning to live together, learning to do,
learning to transform oneself and society
(Wals, 2009, p. 26). Moreover, education for
sustainability is a new approach that we
must all understand to allow browsing to
a sustainable future. To facilitate this pro-
cess, teachers learn new skills, including
collaboration, negotiation and building part-
nerships with those works. As a result, the
university tries to improve students’ knowl-
edge and awareness through curricula, rel-
evant policies, study programs, and train-
ing (Grecu and Denes, 2011).

Literature Survey

Some references that approached the
concept of sustainability in higher educa-
tion are reported by Romanian research-
ers. Some representative results are further
highlighted. In this respect, due to the ex-

The Sustainable University in the New Economic Context

tended development of technologies, many
of the higher education systems combining
both traditional learnings with e-learning as
an alternative solution for sustainable life-
long education. Pamfilie et al. (2012) ana-
lyzed the influence of various elements
specific to an e-learning platform upon
user’s perception, as it resulted from two
kinds of research (the first focused on
identifying bachelor student’s perception
about e-learning and the second focused
on a group of people enrolled in an on-
line master business program) performed,
along the university year 2010-2011 in Bu-
charest Academy of Economics Studies.
The results show that this form of educa-
tion is considered to provide less knowl-
edge and recognition and lower academic
status, compared to the traditional cam-
pus form of study, especially by students
but for people from business area
enrolled in e-learning programs tend to
appreciate their flexibility and accessibili-
ty. Recently, Novo-Corti et al. (2018)
study how economics courses at higher
education institutions from Romania can
influence sustainable development based

Volume 8, Issue 1 — March 2020 7
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on a sample of 1250 respondents — stu-
dents, master and PhD — from the econom-
ic faculties of some Romanian universities.
The results show also that the economic
higher education system in Romania has
started with small steps to adapt to the
environmental requirements and the
effort still required to be made are signif-
icant, since it is observed that all under-
graduate, graduate and PhD require a
change of attitude and mentality.

Grecu and Denes (2011) tried to find
out if there is any difference in students’
knowledge and awareness of sustainable
development in university. Based on the
comparison of the questionnaires addressed
to the freshmen (students in the first year
of studies) and seniors (students in the last
year of studies) of the Engineering Faculty
of Sibiu, the results show that very little is
studies in faculty about sustainable devel-
opment. Activities and habits of students
related to sustainability and protecting the
resources are low and the easiest method
of information is an optional course in the
faculty or involved in practical activities.

Cristu (2017) analyzed the situation of the
universities in Romania between 2009-2015
from the point of view of sustainability.

8 FAIMA Business & Management Journal

The results show a permanent decrease in
the students’ number as a result of the de-
crease of birth rate; the compression of the
bachelor studies; the dropout the regis-
tered in the high school; the demands of
the baccalaureate exam. Also, the
decrease in the number of departments is
the consequence of the decrease in stu-
dents’ number and the economic crisis.
The decrease of the teaching staff is
explained by the requirements of the
national education Law no.1/2011 regard-
ing retiring, as well as the obstruction of
vacancy contest of the academic jobs.
The Romanian Reform Program aims to
implement to Romania’s level the Europa
2020 Strategy objectives regarding the
early drop out of school rate and the ter-
tiary education among personages
between 30-34 years.

Implementing a sustainable integrated
management system in universities can be
a step to a sustainable university but is not
an easy endeavour. Pascu (2015) developed
a sustainable integrated system based on ef-
fective knowledge management, the qual-
ity assurance principles and techniques and
the project management approach. Follow-
ing a structured, systematic approach re-
duces implementation time and guarantees
consistent documentation. The top man-
agement of the university must have an
overview of the entire complexity of the
process. Universities can adapt or create
a specific model for the integrated man-
agement system (with or without sustain-
able components).

All things considered, the universities
from Romania need to focus their atten-
tion on incorporating sustainability prin-
ciples into everyday activities and struc-
tures: management performance (vision,
mission, strategy), education and research
(programs, curricula, teaching methods),



operations, forming networks and report-
ing to stakeholders (sustainability indica-
tors) (Lukman and Glavi¢, 2007).
Because sustainability is a complex and
multidimensional concept, this research out-
lines the key elements for understanding
factors of sustainability in the context of a
higher education institution from Romania.

The Strategy
in a Sustainable University

The strategy is a source of the organiza-
tion’s value and must be focused both on
increasing effectiveness as well as on in-
creasing the organization’s efficiency. Ac-
cording to the National Development Strat-
egy of Romania, Horizons 2013 — 2020-2030,
the strategy aims to achieve the following:
to increase access to inclusive and quality
education; to increase the rate of enrolment
in the education system, and improve pupil
comfort and a curriculum based on pupil
development; to promote entrepreneurial
culture and the necessary skills throughout
the education system; to modernize infra-
structure in the area of education training;
to establish a regulatory framework for the
running of continuing training pro-
grammes and to encourage participation in
such programmes, involve companies in
supporting employee enrolment in pro-
grammes; and support the education pro-
cess through out-of-school and extra-cur-
ricular programmes in development on
education for health, civic, cultural and
artistic, scientific and ecological education,
and education through sport. The best
strategy is to maximize the results of an
organization (Romania, The Department
of Sustainable Development, 2018).

A sustainable university is defined as ,a
whole or as a part, that addresses, involves

The Sustainable University in the New Economic Context

and promotes, on a regional or a global lev-
el, the minimization of negative environ-
mental, economic, societal, and health ef-
fects generated in the use of their resour-
ces in order to fulfil its functions of teach-
ing, research, outreach and partnership,
and stewardship in ways to help society
make the transition to sustainable life-
styles”. In fact, universities should define
their own concept and definition of what

a sustainable university is about (Velazquez

et al., 2006). Three components of a sus-

tainable university must be integrated into
the strategic vision of the university, name-

ly (Pascu, 2015):

e Education as sustainability — introduc-
tion the sustainability to the education
system. Educating the students from all
disciplines in sustainability to create
benefits for society;

e Knowledge transfer — transferring knowl-
edge and collaborate with society, to
make sure that society takes into account
the social, economic and ecological di-
mensions of sustainable development;

e Interaction — promoting greater interac-
tion between the political, public, and
private sectors, by creating and devel-
oping knowledge through research and
having a multidisciplinary approach.
Universities have focused on education

for sustainable development and this form
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of education should become an integral
part of all quality education and inherent to
the concept of lifelong learning. Also, the
implementation of sustainability in higher
education could begin by establishing cri-
teria to evaluate sustainability.

There are many alternative methodol-
ogies that an organization could use to
measure, control and monitor their activi-
ties in a sustainable way. The literature in-
cludes investigations of models and meth-
odologies through which sustainability in
the complex organization of a university
can be analyzed, as well as measures the
dimension of the sustainability variables,
and their reporting. The methodologies
have some common features: an ability to
measure a decrease in energy consump-
tion; the integration of sustainability goals
in activities; the possibility to define things
that happen outside the institutional barri-
ers (the university is an actor in the social
development process); the ability to incor-
porate perspectives of the main perfor-
mance levels (environmental, social and
economic) (Vagnoni, Cavicchi, 2015).

The Methodology

As we have not found a methodology
based on the principles of sustainable de-
velopment in universities from Romania, in

10 FAIMA Business & Management Journal

the present paper we propose a methodol-
ogy based on Plan-Do-Check-Act (PDCA)
cycle which is a useful tool for coordinating
continuous improvements efforts. Inspired
by Velasquez et al. (2006), we identified four
phases in the development of sustainability
in higher education institutions, namely:

1. Developing a sustainability vision for the
university — universities should define
their own concept and definition of a
sustainable university and they should
make it specific to their university.

2. The mission — the mission statement
should convey the inspiration and the
motivation of the vision.

3. Sustainability committee: creating poli-
cies, targets, and objectives — in the sus-
tainable university model, the committee
is the main decision-making level and it
helps people responsible of those initia-
tives by disseminating and receiving in-
formation, coordinating initiatives, ob-
taining funds and ensuring its policies
are implemented. This committee must
be formed with the representation of all
key players in the university community
such as students, academic staff, staff
members, administrators and some rep-
resentation of honourable members of
the surrounding society. The creation of
sustainability policies could be one of
the most important tasks for the com-
mittee. ,When a policy is absent or is de-
veloped with broad unit input, efforts
are likely to be uncoordinated, and the
result will be unfocused and short-lived”
(Hammond, 1998).

4. Sustainability strategies — the sustaina-
bility initiatives of universities are organ-
ized into four strategies. The first strat-
egy is sustainability on education in all
its forms such as formal — undergrad-
uate, graduate and certificate programs;



non-formal — conferences, seminars and
workshops; informal — family, commu-
nity, grassroots movements; distance
learning. The second is sustainability on
research: individuals, groups and affil-
iated centres and the third is the strat-
egy for sustainability on outreach and
partnership between the university and
educational sector, governmental agen-
cies, the private sector and NGO’s com-
munity. The fourth strategy, sustaina-
bility on campus, is the most recent of
all strategies for fostering sustainability
in universities, also called ,greening the
campus”.

Promoted by Edwards Deming, the PDCA
cycle (Plan-Do-Check-Act), is a useful tool
for coordinating continuous improve-
ment efforts (Deming, 1950). The first stage
of the PDCA cycle identifies what is going
wrong and generates ideas for solving
the problems of unsustainability. In the
second stage, the people responsible for
sustainability initiatives must evaluate the
selection proposal on a small scale. This
minimizes costs if the proposed changes
do not work. Check refers to review if
the proposed changes are achieving the
desired result or not. The next step is to
implement those ideas that are designed
to solve the problem or to improve the
efficiency of an initiative. However, the
cycle is not stopped at the end of this step,
but it continues to go through the cycle
again for solving new challenges and
problems.

The incorporation of policies for sup-
porting sustainability is more usual than
the incorporating of sustainability in mis-
sions. Energy and water conservation initia-
tives were favoured among people respon-
sible for sustainability programs. Recycling
program for organic or inorganic materials
is a popular sustainability practice in higher

education institutions. However, it is im-
portant to understand that implementing
the sustainable university model is a pro-
cess of continual improvement in environ-
mental, social, and economic performance
that should be made through incremental
steps.

On the other hand, Lukman and Glavic¢
(2007) defined the key elements for the
implementation of the sustainability system
in universities. Considering the adoption of
sustainability initiatives and its implication
for university processes (administration, ed-
ucation, research and knowledge transfer),
a number of issues need to be analyzed for
a better understanding of a specific orga-
nization’s approach, and a methodology
needs to be proposed for implementation
and the achievement of sustainability goals.
The model of the Deming Cycle (Plan-Do-
Check-Act) is presented in their research.
The four steps in approach to a sustain-
able university are proposed, namely:

e Policy (Plan) — this policy consists of
strategic elements such as the universi-
ty’s statement, including its mission, vi-
sion and goals, organizational structure,
and strategy. The vision presents a
starting point for policy development
and needs to be ambitious, and future-
oriented. 1l also provides motivation ex-
tensions for all stakeholders. The mission

Volume 8, Issue | — March 2020
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is more realistic than the vision and de-
termines the essential elements, regard-
ing the strategy of an organization and
its relationship to the environment. The
goals should be very clear and easily
understandable by all stakeholders and
they should be specific and measurable
in order for a sustainable future. A de-
tailed plan should be made to achieve
the proposed goals. The strategy incor-
porates life cycle assessment and sus-
tainable growth. But, these sustainable
initiatives (goals) and the implementa-
tion of basic documents cannot be a-
chieved without the support at all lev-
els, from the Rector to departmental
leaders, from the students to citizens
and other stakeholders in the process.
Operations (Do) — referring to all activ-
ities of university life, and its environ-
ment. These activities are education, re-
search and practice. These actions can
be made by introducing specific sustain-

PLAN

f.w 8 4. OPTIMIZATION

ability programs, to innovation in prod-
ucts, processes and technologies, to re-
duce the environmental impact.
Evaluation (Check) — this step includes
standards and quality control and man-
agement methods and tools. Further-
more, the adoption of a number of in-
dicators able to capture and measure the
environmental, social and economic per-
formance of the university shall be in-
troduced.

Optimization (Act) — can be defined not
only as of the implementation of a pro-
cess of innovation and development to
improve the university’s performance,
but all these improvements should be
included in a university’s sustainability
report. It should comprehend a cost-ben-
efit analysis of spending, saving, best
practices, and societal performance.
Also, it is necessary for a university to
become involved in local and regional
development.

SUSTAINABLE
DEVELOPMENT

(W, 13¢,4 3. EVALUATION

L_PRACTICE | | RESEARCH |

Figure 1 — Process and elements of a sustainable university
(Source: Lukman and Glavi¢, 2007)
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A Case Study

According to the EU strategic plan, Ro-
mania is currently implementing, as all other
member states, the Europe 2020 Strategy
(http://ec.europa.eu/europe2020), a general
vision that proposes three main priorities:
U The smart growth: developing an econ-

omy based on knowledge and innova-

tion (supported in particular by the ,An

Innovation Union”, , The Moving Youth”

and ,The Digital Agenda for Europe

strategic initiatives”);

U The sustainable growth: promoting a
more resource-efficient, greener and
more competitive economy (supported
in particular by the strategic initiatives,
such as: ,Resource-efficient Europe” and
»An industrial policy adapted to the glo-
balization era”);

U The inclusive growth: promoting a high-
employment economy to ensure social
and territorial cohesion (supported in
particular by the Strategic Initiatives: ,An
Agenda for New Skills and Jobs” and a
,2European Platform for combating pov-
erty”).

In this context, the Technical University
of Cluj-Napoca (TUCN) aims to integrate
into the components of its academic activ-
ity the strategic European, national and re-
gional approaches. For 2016-2020, the mis-
sion of TUCN is conducted in the follow-
ing directions:

QO The human resources education through
bachelor, master, doctorate programmes
and continuing education based on the
paradigm ,education through research
and for research”;

O The relevant knowledge generated
through research, innovation and artis-
tic creation, pursuing results that bring
prestige and visibility to the university
and are also transferable to products,
technologies and solutions;

The Sustainable University in the New Economic Context

O The commitment to society, by assum-
ing the role of ,active citizen” in the lo-
cal, regional and national community;

QO Connecting the academic community
to the European and global one, facili-
tating the access of the local and re-
gional community to the globalized flow
of knowledge and values.

The integration of sustainability in the
universities from Romania can be viewed
as a change of the strategic objectives with-
in the vision and future objectives of the
university activity. These strategic objectives
could be reflected in four main areas, name-
ly: education, scientific research, society and
management.

According to the 2030 Agenda for Sus-
tainable Development, the university re-
quires policy changes within the integration
of sustainability through organizational
structure, statement, and strategy. To be-
come an institution that integrates sustain-
able development principles, the mission of
TUCN could be conducted in the following
directions for the next years 2021-2030:
@ Modernize the education system by

adopting the methods of teaching and

learning to the use of information tech-
nology and increase the quality of edu-
cation;

Volume 8, Issue | — March 2020
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@ Expand the concept of sustainable de-
velopment in formal university educa-
tion as a principal and a specialization
and highlight the role of interdisci-
plinary research in the development
of a sustainable society;

@ Organize technical education into spe-
cially designed and equipped campuses;
train qualified teaching staff; create a
curriculum tailored to the needs of the
labour market by developing partner-
ships, including with the business com-
munity;

@ Expand the network of community-
based permanent education centres by
the local authorities; continue to involve
companies in supporting employee en-
rolment in such programmes;

@ Encourage sustainable lifestyle in the
university (2030 Agenda).

After the first stage of the PDCA cycle,
for the next stage (operations), some uni-
versity activities could be implemented in
small steps at the level of some depart-
ments and services of the university, for
example: civil engineering, electrical engi-
neering, mechanical engineering, materials
and environmental engineering and so on.
These activities could be conducted in the
following directions:

% The reduction of costs for utilities in
all university buildings;

% The reduction in consumption of ener-
gy by a heating system in campuses;

% Establishment and implementing some
projects for the use of renewable re-
sources;

*» Dematerialization of administrative pro-
cesses;

** Rationalization of supply processes and
waste management;

** Sustainability oriented projects at the na-
tional, regional and international levels;

“» Implementing sustainability in the edu-
cational and research processes;
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% The improvement of the libraries on-line
services through an increase in elec-
tronic sources.

In the next stage, evaluation includes the
review if the proposed activities are achiev-
ing in the desired result or not. The evalu-
ation step includes management methods
and tools (benchmarking, Quality Function
Deployment-QFD, Balanced Scorecard).
For example, in sustainable electrical engi-
neering, the TUCN is implementing a pilot
project named DR-BOB in its own build-
ings. The main objective of this project to
develop an energy monitoring and target-
ing system, along with a Demand Response
(DR) program. The concept of DR is re-
lated to reductions in electricity bills but,
now, it is actually much more complex and
refers both to decreasing or increasing
energy consumption. A total of 12 TUCN
buildings have been selected to evaluate
the total energy efficiency potential during
the DR-BOB project (Bargauan et al., 2017).
Also, the sustainability-oriented project at
the local, regional level is the BISNet Tran-
sylvania — project. The general objective of



BISNet Transylvania project is to increase

competitiveness and innovation capacity
in two regions of Romania (namely the
North-West and Central regions), by pro-
viding integrated business and innovation

The Sustainable University in the New Economic Context

services, focusing on regional priorities and

- by developing the local network capabil-

ities. In addition, recycling is a popular sus-
tainability practice at university.
Finally, the next step is to solve those

g activities already identified in the evalua-
| tion step and improving new solutions.

Management decisions are adopted, based

~ | on this step. In order to encourage inno-

vation and sustainable development, it is
necessary for a university to become sup-
port for cooperation with production and
service sectors and foster sustainable pro-
duction and consumption practices. All of
these solutions should be included in a
university’s sustainability report which can
be presented and published annually.

However, the cycle is not stopped at
this level. It is always necessary to go
through the cycle again for the next level.
Each cycle brings the process to a higher
level. The Deming cycle is a spiral, leading
to continuous improvements.

3
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Figure 2 — The PDCA cycle of a sustainable university
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Discussions

Inspired by Velazquez et al. (2006), who
proposed a model of the sustainable uni-
versity, and Lukman and Glavi¢ (2007), who
identified the key elements by making use
of the Deming spiral, in the present paper
we have described the PDCA cycle. The
first step of the PDCA cycle points out plans
for future development. After this step,
day-to-day activities are emphasized, based
on management decisions. The third step
evaluates those results achieved in the
previous steps. The last step of the cycle
refers to improvement and indicates
those optimization activities, which influ-
ence managerial decision-making.

Several directions have been identified
for implementing sustainability in the aca-
demic environment alongside with a set of
measures that were suggested for the sys-
tematic transition to the sustainable univer-
sity model. These directions are in line with
Romania’s National Sustainable Develop-
ment Strategy 2030, adopted by the Roma-
nian Government and consist in the fol-
lowing initiatives: modernizing the educa-
tion system by adopting the methods of

-
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teaching and learning to the use of infor-
mation technology and increase the qual-
ity of education, expanding the concept of
sustainable development in formal univer-
sity education, organizing technical educa-
tion into specially designed and equipped
campuses, creating a curriculum tailored to
the needs of the labour market by devel-
oping partnerships with the business
community, expanding the network of
community-based permanent education
centres by the local authorities and
encouraging sustainable lifestyle in the
university.

Thus, a new approach and tool for con-
tinuous improvement and assessment of
sustainability can be implemented in higher
education, in Romania, in total compliance
with the requirements of European and in-
ternational sustainability standards. The im-
plementation of the sustainable university
model requires more effort by the top man-
agement of the university and additional
funds and resources must be allocated for
sustainability initiatives. Moreover, the
inclusion of sustainability principles into
university practices is needed, as well as
an evaluation and optimization process.

B




Conclusions

In order to improve the quality of Ro-
manian higher education and administra-
tion, several conclusions and recommen-
dations have been suggested for the imple-
mentation of this new approach, such as
the reduction of costs for utilities in all uni-
versity buildings; establishment and imple-

The Sustainable University in the New Economic Context

services through an increase in electronic
sources and implementing sustainability in
the educational and research processes.
This research proposes a methodology
to translate how the theoretical concept of
a sustainable university is translated into
practical tools for coordinating continuous
improvement efforts put into sustainability.

menting some projects for the use of re- Moreover, this paper encourages univer-

newable resources; dematerialization of
administrative processes; rationalization of
supply processes and waste management;
the improvement of the libraries on-line

sities from Romania to improve their stra-
tegic objectives through the integration of
sustainable development principles within
their academic activities and strategies.
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Blockchain Ecosystem
in the Financial Services Industry

Dancho Petrov
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The emergence of disruptive technologies such as blockchain in the financial ser-
vices industry is causing , high tension” among systemic market players. Leading
financial institutions are experiencing increasing discomfort with the entry of
new high-tech competitors into niches that they have traditionally dominated for
centuries. The advent of blockchain as a new bhigh-tech ecosystem could not only
change the institutional profile of the financial industry but also alter the nature
of financial deals, reshape the trading patterns and relationships between coun-
terparties. The research focus of this paper includes questions such as: is the
blockchain ecosystem capable of dramatically disrupting the financial services
industry, which segments are likely to be affected, and what is the expected natu-
re of the changes. The methodological toolkit used is based on literature review
and use cases analysis that examines the expected positioning of blockchain in
selected segments of the financial industry. The interaction between the distribu-
ted ledger and smart contracts as compo-
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Introduction

Blockchain undoubtedly has the dis-
tinctive characteristics of disruptive tech-
nology, according to the classic interpre-
tation of this term (Bower, Christensen,
1995; Zeleny, 2012). The market pheno-
menon ,disruption” is identified with an ef-
fective response to competitors, the finding
of new growth opportunities and a better
understanding of customer needs (De Mei-
jer, 2019). There are numerous reasons to
consider blockchain as a type of techno-
logy which, with enviable audacity and
ease, is capable of changing the ,rules of
the game” and replace today’s big ,players”
in the financial industry.

The concept of blockchain was born
only a decade ago, and like any new tech-
nology, its capabilities have not yet been
fully explored. A study conducted by Jana-
viciene and Fomin (2019) based on data
from 58 relevant articles indicates a grow-
ing interest of the scientific community in
blockchain application in the context of ec-
onomics, management, and finance. Opin-
ions of authoritative sources on these is-
sues range from apocalypse forecasts to
optimistic euphoria about the capabilities
of the new technology. In the spirit of the

- Bank of Ireland &)

pessimistic scenario, Deutsche Welle (2019)
broadcasts a documentary with the pro-
vocative headline ,The end of banking, as
we know it?”. Doubts about the survival of
banks are also being mentioned in an ar-
ticle headlined ,Blockchain and disruption
in the financial world: Will banks sur-
vive?” (De Meijer, 2019). However, a pub-
lication in the renowned Harvard Business
Review proclaims blockchain as a tech-
nology that ,could slash the cost of trans-
actions and reshape the economy” (Iansiti
& Lakhani, 2017). In the White Paper series
of the World Economic Forum (2018), ex-
perts assess the impact blockchain could
have on global trade over the next 10 years
to an impressive sum of 1 trillion dollars.
The cumulative investments in blockchain
startups have already exceeded 1.5 billion
USD in 2017, and forecasts suggest that in
2025 the added value of blockchain will
grow up to $ 176 billion (Growth of Block-
chain..., 2018).

Experts foresee that the new technology
will revolutionize the financial services in-
dustry and banking as the Internet and so-
cial networks have reformed communica-
tions over the last two decades (Perez,
2015; Swan, 2015). There is no doubt in
the effectiveness of blockchain as that tech-
nology ,accelerates the transfers of assets
around the world down to few seconds
with minimal transaction costs” (EVRY,
2016). In addition to allowing the so-called
peer-to-peer transfers, blockchain eliminates
the need for intermediaries responsible for
the settlement or clearing. Like any new and
less-known technology, blockchain pro-
vokes mixed feelings and sometimes dia-
metrically opposed opinions among the fi-
nancial community. Against this background,
the banks’ reactions spark curiosity since it
is unclear whether they will perceive block-
chain technology (BT) as a threat with a



destructive potential to their status quo, or
as an opportunity that will open new ho-
rizons for development. Some experts be-
lieve that technology can cause a wave of
transformations and innovations that both
financial institutions and their customers
could benefit from (Collomb & Sok, 2016).
However, the top executives from the Ger-
man Berenberg Bank are much more scep-
tical. In their opinion, blockchain is an over-
hyped technology that faces some major
challenges, referring to the lack of exam-
ples of successtul stories (Kelly, 2017). Scep-
ticism about BT’s future can be opposed by
the example of the required timeframe bet-
ween making the important technological
inventions and their actual application. As
many people know, from 1939 to 1942,
Professor John Atanasov, University of lowa
and his student Clifford Berry invented the
world’s first model of the electronic digital
computer with regenerative memory. This
discovery ,matured” for almost half a cen-
tury before it became an integral part of our
daily lives. Another common example is
the creation of the Internet in the 1960s
and the beginning of its popularization as
a global communications network in the
mid-1990s. Whether and when a new tech-
nology will bear fruit and what the extent
of its integration will be are complicated
questions, whose answers require an ana-
lytical look at the cycle and phases of in-
novative technology development —a prob-
lem that is the focus of analysis in the next
sections.

The Essence of the
Blockehain Ecosysiem

There is a very close connection between
the terms ‘blockchain’ and ‘distributed led-
ger’, but the two are not quite identical.

Blockchain Ecosystem in the Financial Services Industry

The functional nature of a blockchain can
be described as a distributed ledger (DL)
with supported identical copies on multi-
ple computers controlled by different users.
Distributed ledger technology (DLT) is as-
sociated with an innovative approach for
recording, sharing and storing data in mul-
tiple registers (ledgers). Moreover, this tech-
nology allows synchronized recording and
storage of data between different users on
a shared network at the same time. In fact,
the idea of a distributed database is not
new. At least not all DLs, by theory, use
blockchain (Natarajan, Krause, Gradstein,
2017). What nourishes the attractiveness
of DLT is the possibility for many users to
share a simple, easily accessible and con-
stantly audited database (Casey et al., 2018).
Therefore, blockchain can be characterized
as a technological structure using DL, which
stores and exchanges data, packaged in
separate blocks and linked together in a
digital chain.

Blockchain uses encryption and sophis-
ticated mathematical algorithms for irrev-
ocable transcripts and data synchronization,
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protected against subsequent manipulation.
In the financial services industry, a third
party generally assumes the care of authen-
tication, confirmation, and storage of trans-
actions. Most often, these are institutional
intermediaries responsible for the clearing
and settlement. The database they main-
tain is centralized, with controlled access
to information. The main idea of using DLT
is to make the history and complete trans-
action chronology accessible and viewable
online by all authorized users on the net-
work (Buitenhek, 2016). Each participant
in a transaction has a valid copy of the tran-
scripts on the network, which may affect,
for example, the ownership of an asset and
the complete timeline of the transactions
performed with it. The system of operation
of the registry is fully decentralized and con-
tains time-trackable information for each in-
dividual transaction (Petrasic & Bomfreund,
2016). Another major advantage of DLT is
the speedup of settlement and the time re-
quired to complete transactions. This leads
to a significant reduction in transaction
costs, as they are performed peer-to-peer
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between correspondent parties without the
need for validation or other types of inter-
vention by a trusted third party. Another
important point is the need for reconcili-
ation and coordination when transactions
are accounted for in different ledgers.
With this said, blockchain is estimated to
be able to reduce accounting infrastructure
costs of investment banking amounting in
between 8 and 12 billion USD annually.
The underlying principle of DLT block-
chain is the shared storage of information,
which results in virtually zero risks of data
loss. Transaction security is achieved through
authorization and encryption processes.
If any particular ‘node’ in the system is de-
fective, the information will not be lost ir-
revocably but will be preserved in its en-
tirety and completeness, since every other
participant has a copy of exactly the same
database. In addition, the transaction log
is stored in the DL, not just the end results
(such as current balances), which protects
the system from manipulations or falsifi-
cation of data. A digital signature from the
participants in the deal certifies the validity
of the transactions. Signed transactions
are sorted into separate blocks and each
block in this chain is assigned a unique so-
called ,hash” code generated by compu-
ters using a complex mathematical for-
mula. Making changes to transactions will
change the hash code of the block where
they are stored. Furthermore, these chan-
ges are reflected simultaneously in all
blocks in the chain. Thus, a possible
change will be first registered immediate-
ly and secondly — immediately identified
and traceable by all participants in the
network. One of the most significant
advantages of using blockchain in ban-
king is the automation of the Know Your
Customer (KYC) process. KYC activities
and customer onboarding currently take



credit institutions more than 26 days to
materialize (Thomson Reuters, 2017).
This period can be drastically shortened
as participants can perform KYC activities
in real-time, establishing the corporate di-
gital identity through the functionality of
the DLT base (McWaters et al., 2016).

The productivity of the technology
could be multiplied by the resourceful
combination of blockchain and smart
contracts. The idea of implanting smart
contracts fits in well with financial tran-
sactions where there is a link between
fulfilling contractual terms and making
real transactions. Nick Szabo (1997) first
introduced the term ,smart contract” and
compared it to a vending machine in order
to illustrate the principle of its operation.
In the context of blockchain technology,
smart contracts are computer programs
recorded in DL that represent a sequence
of self-executing engagements, which
ensure the automated execution of con-
tractual terms (Gheorghe, Tigdnoaia,
Niculescu, 2017).

What makes the use of smart contracts
valuable is the ability to eliminate third par-
ties’ intermediaries — agents or trustees. The
,blockchain-smart contract” combination
forces the execution of transactions in ac-
cordance with the contractual terms. This
minimizes the likelihood of a conflict bet-
ween the parties and opens a door to the
automation of payment processes. The au-
tonomy that is at the heart of smart con-
tracts allows them to function indepen-
dently, without the need for routine con-
trol over the proper and accurate imple-
mentation of their clauses. Apart from au-
tonomous, smart contracts also are self-suf-
ficient, which means that they do not de-
pend on the funding of their issuers (Van
Oerle, lemmens, 20106). Significantly, they
provide greater security and the ability to
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trace legally valid transactions, thereby
greatly facilitating the work of regulators
(Petrasic, Bomfreund, 2016). In addition to
the automated execution of real transac-
tions, ,smart” contracts ,seize” the functions
of the central registry, as they remove the
need for an intermediary agency to per-
form clearing and settlement operations
through independent information concern-
ing the transaction confirmation. Instead,
smart contracts can be programmed to man-
age the entire cycle — from negotiation to
completion of the transaction without hu-
man intervention, while regulators receive
up-to-date information on the activity per-
formed.

Development of Blockchain
in the Financial Services Industry

According to McKinsey, blockchain as
innovative technology is positioned at the
boundary between the ,Pioneering” and
,Growth” phases (Higginson, Nadeau, Raj-
gopal, 2019). Gartner (2018) provides a dif-
ferent interpretation of the development
cycles of emerging technologies, according
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to which technological innovations go
through five stages. The first stage, called
the ,Innovation Trigger”, is associated with
the initial emergence of new technology.
The following phases are the ,Peak of In-
flated Expectations” and the , Trough of Dis-
illusionments”, which are related to the ini-
tial boom and hype expectations of the
emerging technology and the subsequent
decline in enthusiasm. Reaching the final
two phases — ,Slope of enlightenment” and
,2Plateau of productivity” means that the
technology has attained a mature stage in
its development, in which it is expected to
unleash the true potential of its produc-
tivity.

According to Gartner (2018), ,block-
chain in banking and investment services”
in 2018 has already passed ,Peak of Inflat-
ed Expectations” and is positioned near the
border with the next phase of ,sobering”
illusions. One logical interpretation of this
positioning is that after the euphoric
stage has passed, there is a phase of
,2awareness and landing”, in which initial
enthusiasm is replaced with realism and
criticism. Not all blockchain applications
are placed under a common denomina-
tor in terms of the time they need to go
through all stages of development and
become an integral part of everyday life.
In this regard, it is estimated that a period
of 5 to 10 years is required before the
mass application of blockchain in the
financial trade. Given the nature of the
problems that need to be resolved and
the barriers needed to be overcome, it is
more probable that the expected time
needed to ,put into service” the technol-
ogy be closer to the upper limit of this
time horizon (Petorv, 2019). The basis
for such a forecast is the presence of
obstacles of different natures, whose
removal can be a difficult task. One of
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the most serious problems is the expect-
ed response of major stakeholders. The
emergence of disruptive technologies
such as blockchain could be seen as a
threat to the status quo of the so-called
,Systemic” market players and face their
fierce resistance. There are concerns
among financial institutions, with the jus-
tification being that blockchain ap-
plications will cannibalize their profits, elim-
inate them from the market, lead to financial
losses and even bankruptcies (McKinsey,
2018). The accumulating skepticism about
blockchain is fueled by the vague results
of cost-benefit analysis, the varying degree
of interest of the key players involved in the
process, the slow progress and the lack of
real-life examples of implementing block-
chain innovation (Higginson, Nadeau and
Rajgopal, 2019). The other side of this coin
is that financial institutions can accept the
challenges of new technology not as a
threat that will ,throw” them out of the fi-
nancial market, but as a technology tool
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Results and Discussion

A reasonable question about the degree
of infiltration of new technology is in which
segments of the financial market do pre-
requisites for blockchain application exist?
Deloitte (2017) have systematized a con-
struction of symptoms that indicate the ne-
cessity to apply blockchain to a certain seg-
ment. For example, a single segment could
be suitable as a blockchain application field
under the prevalence of the following cir-
cumstances: heavy documents turnover
between participants, predominantly man-
ual transaction processing, delayed settle-
ment, the presence of a claim that allows
different parties to change the terms of the
transaction, and the lack of transparency
in their negotiation. Following this logical

that can be used by both them and regu-
lators to facilitate transactions, enhancing
the security and speed of information shar-
ing and reducing operating costs.

approach with an extended perimeter Ta-
ble 1 lists 16 indicative symptoms that serve
to identify segments where there are pre-
requisites for blockchain application.

Table 1 — Indicative symptoms for blockchain application

Clearing and settlement is done by intermediaries and takes a long time

Information asymmelry exists

Possible data loss

High risk of fraud, falsification, misrepresentation

High administrative costs

Two or more mediators in the deal

High mediation fees

Parallel storage of transaction information and high cost of data synchronization

i o =] & A b W R =k

Complicated document turnover

Mostly manual processing of documentation

The time-consuming process of preparation, concluding and executing a deals

Missing automation of key processes

Issues with authorization and validity of transactions

Problems establishing ownership of assets/collaterals

High expenses for KYC activilies; expensive and time-consuming cuslomers onboarding

High compliance expenses
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Ingurance

The next step is to select a part of the
traditional segments of the financial
industry to test the probability of using
blockchain technology by checking for
the presence or absence of indicative
symptoms in the selected segments.
Eight key segments have been selected
based on the most commonly used focus
on blockchain technology use cases —
global payments, trade financing, capital
market trade, syndicated loans, project
financing, insurance, mortgage and retail
lending, private and corporate banking.
The results of the test for the presence of
symptomatic indicators in the selected
segments are presented in Figure 1.

propect trarce. [N NESETSY 7 HelEsl o Nuulw B
Corporate & private banking [ EIISIEINGN 55 NN
Mortgage & retad lending _ . “
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Figure 1 — Number and type of indicative symptoms

From the analysis in Figure 1 we can
generalize several arguments for a massive
blockchain penetration into segments
such as Trade financing, Capital market
trade, Syndicated lending, Project financ-
ing and Insurance. The prerequisites for
this are the complex transaction structu-
res, the multiple parties involved, the bur-
densome workflow, and the manual pro-
cessing of transactions. The presence of
indicative symptoms of numbers 2, 8 9
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and 10 in all studied segments is also
impressed. This shows the high impor-
tance of factors such as  Information
asymmetry”, ,Parallel storage of transacti-
on information and high cost of data syn-
chronization”, ,Complicated document
turnover” and ,Manual processing of
documentation”.

The expected positive effects of block-
chain application in the affected segments
are systematized in Table 2.
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Table 2 — Expected benefits and outcomes of blockchain implementation

Expected benefits Expected resulis

Accelerale settement and complete or partial . .
alimination of i fiar Increased operational efficiency
Incre:asing transparency by eliminating unequal s ,

access 1o information Limiting information asymmelry
Increased security and crash protection of the g

in 4 I Prevention of data loss

Digital signature and encryption make E .

oo noucs b It Siar ookl Reducing the risk of frauds and falsifications
Reduction of administrative procedures Reducing adminisirative cosls
m’”m“‘m“m intermediaries though | P4 cing unnecessary intermediation
Substantial reduction of mediation Reducing or eliminating the mediation fees
Effective storage and synchranization of data in ,
distributed led Reducing the costs of data synchronization
Allgviation of the procedural complexity of the .
transactions Fmﬂmmlm
Minimize manual processing of data and Reduced costs due to minimization of manual
documents by automating key processes procassing of documentation
Smart contracts provide automated transaction | Reducing the time needed to prepare, concluding
procadures and executing a deals
Automation of key processes from negotiation to | High accuracy, comeciness and accelerated
completion of the deals using smart contracts | organization and execution of transactions
Providing authorized access and authorization
| | don i fing hesh cod Increased level of transaction security
Clarity and transparency about different property | Increased level of security for traded assets and
rights and ownership of assetsicollaterals collalerals
Automated or simplified KYC procedures and Reduced costs of KY'C aclivities and customer
customer onboarding onboarding
Automation of compliance procedures and anti-

e s Reduced compliance expenses

Blockchain’s implementation is expec-
ted to result in significant reductions in
operating costs, increased transparency, re-
duced procedural complexity of transac-
tions, automation of key processes, and
minimization of manual data processing.
BT could significantly facilitate regulatory
authorities and supervisors by providing
them with up-to-date and reliable informa-
tion about completed transactions. One of
the substantial socially significant benefits
for the supervision thanks to the introduc-
tion of the new technology is the , Anti-mo-
ney laundering” feature (Valkanov, 2019).

Regulators will easily be able to trace the
origin of funds and transaction history in
DL without having to request and process
numerous declarations and reports from
the participants in the transactions.
Despite the expected positive effects of
blockchain implementation, there are some
concerns, raised by the disruptive potential
of the new technology, that provoke ten-
sions among financial intermediaries. The
mass application of BT faces unresolved
problems of a technological, legal, regu-
latory and ethical nature. The problems of
technological nature are due to the speci-
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ficity of blockchain functioning. Encrypting
records in DL may make it impossible to
access the system in the event of a lost
password. The high energy intensity of the
so-called mining, which provides the ne-
cessary decentralization of the blockchain
ecosystem, remains unresolved. The legal
challenges can be summarized as follows:
although DL entries are credible and im-
mutable, there still isn’t a detailed legal reg-
ulation of transactions made on the block-
chain platform. For example, if there is a
dispute between two parties or lawsuits,
it is not clear how this will affect the status
of their transactions. The necessary legal
framework will also allow regulatory au-
thorities to exercise their supervisory role
more effectively.

The automation of KYC activities may
also be questioned if there is no compat-
ibility between the partners for the estab-
lishment of a single rating system. The as-
sessment of the costs and benefits of using
technology between financial players may
vary significantly. This may cast doubt on
the benefits of participatory co-operation
and the return on investment in technol-
ogy. Many ethical questions emerge when
computer algorithms replace the human
factor. Automation undoubtedly contributes
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to the operational efficiency of key proces-
ses, but inevitably leads to job cuts.

Conclusions

Blockchain has all the hallmarks of dis-
ruptive technology that has the necessary
potential to make inevitable technological
changes in the financial industry. The tra-
ditional financial trade is characterized by
inefficient, slow and costly procedures in
offering ever more sophisticated financial
products, including a chain of intermedi-
aries and still predominantly manual doc-
ument processing. This causes difficulties
in dealing with a growing information ar-
ray and an increase in operating costs. Set-
tlement and clearing still not done fast
enough and cause additional costs in mul-
tiple transactions. Digital technology pen-
etration in the financial sector is an irrever-
sible process that threatens to disrupt the
status quo and the leadership of the major
financial institutions-mastodons. Severe
competitive pressure from new market
players confronts mastodons with unpre-
cedented challenges in their history.

As an innovative technology, blockchain
is expected to cause dramatic transforma-
tions in the financial services industry. The
results of the analysis show that the app-
lication of blockchain can cause a num-
ber of positive effects on financial inter-
mediaries and their clients. Comparing the
expected effects of selected indicators in
key segments, it is concluded that block-
chain application can significantly increase
the operational efficiency of routine finan-
cial transactions. The effectiveness of BT
is also reflected in the acceleration of clear-
ing and settlement, increased transparency,
safety and a significant reduction in the
volume of manual manipulations in trans-
action processing.



As a disruptive technology, blockchain
can eliminate unnecessary financial inter-
mediation, but it can hardly eliminate the
institutions that offer financial services in
one go. Under increasing external compet-
itive pressure, all intermediaries will be
encouraged to offer high-quality innova-
tive products and services in a new mar-
ket environment with greater security,
transparency and significantly reduced
costs. The analysis of the key functional
parameters of a blockchain shows that
from a purely technological tool it can
become a survival philosophy and an
important component of the strategic
plans for the development of financial
institutions. Successfully overcoming the
barriers to BT application is a challenge
and a prerequisite for an evolutionary
leap. From this point of view, steps can be
taken in the following sequence: fi-
nancial intermediaries to actively experi-
ment with blockchain startups and test
pilot projects in real market conditions in
selected segments; it is necessary to create
appropriate conditions for the legal infra-
structure for the operation of the block-
chain; launching initiatives to build a sin-
gle rating system that enables an automa-
ted KYC process.
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Risk of the New Control Systems
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The aim of the paper is to provide the fundamental notions on the methods and tools of
risk analysis aimed at ensuring, developing and guaranteeing trust in any organisa-
tion and on any project. International standards for quality, environmental, health
and safety management, risk management, decision analysis, and gaining synergies
are thoroughly analysed.
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Introduction

Risk is a measure of the probability and consequence of uncertain future events
(Figure 1). It is the chance of an undesirable outcome. That outcome could be a loss due
to fire, flood, illness, death, financial setback, or any sort of hazard, or a potential gain
that is not realized because a new prod-
uct did not catch on as hoped, your
investment did not produce expected ben-
efits, the ecosystem was not restored, or
any sort of opportunity is missed. What
usually creates the ,chance” is a lack of ‘ 75T
information about events that have not ’ of the industrial revolu- ‘
yet occurred. We lack information tion, we leaped for the
because there are facts we do not know, mechanical things, peopl
the future is fundamentally uncertain, need the use of tbe”’
and because the universe is inherently
variable. Let’s call all of this ,uncertainty”
for the moment. Risk is everywhere, and
you do not have to look very hard to find
risk.

' made a big mzsmlee ‘
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Figure 1 — Components of risk

The International Organization for Stan-
dardization (ISO, 2018) defines risk as to
the effect of uncertainty on an organiza-
tion’s objectives. This is clearly broad e-
nough to include uncertain opportunities
for gain. Risks of uncertain gain are often
called speculative risks. 1ISO 9000:2015 in-
cludes the definition of risk as the ,effect
of uncertainty on an expected result.” ISO
31000:2009 includes the definition of risk
as the ,effect of uncertainty on objectives.”
For the purposes of the ISO standards,
risk includes considerations of financial,
operations, environmental, health, safety,
and may impact business or society objec-
tives at strategic, project, product or pro-
cess levels. There is more agreement on
the practice of risk analysis than there is
in its language. Creating a reliable product
that meets customer expectations is
risky.

Reliability risk now has a place to fit
into the larger discussions concerning the
business, market, and societal risk manage-
ment. Reliability risk is a major component
of the risks facing an organization. Witness

the news making recalls in recent years.

Our work as a reliability engineer has
not been bound by a focus on product or
process development, we have long con-
sidered the impact of unreliability on cus-
tomers, and the impact on business ob-
jectives, such as warranty and profit. Risk
management blends elements of quality,
reliability and business management to cre-
ate a framework for comprehensive con-
sideration and management of the many
possible ‘unwanted’ or ‘unexpected’ out-
comes. As for reliability professionals, we
already regularly use the tools to identify
risks, the tools to mitigate or eliminate risks,
and the tools to estimate future likelihoods
and consequences of risks. We are in an
excellent position to lead the discussion
about risk within our organization and in-
dustry.

Customers want the benefits created
by your product. They want the time sav-
ings, the reduce yield loss, they want the
simplicity, coolness, speed, etc. Customer
buys your product to solve a problem, they
do not buy it to simply enjoy the features.
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The features have to do something of va-
lue. They have to provide a benefit. If your
product fails, the feature doesn’t work.
Customers do not realize the benefit they
expected. In short, your customer wants
your product to work as expected. When
asked a customer, will tell you they do not
want to have product failures.

As a reliability professional, you are
conveniently looked to for leadership.
You are expected to use your knowledge
and skill to solve problems. To help teams
solve problems; to improve the reliability
performance of your system and across

your industry. Have you ever worked on a
project with no deadlines, unlimited resour-
ces, and boundless scope? Probably not.

You may have worked under the guide-
lines of a quality triangle (Figure 2), also
known as a project management triangle,
iron triangle, or project triangle. Why is
that? Why the limits to our ability to cre-
ate a product or improve a system? First, the
world we work and live within has limits.
We have only so much time for work, only
the available resources, and limited knowl-
edge. We do the best with what we have
to work with at the time.

Quality

Scope
Figure 2 — The quality triangle

The Reliability of the Equipment

The trilogy ,safety — reliability — risk” that
is at the heart of the debate on the notion
of risk. Risk and the two associated con-
cepts of safety and reliability are often con-
fused and the purpose of this paper will
be to dissociate them in order to give each
of them the meaning that it deserves is
clean. ,Security — safety”, ,reliability” and
,risk” constitute the conceptual reference
trilogy of the domain, ,security” also being
associated with ,protection”. These terms
express the fear of irreversibility. The ref-
erence to security also expresses the utopia
of independence with regard to multiple
vulnerabilities that are ours. The concepts
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are distinct, but risk management is now
tending to bring them closer together. This
is particularly the case for security.

The concepts associated with security
are insurance, safety, police, surveillance,
etc. discipline, order, sheltering and those
associated with security are also the assur-
ance of security and also the police, sur-
veillance, discipline, order, enforcement,
etc., the shelter making it difficult to dis-
tinguish them.

LSecurity — safety”, reliability” and ,risk”
constitute the conceptual reference trilogy
of the domain, ,security” also being asso-
ciated with ,protection”. These terms ex-
press the fear of irreversibility. The refer-
ence to security also expresses the utopia



of independence with regard to multiple
vulnerabilities that are ours. The concepts
are distinct, but risk management is now
tending to bring them closer together. This
is particularly the case for security and op-
erational safety.

Another correlate of the risk issue is re-
liability. This is probably the notion that
has the most been integrated into the man-
agement tools that are inherited from sci-
entific and technical management. The def-
inition the reliability adopted by the Inter-
national Electrotechnical Commission (IEC)
and most of the specialists is as follows:
,Characteristic of a device, expressed as the
probability to perform a required function
under specified conditions for a specified
period of time”. The term is recent but the
problem is as old as the technique.

Reliability calculations are the basis for
the forecast calculations required in the de-
sign phase of equipment. The main idea of
reliability calculations is that, whatever the
configuration, it would always be possible,
knowing the reliability of each element

(component or sub-assembly), to deter-
mine the reliability of the assembly. The
conditions of introduced in the definition
of reliability itself, include both the phys-
ical environment in which the device is to
operate and its environment technical. The
intrinsic reliability depends on the reliabil-
ity of the components, the project or de-
sign, and finally of the realization of tech-
nical aspects of the device. Operational re-
liability is the product of intrinsic reliabil-
ity, through the cost/income ratio.

The broad concept of resilience evokes
the idea of something that resists pres-
sure without too much deforming while
being able to return to its original shape.
Today, it is the word through which re-
fers to flexibility in order to promote so-
cial adaptation. Born from American social
psychology, he would tend to express that
those who are resilient will adapt while
others will have to resort to the psychol-
ogist. For S. Tisseron however, the word
resilienceis first of all ambiguous because
,it masks the character always extremely
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fragile of the defences developed to deal
with trauma” and their variety. But it also
indicates the project to deal with the trau-
ma that benefits both the individuals who
generate them and to value those who
bounce back at the expense of those who
generate them surround.

Definition: The risk R (,risk”) is a func-
tion (f) with the parameters event fre-
quency F ( frequency”) and magnitude
C (,consequence”), i.e. R = f(F, O).

In contrast to general language under-
standing ,Risk = Danger” includes the tech-
nical term risk always the frequency of an
(undesirable) event and its extent. This def-
inition corresponds to content according
to standards and ordinances (Aven, 2003,
Bdjenescu, 2018, Bajenescu 2015). Howev-
er, probabilities are assumed here, which
are neither mathematically mandatory nor
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generally not included in risk analyses is
common. The conditions of introduced in
the definition of reliability itself, include
both the physical environment in which
the device is to operate and its environ-
ment technical. The intrinsic reliability de-
pends on the reliability of the components,
the project or design, and finally of the re-
alization of technical aspects of the device.
Operational reliability is the product of in-
trinsic reliability, through the cost/income
ratio. Business and building everyday pro-
cesses increasingly on the ,information and
communication technology” (ICT).

There are two important components to
a risk: an undesirable outcome or conse-
quence and the chance or probability it
will occur. Risk is often described by the
simple equation:

Risk = Consequence x Probability

* Risk is everywhere. Risk is sometimes
confused with safety. The problem with
a notion like safety is that someone must
decide what level of chance or what
magnitude of consequence is going to
be considered safe. That is a fundamen-
tally subjective decision, and subjective
decisions rarely satisfy everyone. Risk, by
contrast, can be measurable, objective,
and based on fixed criteria.

» Some risks are more serious than others.

e Zero risks is not an option.

» Risk is unavoidable.

Therefore, we need risk analysis to (a)
Describe these risks (risk assessment). (b)
Talk about them (risk communication). Risk
analysis is a framework for decision making
under uncertainty. Risks vary in the magni-
tudes of their consequences and the fre-
quencies of their occurrences.

Because uncertainty gives rise to risk,
the essential purpose of risk analysis is to



help us make better decisions under con-

ditions of uncertainty. This is done by sep-

arating what we know about a decision
problem from what we do not know about

it. We distinguish five essential steps to a

good risk identification process:

* Identify the trigger event.

 Identify the hazard or opportunity for
uncertain gain.

« Identify the specific harm or harms that
could result from the hazard or oppor-
tunity for uncertain gain.

» Specify the sequence of events that is
necessary for the hazard or opportunity
for uncertain gain to result in the iden-
tified harm(s).

» Identify the most significant uncertain-
ties in the preceding steps.

Risk of the New Control Systems

Risk Management

Risk analysis is an emerging science, and
it is a decision-making paradigm. As a par-
adigm, it is capable of producing knowl-
edge about risks and risky activities in the
real world. As a science, it also produces
knowledge about concepts, theories, frame-
works, methods, and the like to understand,
assess, communicate, and manage risks.
Terje Aven (2003) makes a powerful argu-
ment for risk analysis as a new emerging
science. Although it is rapidly developing,
it is not yet widely regarded as a science
unto itself. As a science, it also produces
knowledge about concepts, theories, frame-
works, methods, and the like to understand,
assess, communicate, and manage risks.
Risk analysis should address all these things
as a paradigm for decision making under
conditions of uncertainty (Figure 3).

Risk communication

* Interactive exchange of information, opinions,
and preferences conceming risks

Figure 3 — Tasks of risk analysis

What makes risk analysis a science and
a paradigm? (a) It is based on good science.
(b) Risk analysis considers social values.
(c) Risk analysis addresses uncertainty pro-
duces. (d) The purpose of this paradigm is

to begin to make good decisions by finding
and defining the right problem. (e) Because
of its focus on uncertainty, risk analysis is
well suited to continuously improving de-
cisions. Risk analysis provides information
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to decision-makers; it does not make de-
cisions.

Discussions of risk management almost
always centre more on risk than manage-
ment. How to measure value at risk is often
regarded as more important to risk man-
agement, for example, than how conflicts
between shareholders, creditors, and man-
agers contribute to the need for risk man-
agement and inhibit its effective implement-
ation. Risk management, in short, is tradi-
tionally viewed as the necessary evil by
which firms try to quantify — and, if pos-
sible, avoid — financial Armageddon.

To view risk management as a novel,
independent form, or even secondary to
general management is to miss the whole
point. If anything, risk management is first
and foremost about sounding general man-
agement. In that sense, risk management
is an organizational function and business
process is hardly new. Principles of sound
general management have been around
quite a while, and applications of those
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principles to risk management are not a
particularly recent phenomenon. In many
ways, risk management itself is a substitute
for equity capital. Without a solid under-
standing of why risk management makes
sense, the design of a risk management
strategy and the implementation of that
strategy can easily fall flat. Risk manage-
ment is the process by which an individual
tries to ensure that the risks to which she
is exposed are those risks to which she
thinks she is and is willing to be exposed
in order to lead the life she wants. This is
not necessarily synonymous with risk re-
duction.

The distinction between business and
the financial risk clearly rests on a slippery
slope. Not only does it vary from one firm
to the next, but it also depends not on the
quality of information the firm actually has,
but rather on the firm’s perceived compar-
ative advantage in digesting that informa-
tion. Risk management is a process of prob-
lem identification, requesting information,




evaluating risks, and initiating action to

identify, evaluate, select, implement, mon-

itor, and modify actions taken to alter levels
of unacceptable risk to acceptable or tole-
rable levels.

More informally, risk management is the
work one has to do to pose and then an-
swer the following kinds of questions:
1. What’s the problem?

2. What information do we need to solve?
That is, what questions do we want risk
assessment to answer?

3. What can be done to reduce the im-
pact of the risk described?

4. What can be done to reduce the likeli-
hood of the risk described?

5. What are the trade-offs of the available
options?

6. What is the best way to address the de-
scribed risk?

7. Is it working? (Once implemented)

Risk assessment is a systematic process
for describing the nature, likelihood, and
magnitude of risk associated with some
substance, situation, action, or event that
includes consideration of relevant uncer-
tainties. Risk assessment can be qualitative,
quantitative, or a blend (semi-quantitative)
of both. It can be informally described by
posing and answering the following ques-
tions that build on the Kaplan and Garrick
triplet (1981):

1. What can go wrong?

2. How can it happen?

3. What are the consequences?
4. How likely is it to happen?

The safety and/or performance of an en-
gineering system is invariably the principal
technical objective of engineering design.
In order to achieve some desired level of
reliability, proper methods for its evalua-
tion are, of course, required. As this must
invariably be done in the presence of un-

certainty, the proper measure of reliability
or safety may only be stated in the context
of probability. Indeed, consistent levels of
safety and reliability may be achieved only
if the criteria for design are based on such
probabilistic measures of reliability. Engi-
neering reliability and its significance in en-
gineering design is a rapidly growing field;
the most recent and practically useful devel-
opments are presented in this paper. It goes
without saying that problems of safety and
reliability arise because of uncertainty in
design. The quantification and analysis of
uncertainty are, therefore, central issues in
the evaluation of reliability and the devel-
opment of an associated reliability-based
design.

Decision Analysis

Making technical decisions is a neces-
sary part of engineering planning and de-
sign: in fact, the primary responsibility of
an engineer is to make decisions. Often,
such decisions have to be based on predic-
tions and information that invariably con-
tain uncertainty. Under such conditions,
risk is virtually unavoidable. Through prob-
abilistic modeling and analysis, uncertain-
ties may be modeled and assessed prop-
erly, and their effects on a given decision
accounted for systematically. In this man-
ner, the risk associated with each decision
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alternative may be delineated and, if de-
sired or necessary, measures taken to con-
trol or minimize the corresponding pos-
sible consequences. Decision problems in
engineering planning and design often also
require the consideration of nontechnical
factors, such as social preference or accept-
ance, environmental impact, and sometimes
even political implications. In these latter
cases, the selection of the ,best” decision
alternative cannot be governed solely by
technical considerations. A systematic frame-
work that will permit the consideration of
all facets of a decision problem is the deci-
sion model.

Quality management is the structured
and conscious setting of activities in order
to fulfil the expectations of interest part-
ners (patients, employees, legal entities,
referring physicians, relatives, politicians,
companies, etc.) in the best possible way
or to ensure and further develop needs-
based and economic care of patients at a
high level. Systematic clinical risk manage-
ment according to ONR 49000ff (an Aus-
trian standard) is embedded in the existing
quality management Integration of quality
and risk management — ISO 9001:2015.

40  FAIMA Business & Management Journal

For small and medium-sized enterprises
as well as for larger enterprises, the ISO
9001 is one of the most widely used certif-
ication standards for management systems.
It is designed for companies almost have to
demonstrate ISO 9001. In addition, there
is an increasing interest of companies in a
risk management function. This function,
companies are gaining in robustness in
order to be able to rely on a successful to
look at the continued existence of the com-
pany. Consequently, companies build their
own risk management on and off.

However, isolated solutions should not
be created. Promising for success is an in-
tegrated risk management approach, in
which risk management is integrated into
all functions, is integrated. A link to quality
management is ideal, as there are similar-
ities in content and methodology.

ISO 9001 was revised at the end of 2015.
As an essential change, the I1SO requires
now a risk management system. Therefore,
this revision is a good opportunity to risk
management and to integrate both func-
tions more closely.

In the context of the revised ISO 9001,
a company should implement a risk man-
agement system which systematically deals
with opportunities and risks. This succeeds,
by identifying, analyzing and evaluating po-
tential opportunities/risks and appropriate
control measures planned for dealing with
opportunities/risks will be.

A robust asset management structure is
supported by three pillars of competency
including management, engineering, and
information (Figures 4 and Figures 5). Asset
management is a term derived from the
financial industry, where its concepts are
applied to investment portfolios contain-
ing stocks, bonds, cash, options, and other
financial instruments.
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Figure 4 — Functions of asset management

Fundamental to financial asset manage-
ment is the trade-off between risk and re-
turn. Investors identify acceptable risk. As-
set management techniques are used to
achieve this level of risk for the highest
possible return. Building these competen-
cies is daunting when viewed in isolation.

Far more difficult is developing cross-func-
tional expertise so that management, engi-
neering, and information skills can be ad-
dressed in a mutually supporting manner.
At a minimum, this requires knowledge of
the concerns, jargon, and methodologies
associated with each pillar.

Figure 5 — Process of asset management
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The expansion of the existing quality
management system to include the func-
tions of Risk management can provide en-
trepreneurs with the necessary synergies.
Because Quality management is primarily
concerned with the necessary quality in
the company — that processes are adhered
to and those customer requirements are
met products/services are fulfilled.

Risk management, on the other hand, is
in demand when dealing with opportuni-
ties/risks and has a look into the future. All
in all, both functions try to achieve the fol-
lowing with preventive measures to ensure
the success of the company.

The quality management system can
provide the necessary input for internal to
provide the facts. On the other hand, the
risk management system can also identify
opportunities/risks or identify quality de-
ficiencies that have not yet been identified
by classical quality management, have been
recorded. In addition, the functions can ex-
change information, so that a larger wealth
of experience is created. As a result, a com-
pany can further improve its quality as well

\

as achieve a higher achieve effectiveness
and efficiency in both functions. This, in
turn, leads to securing and increasing the
value of the company.

However, ISO 9001 does not clearly
show how companies can implement risk
management or which methods/instru-
ments they should use. For this, the ISO
provides a company-specific design. A prac-
tice- or industry-dependent design is recom-
mended.

The ISO 31000, for example, which pro-
vides orientation points, provides a remedy.
Quality management has already devel-
oped a number of instruments that can nev-
ertheless be used to find risk management.

For companies, it is not only essential
to have a risk management system for cer-
tification according to ISO 9001, but they
can also benefit particularly from the eco-
nomic benefits of the benefit. Therefore,
the use of a risk management system for
companies is and should be no ,annoying”
certification obligation. Rather, it is a va-
lue-creating approach to look at.

Conclusions

The scientific foundation of risk asses-
sment and risk management is still some-
what shaky on some issues; both theoreti-
cal work and practice rely on perspectives
and principles that could seriously mis-
guide decision-makers. It is hoped that the
present discussion can inspire more re-
searchers, building a strong platform for
risk, risk analysis, risk assessment, risk man-
agement, and reliability risk, meeting cur-
rent and future challenges (Aven, 2015).
The risk field needs more researchers that
have the passion and enthusiasm to bring
the field to the next level.
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= The world of electronics is constantly in the state of evolution, a world where smartwatch
g devices have already begun to work quickly and bave already replaced much of the
= classic waitches. In Romania, smartwatches have become a basic accessory for young
A " people or businesspeople, but they also began to arouse the interest of other categories
& > of people. The goal of this paper is to determine the factors affecting the intention to use

smartwatches, focusing attention on young people’s perceptions of the functions or advan-
tages of using smartwatch devices. The authors started from the original TAM model and
added some external variables to test which of them largely influences the intention to
use and buy a smartwatch. The results of this study bighlighted that for young people,
enjoyment is one of the key variables that strongly influence the perceived usefulness,
the intention to use a smartwatch, and also the attitude toward using the smartwatches.
The variable that least influences the adoption of these smart devices turns out to be
social conformity.

Keywords: smartwatches, wearables, technology adoption, technology, technology
acceptance model (TAM)

Introduction

The technology evolves every day and
with this, the attitude of the individuals re-
garding its use changes. Smart cars, smart
homes, smartphones, smartwatches, and
other smart devices began to take control
of our lives, becoming more than tools to
make our lives easier, but a way to exter-
nalize our minds or get rid of certain re-
sponsibilities.

From a simple accessory to a device that
creates addiction is a small step, which is
why people should pay attention to what
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kind of smart devices they use and espe-
cially how they use them. An example of
such an accessory is the smartwatch, one
of those devices that have started to replace
the classic wristwatches, becoming an ex-
tension of the mobile phone itself.

A smartwatch is a minicomputer that
can be worn on the wrist of the hand,
having components like those used for a
smartphone. It is more than a fitness brace-
let and more than a sport watch, having an
operating system, which means that you
can install and configure applications, like
on a smartphone.

And just as smartphones began creating
dependency, the use of smartwatch started
to control our lives. This is one of the rea-
sons that made the researchers turn their
attention to the analysis of smartwatches
and the factors that affect the individual’s
behaviour regarding the use and purchase
of these devices. The researchers started
from the analyse of the Technology accept-
ance model (TAM), where the intention to
use a technology is determined by attitude
toward using and perceived usefulness,
while the attitude toward using is influ-
enced by both perceived usefulness and
perceived ease of use (P&S Market Re-
search, 2018) and include a variety of fac-
tors that can influence the adoption of
technologies.

The problem identified by the authors
of this paper is that besides those external
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variables that were analysed, the attention
should be focused on the users mood, feel-
ings, psychological and social changes they
are going through when they use such a
smart device (Barbu et al., 20192a).

In this regard, the goal of this paper is
to analyse the most important factors affect-
ing the adoption of smartwatch technolo-
gies, results that would be interesting for
academics, manufacturers of smartwatches
or those who want to commercialize such
products.

Literature Review

Over the years, technologies have suf-
fered numerous transformations and, with
these, problems about their acceptance by
the users have also appeared. Researchers
studied the degree of acceptance of var-
ious types of technologies, the most known
theories, in this case, being the theory of
diffusion of innovations, the theory of rea-
soned action (TRA), the theory of planned
behaviour (TPB) and the technology ac-
ceptance model (TAM).

The theory of diffusion of innovations
(Rogers, 1983) highlighted the fact that rel-
ative advantage, complexity, compatibility,
trialability, and observability are the key
factors that affect user acceptance behav-
iour. The theory of reasoned action (TRA)
and the theory of planned behaviour (TPB)
are based on the individuals perceptions,
where TRA was used to predict and ex-
plain behaviour across a large number of
domains (Davis, 1989), while by using TPB
(Ajzen, 1991), researchers could explain the
conditions in which individuals do not
have complete control over their behav-
iour (Taylor & Peter, 1995).

Technology Adoption Model (TAM) was
developed to investigate the impact of
technology on user behaviour (Davis, 19806,
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1989, 1993), focusing on two important
constructs that affect the users intention
to use a technology: Perceived Usefulness
and Perceived Ease of Use. Perceived Use-
fulness indicates if the analysed technology
will improve the users performance, while
Perceived Ease of Use indicates if the ana-
lysed technology will be used without
effort. Over the time, the TAM model was

modified by some researchers who claim
that according to the type of the technol-
ogy, there are also other variables that in-
fluence the acceptance level of a technol-
ogy (Venkatesh and Davis, 1996, Davis
et al., 1989, Venkatesh, 2001), in the litera-
ture existing different approaches of the
TAM model (Adams, Nelson and Todd,
1992; Mathieson, 1991).

Figure 1 — Davis Technology Acceptance Model (TAM)
(Source: Davis et al., 1989)

One of the most interesting technolo-
gies that is still used on a common object
that we wear every day is the smartwatch
technology. A smartwatch is a smart device
that you can wear on your wrist. The tech-
nology that is used for this device trans-
forms the classic wristwatch into a wearable
computer that is most often an extension
of the mobile phone.

Having the same base of technology
used by mobile phones, which are begin-
ning to easily control our lives and behav-
iour, smartwatches have also come to the
attention of researchers (Pascoe, 2000).
Since Apple Watch was released (Ethering-
ton, 2015), a lot of people including tech-
nology bloggers or even researchers have
been writing more articles about smart-
watches and their impact in our lives (Ber-
naerts el al., 2014). Nevertheless, consid-
ering that the smartwatch has begun to be
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not only an accessory but also a luxury
product, it is necessary to identify the main
factors that influence the individual behav-
iour and their intention to purchase those
kinds of products (Barbu et al., 20192).

In this regard, the authors analysed other
TAM models that were used to describe the
acceptance of smartwatch technologies.
By doing this research, there were identi-
fied some constructs that have been used
several times to indicate the factors that in-
fluence the individual’s behaviour and their
attitude toward buying a smartwatch. The
problem was, however, that there is no
comprehensive overview of these factors
to determine if they only affect the final
behaviour of the individuals or if they also
interfere with each other.

For example, familiarity with smart-
watches was used as a control variable to
analyse the individual’s intention for using



smartwatches (Coupey et al., 1998; Kent &
Allen, 1994). Observability is another vari-
able that can influence the adoption to buy
a product (Hsiao, 2017), this item present-
ing the degree to which the benefits of an
innovation are visible to other people.

Social aspects, physical aspects or cog-
nitive activity are also variables that influ-
ence individual’s behaviour (Buenaflor &
Kim, 2013; Chen & Shih, 2014). For exam-
ple, people that are curious about new
ideas enjoy trying new technologies or new
ways of communication. (Butt and Phillips,
2008; Correa et al., 2010). Thus, it can be
said that this variable could influence the
level of task technology fit for smartwatch
technologies.

On one hand, Familiarity with Smart-
watch Technology (FST) is a construct that
influence direct or indirect the users ex-
perience with technology (Coupey et al.,
1998; Kent and Allen, 1994), while there
are some studies that highlighted the fact
that compatibility of such device with indi-
viduals lives influence peoples intention to
buy a product, especially when we are talk-
ing about online shopping or mobile bank-
ing services (Vijayasarathy, 2004; Mallat et
al., 2009).

Nowadays, smartwatches can be consid-
ered a luxury jewel, this device being asso-
ciated with fashion and wealth concepts.
Different qualitative research analyses the
buying behaviour of luxury brands by ana-
lysing concepts such as vanity (an exces-
sive concern and/or a positive view of phys-
ical aspect/personal achievement) (Nete-
meyer et al., 1995) or the need for unique-
ness (Cho, Kim, 2016). Some studies prove
the relationship between task characteris-
tics and people’s attitudes toward using a
smartwatch (Chen and Nath, 2004; Hsiao,
2017). Through Task Technology Fit (TT)
construct, we wanted to see if the young
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people’s perception about the way the
functionalities of a smartwatch are suited
for their activities, technological or social
need, could influence the perceived use-
fulness or the perceived ease of use of a
smartwatch.

On the other hand, the way people feel
about the advantages of using such a smart
device could influence their level of a-
doption regarding smartwatch technolo-
gy (Hsiao, 2017). Taking into account that
a smartwatch can be used for communica-
tion, information, payment transaction or
entertainment one (Zigurs, Buckland, 1998),
it is interesting to study of individuals per-
ception about smartwatches functionali-
ties (F) cam influence the attitude toward
the adoption of smartwatch technology
(Chen, Nath, 2004; Kim, Ammeter, 2014).

Thereby, the authors have formulated
several hypotheses (Table 1) by analysing
external variables such as Task Technol-
ogy Fit (TT), Functions (F), Familiarity with
Smartwatches Technology (FST), Relative
advantages (RA), Openness to experience
(OE), Enjoyment (E), Compatibility (C), Vis-
ibility of Smartwatches (V), Social influence
(SD, Fashion-Technology Perception (FTP),
Design aesthetics (DA) or Social confor-
mity (SC).
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Table 1 — The hypotheses of the study

Hypotheses

There will be a positive relationship between the perceived usefulness
of a smartwatch and the attitude towards using a smartwatch.

There will be a positive relationship between the perceived usefulness
of a smartwatch and the intention o use a smartwalch.

There will be a positive relationship between the perceived usefulness
of a smartwatch and the perceived ease of use.

There will be a positive relationship between the perceived ease of use
and the attitude towards using smartwalches.

There will be a positive relationship between the affilude towards using
a smartwatch and the intention to use a smartwaich.

There will be a positive relationship between task technology fit and
perceived usefulness of a smartwalch
mwmammmm&mmmw
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of a smartwatch and the perceived usefulness.

There will be a positive relationship between the functions

of a smariwatch and the perceived ease of use.

There will be a positive relationship between the familiarity

with smartwatches technology and task technology fit.

There will be a positive relationship between the familiarity with
smartwaiches technology and the enjoyment of using a smartwatch.
There will be a positive relationship between the familiarity with
smartwatches technology and the perceived ease of use.

There will be a posilive relationship between the familiarity with
smartwatches technology and the compatibility of using smartwalches.
There will be a positive relationship between the compatibility of using
a smartwatch and the perceived ease of use.

There will be a positive relationship between openness to experience
and familiarity with smartwatches technology.

There will be a positive relationship between openness to experience
and the relative advantages of a smartwatch.

There will be a positive relationship between openness lo experience
and the enjoyment of using a smartwatch.

There will be a positive relationship between design aesthetics and
the enjoyment of using a smartwalch.

There will be a positive relationship between design aesthetics and
fashion technology perception.

There will be a positive relationship between enjoyment and the
percaived ease of usefulness.

There will be a positive relationship between the relative advantages
of a smartwatch and the attitude towards using a smartwatch.
There will be a positive relationship between the relative advantages
of a smartwaich and the intention to use a smariwaich.

There will be a positive relationship between fashion-technology
perception and the social conformity.

There will be a positive relationship between fashion-technology
perception and the social influence.
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Research Design and Methodology

The purpose of this paper is to deter-
mine the factors affecting the intention to

Factors Affecting the Use of Smartwalches

use smartwatches. For the conceptual
framework, the authors developed their
models proposed (Barbu et al., 2019a;
2019b).
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Figure 2 — The hypotheses of the model

In order to analyse the relationship bet-
ween the external variables and the vari-
ables from the original TAM model, the au-
thors measured these variables on a 5-point
Likert-type scale ranging from 1 (Strongly
disagree) to 5 (Strongly agree).

The external variables mentioned before
were obtained by mediating several vari-
ables. For example, PEU construct was ob-
tained by mediating 4 items: PEU1 — Its
easy to learn to use a smartwatch; PEU2 —
Using a smartwatch is intuitive; PEU3 —
Smartwatches are easy to use; PEU4 — Inter-
action with a smartwatch is enjoyable (a-
dapted from Chuah et al., 2016; Kim and
Shin, 2015). In the same way, the following
constructs were formulated: PU — 4 items
(adapted from Chuah et al., 2016; Park
and Chen, 2007); ATUS - 5 items (adapted
from Wu et al., 2016; Davis, 1986; Wang

et al., 2009); BIU — 3items (adapted from
Wu et al., 2016; Park and Chen, 2007);
FST — 2 items (adapted from Chuah et al.,
2016; Shehryar and Hunt, 2005); RA — 7
items (adapted from Hsiao, 2017; Davis,
1986, Wang et al., 2009); C — 7 items (a-
dapted from Hsiao, 2017; Wu et al., 2016;
Davis, 1986; Wang et al., 2009); OE — 5
items (adapted from Hsiao, 2017); TT — 3
items (adapted from Hsiao, 2017); F — 8
items (adapted from Hsiao, 2017); E — 4
items (adapted from Wu et al., 2016; Sun
and Zhang, 2006), V — 2 items (Adapted
from Chuah et al., 2016; Fisher & Price,
1992); SI — 4 items (Adapted from Wu et al.,
2016; Van der Heijden, 2003; Verkasalo
et al., 2010), FTP — 3items (Adapted from
Chuah et al., 2016), DA - 2 items (adapted
from Hsiao, 2017); SC — 5 items (adapted
from Hsiao, 2017).
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Data were collected during May 2019
from a group of young students with ages
between 18 and 35, from a technical uni-
versity in Bucharest.

Results

For this study, the authors analysed the
respondent’s perceptions about the adop-
tion of smartwatch technologies, using SPSS
20.0 software to process the data. The re-

sults indicate that 56% of the respondents
who own a smartwatch have a Samsung
smartwatch, 27% have an Apple one, 12%
a Huawei smart device, while the rest have
Motorola or Asus smartwatches. For the
analysed sample of 104 people, 60.6% of
the respondents do not own a smartwatch,
while 30.4% own a smartwatch. These re-
sults highlighted the fact that Samsung and
Apple are the most favourite brands for
smartwatches.

Types of owned smartwatches and their share

Asus

Motorola

Huawei

Apple

Samsung

Do not own a smartwatch

0.0% 10.0%

200%  30.0%  40.0%

60.6%
5000%  60.0%  70.0%

Figure 3 — Types of owned smartwatches and their share

The internal consistency of the used
items was tested, the results showing a
good level of reliability (Hair et al., 2007),
all the Cronbach’s Alpha coefficients hav-
ing values between 0.715 and 0.94.

The study continued with the analysis
of the Pearson Coefficients whose values
were interpreted using the Evans guide
(Evans, 1996), where values between 0.40
and 0.59 indicate moderate correlations,
values between 0.60 and 0.79 indicate
strong correlations, very strong correla-
tions were indicated by values between
0.80 and 1.0, while values under 0.40 in-
dicate very weak correlations.

All correlations presented in Table 3
are significant at the 0.01 level (2-tailed).
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Table 2 — The Cronbach’s Alpha
Coelficients

Cronbachs N of

Variables

Alpha items

934 4
PEU 886 4
ATUS 042 5
BIU 843 3
£ 896 4
FST 809 2

i 532 8
fid 847 3
C 902 7
RA 910 7
OE 820 5
V 846 2
i 904 4
FTP 715 3
sC 936 5

| DA 793 2
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Table 3 — Correlations between the original TAM variables
and other considered variables — part 1

PU PEU ATUS BIU c RA F TT E
PU 1| 482°| 7757 | 742" | 708" | 776" | 725" | 500" | .763" |
|PEU | 482" 1] 6917 [ 559 | 530" | 478" | 497" | 638" | 548"
ATUS | 7757 | 691" 1] 835" | 712" | 753" | 7167 | 617" | 837"
BIU | .742" | 559" | .B35" 1] .707" | .749" | .766" | .579" | .818"

There are strong correlations between Per-
ceived Usefulness (PU) and Attitude To-
ward Using the Smartwatches (ATUS), the
Pearson coefficient being 0.775, and bet-
ween PU and Behavioral Intention to Use
the smartwatches (BIU) (R = 0.742, p < 0.0D).
Also, PU is strongly correlated with Enjoy-
ment (E), Compatibility (C), Relative advan-
tages (RA) and the Functions (F) of the
smartwatches. In table 3, it can be seen that
between PU and Familiarity with Smart-
watches Technology (FST) and between
PU and Design aesthetics (DA) there are

moderate correlations, while the rest of cor-
relations between PU and other items are
very weak or are missing.

Perceived Ease of Use (PEU) is mode-
rate correlated with the most variables pres-
ented in table 4 and table 4, except variables
ATUS and Task Technology Fit (TT), where
PEU is in strong correlation with them
(R = 0.691; R = 0.638, p < 0.01) and also
variables Social influence (SI) and Social
conformity (SC), where there are no sig-
nificant correlations (R = 0.270, p < 0.01,
R = 0.052, p > 0.05).

Table 4 — Correlations between the original TAM variables
and other considered variables — part 2

FST DA OE Vv FTP S SC
PU D077 | 4767 | 3447 | 2897 | 3957 | 2707 | .052
PEU | 4387 | 503" | 4717 | .579" | 5147 | .290" | -046
ATUS | 497" | 5327 | 422" | 440" | 3687 | .251"| .078
BIU 490" | 527" | 3377 | 3197 | 2937 | 3057 | .076

On one hand, there are very strong cor-
relations between Attitude Toward Using
the Smartwatches (ATUS) and Behavioral
Intention to Use the smartwatches (BIU)
(R = 0.835, p < 0.01), and between ATUS
and Enjoyment (R = 0.837, p < 0.01). On
the other hand, BIU is very strongly cor-
related with Enjoyment, the Pearson coef-
ficient being 0.818. Furthermore, between

ATUS and Familiarity with Smartwatches
Technology (FST), Design aesthetics (DA),
Openness to Experience (OE) and Visibility
of Smartwatches (V), there are moderate
correlations, all of them being significant
at the 0.01 level (2-tailed).

The correlations between the consid-
ered items that were taken into account in
this study are presented in table 5.
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Table 5 — Correlations between variables

E |FST| 7T | OE| C | RA| F | V | SI | FTP |SC | DA
E 2L
FST | 610" | -
TT | 500" | 342" | -
OE | 427" | 386" | 318" | -
C_ | 727 | 627 | 694" | 502 | -
RA |.750" | 531" | 702" | 417" | 874" | -
F_ | 693" | 332" | 612" | .304" | 670" | .730" =
V_ | 408" | .157 | 405" | 398" | 243 | 303" | 34| -
SI | 464~ | 444" | 150 | 234 | 332" | 362" | 210°| 302" | -
FTP | 403" | 370" | 439" | 302" | 453" | 374" | 389" | 656 | 470" | -
SC | .181 |.306" | -.042| 027 | .092 | .16 | -001]| .083 | .493" | 275" | -
DA | 484" | 259" | 590" | .300" | 566" | .596" | 536" | 435" | .164 | 321" |—14] -

Note: **. Correlation is significant at the 0.01 level (2-tailed)

The results highlighted the fact that
the Relative Advantages of using a smart-
watch are in a very strong correlation with
the compatibility of the user with this de-
vice. Thus, users who believe that using a
smartwatch is compatible with their lives,
also believe that smartwatches gave them
a lot of advantages compared to a normal
watch. Also, Relative Advantages are strong-
ly correlated with Enjoyment, and Task
Technology Fit, these last 2 variables being
also strongly correlated with others like
Familiarity with Smartwatches Technology
(FST), Compatibility (C), Relative advan-
tages (RA), Functions (F).

In the next phase, the authors wanted
to test if there are any differences in corre-
lations between gender and the analysed
variables. They observed that for males,
between Familiarity with Smartwatches
Technology (FST) and the main variables
of the original TAM model there are mod-
erate and strong correlations that are sig-
nificant at the 0.01 level (2-tailed).

On one hand, Behavioral Intention to
Use the smartwatches (BIU) is more influ-
enced by the Visibility of Smartwatches (V)
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(R =0.595, p < 0.01) and Fashion-Technol-
ogy Perception (FTP) (R = 0.524, p < 0.01)
for males than for females. On the other
hand, for females, there is a moderate cor-
relation between BIU and Design aesthet-
ics (DA) (R = 0.548, p < 0.01). DA is also a
key variable for females that also influence
PU, PEU, and ATUS.

For males, PEU is influenced by Com-
patibility (C) (R = 0.591, p <0.01), Relative
advantages (RA) (R = 0.620, p < 0.01) and
the Functions (F) (R = 0.558, p < 0.01) of
the smartwatches, while for females, PEU
is influenced by Visibility of Smartwatches
(V) (R = 0.645, p < 0.01) and Design aes-
thetics (DA) (R = 0.517, p < 0.0D).
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Table 6 — Different correlations between variables from the gender of the respondents

®45° | 304" | 163

325 | 550" | 54T 5967 | 280°] . :

19 389" | 259 3300 3400| 437 | 219 | 253

519" | 543" 513°) 5247 | 278'| 4917 | 238 A3
=048 | -058 | =019 |-119 | 124 | -069 | .148 [ .191

359" | 488" 377" | 498" | 566" S517"| 640" | 548"

Note: **. Correlation is significant at the 0.01 level (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed)

Conclusions

The results of this study highlighted that
for both males and females, enjoyment is
one of the key variables that influence the
perception toward using a smartwatch or
the intention to buy such a smart device.
Thus, manufacturers or sellers should try
to develop new ways of transmitting that
feeling that triggers the desire of wearing

a smartwatch. For example, some testing
campaigns or advertising spots where com-
panies present the joy of people who al-
ready use a smartwatch could influence the
intention of young people to buy these
devices, the result consisting of the pur-
chase of smartwatches. Also, by using such
strategies, manufacturers and sellers could
improve the level of familiarity with smart-
watches technology that is another impor-
tant variable for the analysed model.
When was analysed the behaviour in-
tention to use a smartwatch, it was ob-
served that young males are more likely
to buy or wear smartwatches that young
females. Their intention to use a smart-
watch was influence by the functions and
the relative advantages of the device, the
way the tasks performed by a smartwatch
have been fulfilled by smartwatch technol-
ogy, compatibility with such a technology

Volume 8, Issue | — March 2020 53



54 FAIMA BusinesSRQUENERG T TMITSEl

Andreea Barbu, Gheorghe Militaru, lonut Savu

being also important in the relationship
with the buying attitude.

For young females, besides the func-
tions and the relative advantages of the
device that influence their intention to use
a smartwatch, the design plays an impor-
tant role. For those who own a smartwatch,
functions like monitoring the diet or the
health are the most used, while for both
males and females, using a smartwatch is
a faster way to access the phone notifica-
tions. Thus, the smartwatch becomes the
ideal solution to be permanently connect-
ed with others, easily and conveniently, sat-
isfying needs such as curiosity or comfort.

The results of this study should be in-
terpreted with caution because the study
is not without limitations. First of all, the
sample consisted of only 104 young peo-
ple, a fact for which this study should be
considered an exploratory one. Second,
for collecting the data, it was used a ques-
tionnaire, measuring the perception of the
respondents. Taking into account that the
sample consisted of young students from
a technical university, the results could be
influenced by the fact that they are more
familiarized with technologies and their
responses could be different than other

young people who do not have the tech-
nical knowledge or do not like technolo-
gy. Third, the age of the respondents could
also be an important variable that influ-
ences the adoption to use a smartwatch,
but the respondents from this sample were
about the same age, which is why we
could not say more details about how age
could influence the individuals attitude to-
ward using a smartwatch.

For future research, it will be considered
different studies for businesspeople, sports
enthusiasts and people who are very care-
ful about their diet and health to determine
if smartwatch meets all their needs and
how it could be improved to become a
really smart device for them.

Acknowledgement

This work has been funded by the
European Social Fund from the Sectoral
Operational Programme Human Capital
2014-2020, through the Financial Agree-
ment with the title ,Scholarships for entre-
preneurial education among doctoral stu-
dents and postdoctoral researchers (Be An-
treprenor!)”, Contract no. 51680/09.07.2019
— SMIS code: 124539.



Factors Affecting the Use of Smartwalches

REFERENCES

1. Adams, D.A., Nelson, R.R., Todd, P.A. (1992) Perceived Usefulness, Ease of Use and
Usage of Information Technology: A Replication. MIS Quarterly 16 (2). 227-247.

2. Ajzen, 1. (1991) The Theory of Planned Bebavior. Organizational Behavior and Human
Decision Processes. 50. 179-211.

3. Barbu, A., Militaru, G., Savu, 1.C., (2019a) Determining the acceptance level of smart-
watches using the TAM model. Evidence from Romania. In Proceedings of the 9th
International Conference of Management and Industrial Engineering ,Management
Perspectives in the Digital Transformation” ICMIE 2019. November 14th—16th 2019.
Bucharest. Romania. ISSN 2344-0937.

4. Barbu, A., Militaru, G., Savu, I.C. (2019b) Investigating the Factors that Influence the
Adoption of Smartwatch Technologies. Evidence from Romania. In Proceedings of the
34th International Business Information Management Association Conference. 13-14
November 2019. Madrid. Spain; ISBN: ISBN: 978-0-9998551-3-3.

5. Bernaerts, Y. et al. (2014) The office smartwatch: development and design of a smart-
watch app to digitally augment interactions in an office environment. Proceedings of
the 2014 companion publication on Designing interactive systems (DIS Companion 14).
ACM. New York. NY. USA. pp. 41-44.

6. Buenaflor, C. & Kim, H.C. (2013) Six human factors to acceptability of wearable
computers. International Journal of Multimedia and Ubiquitous Engineering. 8(3).
pp. 103-114.

7. Butt, S., and Phillips, J.G. (2008) Personality and self-reported mobile phone use. Com-
puters in Human Behavior. 24 (2). 346-360

8. Chen, C., Shih, H.-S. (2014) A study of the acceptance of wearable technology for con-
sumers— An analytical network process perspective. In International symposium of the
analytic hierarchy process (p. 1-5). Washington D.C.

9. Chen, L.-D., Nath, R. (2004) A framework for mobile business applications. International
Journal of Mobile Communications. 2 (4). pp. 368-381.

10. Choi, J., Kim, S. (2016) Is the smartwatch an IT product or a fashion product? A study
on factors affecting the intention to use smartwatches. Computers in Human Behavior.
63. pp.777-786.

11. Chuah, S.H.-W. et al. (2016) Wearable technologies: The role of usefulness and visibility
in smartwatch adoption. Computers in Human Behavior. 65. pp. 276-284.

12. Correa, T., Hinsley, A.W., Gil de Zuniga, H. (2010) Who interacts on the web? The inter-
section of users personality and social media use. Computers in Human Behavior.
26 (2). pp. 247-253.

13. Coupey, E., Irwin, J.R., & Payne, J.W. (1998) Product category familiarity and prefe-
rence construction. Journal of Consumer Research. 24(4). pp. 459-468.

14. Davis, ED. (1989) Perceived Usefulness. Perceived Ease of Use and User Acceptance of
Information Technology. MIS Quarterly. 73(3). pp. 319-339.

Volume 8, Issue I — March 2020 55



Andreea Barbu, Gheorghe Militaru, Ionut Savu

15.

16.

17.

18.

19.
20.
21.
22,
23.
24.
25.
26.

27.

28.
29.
30.
31.
32.
33.

34.

Davis, ED. (1986) A technology acceptance model for empirically testing new end-user
information systems: Theory and results. Massachusetts Institute of Technology.
Davis, F.D. (1993) User acceptance of information technology: system characteris-
tics. user perceptions and behavioral impacts. International Journal of Man-Machine
Studies. 38. pp. 475-487.

Davis, R.D., Bagozzi, R.R., and Warshaw, P.R. (1989). User Acceptance of Computer
Technology: Comparison of Two Theoretical Models. Management Science. 35 (8).
pp- 982-1003.

Etherington, D. (2015) Tim cook says apple watch ships In April. TechCrunch. AOL.
Retrieved January 28. 2015. [Online] Available at: https://techcrunch.com/2015/01/27/
tim-cook-says-apple-watch-should-ship-in-april/. Accessed from 01 04 2019.

Evans, J.D. (1996) Straightforward statistics for the bebavioral sciences. Pacific Grove.
CA: Brooks/Cole Publishing. ISBN-13: 978-0534231002.

Fisher, RJ., & Price, L.L. (1992) An investigation into the social context of early adoption
behavior. Journal of Consumer Research. pp. 477-486.

Hair, J.F. et al. (2007) Research Methods for Business. John Wiley & Sons. Ltd. Chichester.
England.

Hsiao, K.-L. (2017) What drives smartwatch adoption intention? Comparing Apple and
non-Apple watches. Library Hi Tech. 35(1). pp. 186-200.

Kent, RJ., Allen, C.T. (1994) Competitive interference effects in consumer memory for
advertising: The role of brand familiarity. The Journal of Marketing. 58(3). pp. 97-105.
Kim, D. & Ammeter, T. (2014) Predicting personal information system adoption using
an integrated diffusion model. Information & Management. 51 (4). pp. 451-404.
Mallat, N. et al. (2009) The impact of use context on mobile services acceptance: the
case of mobile ticketing. Information & Management. 46 (3). pp. 190-195.
Mathieson, K. (1991) Predicting user intentions: Comparing the technology acceptance
model with the theory of planned bebhavior. Information Systems Research. 2. pp. 173-191.
Netemeyer, R.G., Burton, S., & Lichtenstein, D.R. (1995) Trait aspects of vanity: Mea-
surement and relevance to consumer bebavior. Journal of Consumer Research. 21(4).
p. 612.

Park, Y., and Chen, J.V. (2007) Acceptance and adoption of the innovative use of smart-
phone. Industrial Management & Data Systems. 107(9). pp. 1349-1365.

Pascoe, J. (2006) The Smartwatch. Proceedings of the Conference on Mobile and Ubig-
uitous Systems (CSMU). pp. 203-2006.

Rogers, E. M. (1983) Diffusion of Innovation. New York: Free Press.

Shehryar, O., Hunt, D.M. (2005) Buyer behavior and procedural fairness in pricing:
Exploring the moderating role of product familiarity. Journal of Product & Brand Man-
agement. 14(4). pp. 271-276.

Sun, H., Zhang, P. (2006) The role of moderating factors in user technology acceptance.
International Journal of Human-Computer Studies. 64(2). pp. 53-78.

Taylor, S. & Peter, A.T. (1995) Understanding Information Technology Usage: A Test of
Competing Models. Information Systems Research. &(2). pp. 144-176.

Van der Heijden, H. (2003) Factors influencing the usage of websites: The case of a
generic portal in The Netbherlands. Information & Management. 40(6). pp. 541-549.

56 FAIMA Business & Management Journal



35.

36.
37.

38.

39.

40.
41.

42,

Factors Affecting the Use of Smartwalches

Venkatesh, V. (2001) Determinants of perceived ease of use: Integrating control, Intrin-
sic motivation, and emotion into the technology acceptance model. Information Sys-
tems Research. 11(4). pp. 342-365.

Venkatesh, V., Davis, F.D. (1996) A model of the antecedents of perceived ease of use:
Development and test. Decision Sciences. 27. pp. 451-481.

Verkasalo, H. et al. (2010) Analysis of users and non-users of smartphone applications.
Telematics and Informatics. 27(3). pp. 242-255.

Vijayasarathy, L.R. (2004). Predicting consumer intentions to use on-line shopping: the
case for an augmented technology acceptance model. Information & Management.
41 (6). pp. 747-762

Wang, Y.S., Wu, M.C., and Wang, H.Y. (2009). Investigating the determinants and age
and gender differences in the acceptance of mobile learning. British Journal of Educa-
tional Technology. 40(1). pp. 92-118.

Wu, L.-H., Wu, L.-C., & Chang, S.-C. (2016) Exploring consumers intention to accept
smartwatch. Computers in Human Behavior. 64. pp. 383-392.

Zigurs, 1., Buckland, B.K. (1998) A theory of task/technology fit and group support sys-
tems effectiveness. MIS Quarterly. 22 (3). pp. 313-334.

P&S Market Research. Prescient & Strategic Intelligence. (2018) Smartwatch Market
[Online] Available from: Overview https://www.psmarketresearch.com/market-anal-
ysis/smartwatch-market. Accessed from 01.05.2019.

Volume 8, Issue 1 — March 2020

514



The Eifect of Technological Changes
in Education

Andreea Balint, Sorin loneseu, Andrei Niculeseu
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The purpose of this article is to bighlight the profound global changes in the use of tech-
nology and the nature of work have urgent implications for how we educate young
people and prepare them for the labour market. Employers are increasingly looking for
youth who are flexible, adaptable, proactive, creative and collaborative, able to cope with
industrialization. The Youth Employment Funders Group uses the term ,soft skills” to
describe a mix of skills (both non-cognitive and cognitive), attitudes, bebaviours and
mindsets, especially when referring to youth workforce and employment outcomes. In this
article, we will look at how to adapt young people to learn the language of a particular
Jjob, industry or role is directly related to how smart they will sound and how well they
will work in an environment and dramatically improve the chances of finding jobs
because companies will first choose someone who needs less time to get them to speed.

Abstract

Keywords: global changes, soft skills, teaching, technology, industrialization

Introduction
The severity of global youth unemploy- ‘ ’ Y .
ment and working poverty has rallied the = [1dustry 4.Q
international communi dd - . &5
ty and drawn atten is more -
tion to the need for high-quality, relevant ‘ than just a flash - ‘

youth skills development, as outlined in the ‘ - catchphrase.

Sustainable Development Goals. Globally, ’ A confluence Of trends s\
over 70 million youth are unemployed, and \ "" ifsnef ;561{99?1906110% e;?ieb ’;Z;n_ ‘ ’
156 million young workers are living in things arébmade, i ‘ -
poverty. For young people to successfully ‘ 1 Coralins R ‘ ’
contribute to the growth of emerging econ- ‘ McKinse .

omies, their skills need to be adaptable to “-{ . \ ‘ ‘ ‘L '}."'
both the changing nature of work and the ' ] ‘
various opportunities that become avail- ’ \

able to them. Achievement of the Sustain-

able Development Goals is contingent on
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the ability of young people to effectively
and successfully transition into the work-
force and retain employment over time.
Their ability to master soft skills is key to
being able to successfully navigate the
various pathways of work (Cunningham,
Villasenor, 2016).

There is a growing awareness that com-
bined with technical and academic achieve-
ment, soft skills are critical to young peo-
ple’s success in the workplace and their de-
velopment in all domains of life. But soft
skills are poorly understood, not well as-
sessed, and all too often overlooked in pol-
icy and institutional contexts, including ed-
ucation, training and the workplace. By
highlighting the importance of soft skills
and seeking to more deeply understand
them, we can help ensure that all young
people acquire these skills for employment
and life success. Despite a proliferation of
terms and frameworks for describing these
skills, there is a remarkable consensus a-
round the types of skills youth need and
the broad parameters regarding how to de-
velop them (Care E., 2016). While much is
still to be learned about which interven-
tions work best for youth populations in
specific country contexts, a great deal is
known about soft skills development prin-
ciples, from fields as diverse as psychology,
economics, business, education and health.

The Youth Employment Funders Group
believes that the emerging evidence for soft
skills acquisition justify increased policy di-
alogue, investment, coherence and scaled
programmatic implementation. This report
summarizes the areas of consensus on soft
skills for policymakers, employers, educa-
tors, donors and civil society organizations.
The report also identifies implementation
and evaluation challenges, as well as prom-
ising avenues for investment in cost-effec-
tive, scalable and sustainable interventions

and in new knowledge to support these in-
terventions.

In short, youth need soft skills: the broad
set of skills, attitudes, behaviours and per-
sonal qualities that enable them to effec-
tively navigate their environment, work
with others, perform well and achieve their
goals. There is a growing awareness of the
value of soft skills to both employee pro-
ductivity and the healthy development of
young people in general. The development
of soft skills is deeply intertwined with ac-
ademic and technical skill development.
Though soft skills are increasingly seen to
benefit youth in all domains of life, these
skills are poorly understood, not well as-
sessed, and too often overlooked in policy
and institutional contexts, including edu-
cation, training and the workplace. Every
industry relies on its own lexicon of termin-
ology to operate and communicate. Often
these are technical concepts, processes or
acronyms that sound foreign to people new
to a field.
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Cognitive Abilities

Soit Skills for Youth

According to a recent World Economic
Forum study ,more than one third (36%)
of all jobs across all industries are expected
to require complex problem-solving as one
of their core skills, compared to less than
1 in 20 jobs (4%) that will have a core re-
quirement for physical abilities such as
physical strength or dexterity (Figure 1,
change in demand for core work-related
skills, 2015-2020, all industries; share of
jobs requiring skills family as part of their
core skills set, %).

Furthermore, social skills, such as per-
suasion, emotional intelligence and teach-
ing others, will be in higher demand across
industries than narrow technical skills, such
as programming or equipment operation

SCALE OF SKILLS
DEMAND IN 2020

System Skills

Complex Problem Solving

Content Skills

and control (Care E., 2016). Content skills
(which include ICT literacy and active
learning), cognitive abilities (such as cre-
ativity and mathematical reasoning) and
process skills (such as active listening and
critical thinking) will be a growing part of
the core skills requirements for many in-
dustries (Guerra, 2014).

Non-routine work tasks are increasing
in proportion to routine work, requiring
flexibility in thinking and behaviour. Sim-
ilarly, in the United States, between 1980
and 2012, the number of jobs requiring so-
cial skills grew by nearly 10 per cent, while
the number of math-intensive but less so-
cial jobs including many STEM occupa-
tions (Science, Technology, Engineering,
Math), shrank by about three per cent.

Process Skills

Social Skills

Resource Ma

nagement Skills

Technical Skills

Physical Abilities

=

L L0 s

20
B Growing Skills Demand

L L E| |
40 &0 80 100

1 Slable Skilis Demand Dedlining Skilts Demand

Figure 1 — Need for soft skills large and growth across industries
(Source: Sammans 2016)

Overall, the trend is toward the increased
need for complex problem-solving and so-
cial skills. A recent World Bank analysis of
27 studies globally reveals that while em-
ployers value all skill sets, basic cognitive,
technical, advanced cognitive, and socio-
emotional, they especially value the latter
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two skill sets by wide margins. The study
notes that: these results are robust across
region, industry, occupation, and education
level. Employers perceive that the greatest
gaps are in socio-emotional and higher-or-
der cognitive skills (Gates et al., 2016).



Overall, there is a growing recognition
among employers and educators that
left-brain dominance such as technical
know-how must be complemented, and is
in fact deeply interwoven, with right-brain
intelligence such as empathy, inventiveness,
creativity, intrinsic motivation and growth
mindset.

For employers, building a consistent and
measurable business case for investment in
soft skills development is crucial. Having
a workforce of employees who have mas-
tered key soft skills reduces employer costs
in recruitment, training time and employee
turnover, and improves employee perform-
ance on bottom-line business metrics, such
as higher sales and better consumer service.
An example from manufacturing is provid-
ed in Figure 2 (Galloway, 2017).

SOFT SKILL

Higher order

thinking

Social skills

Communication

Self control

WORKPLACE BEHAVIOURS

The Eifect of Technological Changes in Education

The Soft Skills Effect

Deepening awareness, understanding
and commitment to soft skills across all
stakeholders can trigger a virtuous cycle.
Given the growing changes in the labour
market, all stakeholders concerned with
youth employment, schools, employers,
communities and families, will need to sig-
nificantly scale up the opportunities and
support available to youth to develop crit-
ical soft skills. This means becoming more
intentional about changing mindsets, rela-
tionships and practices of all these core
stakeholders, and working across youth
learning and employment systems to in-
volve diverse partners in the private and
public sectors as well as families and com-
munity-based organizations.

BUSINESS IMPACTS
Trend toward improving
performance & market share

| .
mpm:ad.pmdudmn
Better worker retention

Figure 2 — The impact of soft skills

(Source: Sammans 2016)

The diagram suggests the dynamic, in-
teractive and iterative nature of these pro-
cesses. As awareness and understanding
grows about the importance of soft skills
among stakeholders, deeper commitment
to the development of soft skills through a
range of institutions emerges, and collab-

orative relationships are designed and
implemented. This in turn further refines
awareness, understanding and commitment
(Kluve, 2017). As teaching, learning and
employment practices adjust to reflect new
relationships, better results are generated
for youth.
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For soft skills to be useful to both youth
and employers, they need to be tailored to
and practiced within actual workforce con-
ditions and market demands. Demand-driv-
en youth training models require careful
collaboration with employers to design train-
ing and placement opportunities for spe-
cific skills.

The highlights the important role of so-
cial partnersin contributing to the design,
implementation and monitoring of educa-
tion, training and lifelong learning policies
and programs with a view to improving
their responsiveness to the world of work.
Out-of-school youth employment programs
differ in their approaches. Some link de-
mand-aware or demand-aligned classroom-
based soft skills workshops with technical
training and experiential work-based learn-
ing opportunities.

A newer generation of demand-driven,
boot camp programs conduct screening and
job matching before putting youth through
a short, intensive soft-skills training focused
on improving overall work performance.
Both approaches are needed to meet the
diversity of youth needs and readiness for
the labor market, and there is some indi-
cation that the two approaches are increas-
ingly intertwined (Lippman et al., 2015).

Soit Skills and Formal Education

A recent study of education systems in
the developing world shows that govern-
ments are generally aware of the need to
teach a greater breadth of skills, but have
yet to implement this vision across all lev-
els of the education system. Most minis-
tries of education in developing countries
know that they need to reinvent their
schools to reflect learning needs and strive
to meet the challenges of inadequate edu-
cational access for disadvantaged popula-
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tions and school dropouts. While not the
only solution, youth soft skills development
can be a lever for addressing these multi-
ple challenges. Reforms that build youth
soft skills also enhance the overall quality
and relevance of academic preparation and
increase student and family engagement
in learning (Chennells, Van Reenen, 2016).

Policymakers are progressively interest-
ed in scaling up learning outcomes across
the entire youth cohort within countries,
and the factors and dynamics that enable
their learning and gainful employment.
Inevitably, this requires modernizing or
reforming formal education systems. For
developing countries, the question of soft
skills acquisition is layered onto the per-
sistent challenge of providing education and
training to rural and underserved young
people, and to stemming school drop-out.
However, these challenges are not neces-
sarily at odds. Developing more engaging,
relevant learning opportunities prerequi-
sites to soft skills development, also have




the effect of keeping youth and their fam-
ilies engaged in education longer and en-
suring that educational investment bears
fruit in better employment prospects for
youth.

The challenges that formal education
systems in developing countries have in
relation to youth soft skills acquisition are
well known. Teachers are often hamstrung
by rigid, high-stakes testing regimes, large
class sizes and outdated curricula that
focus on knowledge retention instead of
real-world competencies. An understand-
ing of adolescent development is not gen-
erally manifested in the curriculum or insti-
tutional culture (i.e., the quality and char-
acter of school life or program setting).
Additionally, there are few extracurricular
opportunities for youth skills development.
Furthermore, professional development
and school management systems may not
support teachers in developing their own
soft skills or in learning how to best foster
them in students while simultaneously
teaching academic and technical skills.
These challenges hold true for technical
and vocational training but may be miti-
gated where internships and work-based
learning opportunities for students are of-
fered (Dosi, Nelson, 2018).

We recognize that different formal gen-
eral education systems may use the terms
,socio-emotional skills,”  transferable skills”
or ,21%-century skills.”  Transferable skills”
have been defined as  jhigher-order cogni-
tive skills and non-cognitive skills that in-
dividuals use to be successful across dif-
ferent situations in work and life ”. They
include soft skills such as problem solving,
critical thinking, communication, collabo-
ration, leadership, perseverance, empathy
and emotional regulation, but also skills
that are not job-specific, such as financial
and information technology literacy and

The Eifect of Technological Changes in Education

entrepreneurship capabilities. ,Employabil-
ity skills” is often a term used to refer to
a combination of soft skills and specific
job-seeking skills such as interviewing and
CV writing. Adolescent health programs
may use the term life skills” to refer to a
mix of soft skills and sexual and reproduc-
tive health competencies. We also recog-
nize the challenge of funding equivalent
terms in different languages and for diverse
cultural contexts.

Conclusions

In conclusion soft skills are the mix of
skills, attitudes, behaviors, personal qual-
ities and mindsets that individuals use to
be successful across different situations in
work and life. They are developed over
an individual’s life span in a dynamic way
in concert with other skills such as aca-
demic, technical and practical life skills.

A key challenge that the soft skills field
faces is the variety of terms used for very
similar personality traits, skills and behav-
iors, a variety rooted in diverse academic
disciplines and fields. For example, con-
sider the notion of ,self-control.” While em-
ployers may use the terms ,self-discipline”
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or ,self-management,” psychologists refer
to ,constraint,” ,self-regulation,” ,emotional
stability,” or its opposite, ,externalizing be-
havior.” ,Self-regulation” is also heard in
the fields of economics and education, but
education also adds ,rule-abiding,” ,man-

ages emotions” and ,pays attention”. While
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this variation poses difficulties for moni-
toring and evaluation, the proliferation is
also a refection of the dynamism and hol-
ism of the field, and the nuances and his-
tory of each discipline’s involvement with
soft skills.
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The statistics of the European Union in the field of science, technology and innovation
cover a sufficiently important range. In this respect, the development of innovation, sci-
|
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Abstract

ence and technology also implies a better and more consistent use of human resources.
Science is part of the development of society. Only by developing science, that is, inno-
vation, inventions, in all fields, is the foundation for the economic progress of each
country ensured. Europe has a long tradition in the field of research and innovation,
with numerous prestigious and highly efficient economic projects in the industrial, bio-
logical, pharmaceutical, telecommunications or aerospace fields. The extension of the
influence of the research in the field of the economic sphere ensures protection of the
environment, of the international business environment, of the improvement of the quality
of the products realized in all the fields. In October 2010, the European Union launched
the development program by 2020, the program being called the Innovative Union, which
aims to develop the research climate in the field of energy, food security, health and
quality of life of the population. In the
European Union, innovations are momni-
tored and implemented through this
innovative Union. In this area, countries
that are not members of the European
Union have also been attracted, consid-
ering the attraction of other specialists
Sfor research and innovation projects.

Keywords: technology, innovation,
research, development, patent
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Introduction

The European Union, as constituted,
aims to achieve economic results based
on the development of all Member States,
materialized in the macroeconomic indi-
cators of results, as high as possible, as a
prerequisite for raising the standard of
living. The development of the industry at
the moment is done by the improvement
of the technology, by its robotization, that
is by applying the standardized models
and methods accessible under the condi-
tions of the evolution of the European
Union during this period.

AT

The European Union and Changes in Technology

Innovation is an essential element in
the field of science and technology, as it
enhances the research and development
activity. The development of the innova-
tion of science and technology implies a
far superior use of the conditions existing
in this field and by the use of highly qual-
ified human resources. Of course, further-
ing the science of technology and inno-
vation can only be achieved by applying in
the respective fields to the specific activity,
specific to each country. Only the develop-
ment of this essential element, because it is
innovative, can be obtained improvements
of the technological processes, of the rapid
evolution of the production, based on the
achievements of science and its concret-
ization in inventions and innovations, in
order to ensure the fastest pace of evolu-
tion.

The European Union monitors the in-
ventions and innovations it is trying to im-
plement, carrying out large-scale projects
involving all those countries that have a
well-developed standard in terms of the
level of innovation. The countries of the
European Union must allocate more of
the gross domestic product for the devel-
opment of research and innovation. The
big multinational companies have related
departments or institutions that deal with
research and innovation in that field, which
involves the emergence of new and new
inventions and innovations, which they
put into practice, including changing the
configuration of industry development.
Therefore, it is wrong for those who ask
the question of new industrialization in
the 21st century (the year 2019), because
the industry must not be reinvented, it must
be standardized and improved through
special economic processes.
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Literature Review

Anghelache (2017) has made an ample
analysis of Romania’s economic and social
evolution since it is a member of the Eu-
ropean Union. Buesaa, Heijsa and Baumert
(2010) studied the determinants of regional
innovation in Europe. Cincera and Veu-
gelers (2013) focused on the analysis of
young innovative leaders in line with the
research and development gap in the Euro-
pean Union. Cruz-Jesus, Oliveira and Bacao
(2012) were concerned about European
digital disparities in the 2008-2010 bench-
mark. Dachs and Pyka (2010) studied the
factors that influence the internationaliza-
tion of innovation. Farole, Rodriguez-Pose
and Storper (2011) investigated the charac-
teristics of EU cohesion policy. Isaic-Maniu,
Anghelache et al. (2007) analyzed the evo-
lution of research, development and in-
novation activity in Romania. Moncada-
Paterno-Castello et al. (2010) researched
the EU’s corporate research and develop-
ment system as compared to the non-EU
performance. Pinto (2009) investigated the
characteristics of the diversity of innovation
within the European Union. Voigt and Mon-
cada-Paterno-Castello (2012) assessed the
possible impact of small and medium-sized
enterprises with rapid growth in R&D on
the European Union’s economic structure
in the 2020 horizon.

Research Methodology

The problem of science, technology and
innovation is one of the first in the mem-
ber countries of the European Union. Each
country can improve its industrial standard
by promoting research, the emergence of
new inventions and innovations so that the
restructuring in each branch of the national
economy is carried out at a higher quality
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level in terms of production value, but
especially of the quality of the products
made.

Of course, through the directives of the
European Union, it is foreseen that in 2020
the financing in this area will be about 3%
of the gross domestic product. In 2014 or
allocated for research, innovation and eco-
nomic development 284 billion, achieving
an increase of 3.4% compared to 2013 and
not less than 42% higher than in the last 10
years (2004-2014). In view of the growth
of research and development, the Euro-
pean Union aims at another goal, agreed
by the member countries, that this will lead
to a special increase of the productivity of
the work, by the appearance of new fields,
to mean new jobs and of very high qualifi-
cation, which it ensures the possibility of a
continuous improvement of the evolution
of the economy as a whole, and conse-
quently of the living conditions, therefore
also of the index on the quality of life.

The increases in the values of financing
in the field of research, innovation, inven-
tions have been positive in the last five
years. Thus in 2015, 2016, 2017 and 2018,
the average growth rate was 2.18 com-
pared to the previous year. Of course, tak-
ing into account the continuous growth
and the production, therefore of the gross
domestic product, it means a quite sub-
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stantial growth, but insufficient to reach
the objectives to which all member coun-
tries strive to reach. In 2016 gross domestic
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40% increase compared to 2000.

The ratio between the general R&D ex-
penditure and the gross domestic product
represents a basic indicator of the Euro-
pean Union’s strategy and it has grown
year by year. However, for the next period,
pointing out that a forecast until 2030 im-
plies that all member countries of the Euro-
pean Union allocate at least 3-4% of the
gross domestic product to ensure research,
innovation and invention within national
economies.

Expenditure on research and develop-
ment for the performance sectors should
be the concern of each country, of each

expenditure for research and development
was 303 billion euros, which represents a

government of the Member States of the
European Union regarding their increase.
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Figure 1 — Gross domestic expenditure for research and development
(Source: Eurostat Statistics 2016)
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Figure 1 shows the gross domestic ex-
penditure for research and development in
the period 2006-2016. The data shows that
in the Member States the R&D expenditures
were realized at an ascending rate. There-
fore, expenditures for R&D have increased
in all countries. These were allocated pri-
marily to the business sector, where it in-
creased from 1.12% as it was in 2006 to
1.32% as it was in 2016, out of a total in-
crease of 7.9%. Another sector to which im-
portant amounts have been allocated for
the improvement of the research, innova-
tion and development is the higher edu-
cation system, at which the allocation level
increased by 20.5% during 2006-2016,
which means an average annual growth
of 2,05 every year. Only these expenses
managed to represent 0.47% of GDP. We
must note that during the period 2007-2018
the same rapid pace of 2.1% annual growth
was maintained compared to 2016, reach-
ing 0.53% of the gross domestic product.
It should be noted that although the inten-
sity of research and development in the
higher education sector has increased at
a relatively higher rate, it has been more
recent since 2010.
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At the same time, we find that the rel-
ative importance of R&D spending in the
ornamental and higher education sector is
somewhat similar in terms of growth rate
between the EU Member States, but differs
from state to state, from country to country,
considering the level recorded in the year
that constitutes the basis of comparison for
each of these countries. Of course, a num-
ber of countries such as Sweden, Austria,
Germany, Denmark and Finland have ad-
vances in the allocation of R&D resources,
but there are sufficient countries where the
level of resource allocation for spending is
still low.

An essential element in terms of re-
search and development is the number of
specialists working in these fields. The num-
ber of researchers and innovators attracted
in these fields in the member countries of
the European Union is increasing, meaning
that if there were 1,760,000 researchers in
2014, their number increased in 2018 with
541,000 researchers, representing a share
quite high.

In the field of personnel included in the
research and development activity, we find
that on the structure of the labour force in
each country, the highest level was regis-
tered in 2018, Denmark 2.1%, Finland 1.95%,
Luxembourg and others, which through this
weight in the total labour force used shows
a careful concern in the field of research
and innovation. At the level of the Euro-
pean Union, at present 28 states, the av-
erage degree of coverage in the research
activity of the total workforce was in 2018
of 1.15% of the total workforce. The fact is
that out of the total number of researchers,
a significant proportion was held by those
aged between 20 and 29, who are basically
graduates of the bachelor’s and master’s
degrees, which is about 12.7% of the total
staff in research.



Higher education is the one that needs
to be refined, in the sense of integrative or
non-integrative association with the re-
search sector. In the major higher education
institutions in the United States, Japan and
a number of European Union member
states, in Germany, the United Kingdom,
France, first-rate higher education institu-
tions have their own research departments
and institutes and are associated with large
national and international firms. Multina-
tionals that thus provide increased support
for increased spending on research and in-
novation.

Subsequent evolutions after this presen-
tation grew at a slow pace, but they were
still able to ensure a significantly higher ev-
olution compared to the previous periods.

The share of business research has in-
creased the most in Sweden, Austria, Malta,
France, Germany, Denmark and Finland,
with lags behind such as Greece, Bulgaria,
Romania, Croatia, which are far from the
position they need to have. Increasing the
number of people involved in the applied
scientific research in the research of im-
mediate utility in production.

Another aspect is innovation and how
it has evolved in the Member States of the
European Union. From the total scientific
research, as an immediate final result, the
innovations represent that I have 49% of
the total results of the scientific research.
28% of the Member States of the European
Union carries out activities in the field of
innovation that result in significant results
in the development of the activity of eco-
nomic enterprises of all degrees.

On the other hand, about 24% of the en-
terprises in the Member States of the Euro-
pean Union have used between 2010 and
2018, 25%, to introduce innovations in some
activities that have had an immediate effect
in increasing production in those sectors.

The European Union and Changes in Technology

We can estimate that six out of ten inno-
vation projects were used very effectively
in the activity of the big producers, most
of them in the economic field, ensuring a
competitive growth of the economic re-
sults. Almost half of the innovation projects
were of particular importance, the level of
implementation in the economic-social ac-
tivities being 52% in 2018.

Referring to Romania we find that in 2010
only 4.6% of innovations were attracted,
and in 2017 the number increased to 4.9%.
This shows that there is a slight concern
of the state and private sector companies
to work with research institutes, with re-
searchers in the field of inventions and
innovations, to whom they should ensure
funding cooperation, but especially in the
implementation of the research result, in-
ventions and innovations.

The research is most often completed
by obtaining manufacturing patents, which,
even if they are not applied at a sustained
pace, do not give essence to the expenses
allocated for the research, and the less is
not reflected in the growth of economic re-
sults. In this sense, starting from the fact
that the patents reflect initiative and activity
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of exploiting the economic potential of in-
novations, which can lead to the restruc-
turing of companies, enterprises, by using
the innovative research result.

The indicators used indicate that the use
of manufacturing patents has increased in
most Member States. In 2014, 142,700 pa-
tients were used in the European Union,
an increase of over 56% compared to 2010,
and this number of patents increased to
153,000 in 2018. Of course, the states that
have noticed this chapter in the use of in-
novations based on applicable patents, it
follows that Germany, France, Holland,
Sweden are the first place. Thus, in Ger-
many, 20,700 patents were used, in France
9100 patents, in Italy 4200 patents, in the
Netherlands 3200 patents or in Sweden
3400 patents. Of course in other non-mem-
ber states, we find that manufacturing
patents were 36,900 in the United States,
22,000 in Japan, 7,800 in China and 7,000
in South Korea.

The indicator of the use of inventions
shows that they follow a high rate of ap-
plication, but the data express that the total
number of applications is different from
one country to another. Thus, for example,
a number of states register a high number
of patents that result in increased produc-
tion. The first study, from 2000 to 2017,
shows that the application of patents in
the economic activity of the Member States
of the European Union was 51,541 patents
in 2002, increasing to over 59,000 patents
in 2007 having a decline during the crisis,
reaching 57,000 in 2011, with a slight de-
crease to 56672 patents in 2012 which de-
creased even more in 2017, when 54642
was registered. Figure 2 shows patent ap-
plications at the European Patent Office,
by country, 2012 and 2017 (one million in-
habitants).

In conclusion, we can say that during
the period after 2012, patent applications
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decreased by a rate of about 0.8%, which
is also evident in the production registered
by the Member States of the European
Union.

Conclusions

Regarding the study carried out in rela-
tion to the evolution of science, we first
observe an increase in the level of research
and development, the involvement of an
increasing number of personnel in these
fields, the increase of innovations and pa-
tents applied in social and economic activ-
ities.

The figures analyzed to reveal the con-
cern of the European Union that the strat-
egy for the last decade 2010-2020 in this
area is to reach the objective and to ensure
a higher implementation of the results of
research and innovation in the economic

activity.

It is noted that the number of inventions,
innovations and patents that have been ap-
plied in the economy of these countries has
increased in the countries of the European




Union. Based on these innovations, a series
of objectives of maximum importance were
initiated, to which those countries that had

The European Union and Changes in Technology

a contribution through the projects realized
at the beginning of the economic develop-
ment have access.
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Figure 2 — Patent applications
(Source: Eurostat Statistics 2017)

Member States of the European Union
that have died slower in the field of re-
search funding, innovation, which did not
then materialize in patents and licenses
must make an additional effort. It concerns

two directions, on the one hand, the ap-
proximation of the level registered by the
Member States of the European Union that
have a high level in this field, and on the
other hand, Romania’s participation in in-
vestments in economic-social objectives,
based on the investments and patents of
its own. production.

It should be noted that at present, a
number of internationally patented inno-
vations of some Romanians are currently
being used in the other Member States of
the European Union in areas other than
those where the inventions were located.
For Romania and other member countries
of the European Union, there is a certain
situation that some patents will not be
able to find their ability because we do
not have an industrial structure.

Romania

Croatia

Bulgaria
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