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T
he people were always preoccupied with the concept of value and the need to
find a unique means to assess the value, whatever it was: salt, stones and metals –
more or less precious – to mention just a few; ultimately, their common sense and

practical experience converged to the concept of money as a mutually accepted measure
of value associated with various, different things – in order to serve as a medium of ex -
change, to facilitate commercial transactions. Besides serving as a medium of exchange,
money is also serving as a unit of account, and it functions as a store of value (retaining
this value over time).

Anyway, it should be mentioned that money, as a measure of all things’ value, ap -
praises – cynically – even the peoples’ health value, and their life value (this is exactly
what the insurance companies do, and kind of business they run and make profits
out of it)!

Debit and credit cards become more and more intelligent (so-called smart cards, in
that sense of including technology). Electronic currencies (e-money) are supporting the
booming global trade, shortening distances and durations. Currently, new information
technologies – as blockchain technology – stimulate the advance of new types of e-mo -
ney – as bitcoins, praised as a lot safer.

Looking for means to storing the value, people have extensively used various types of
money (currencies), along with precious stones and metals (copper, silver, gold, plati -
num). In order to store larger values in smaller volumes and masses, rich people were
and still are using fine art works (paintings, sculptures,
antique objects, jewelry etc.) In management terms, to
maximize the value stored, one should decide on the
optimum assortment of these elements, based on com-
plex calculations of present and future values, market
trends, and other factors.

Successful artists are keen about the copyright of their
literary and other artistic works (like paintings, photo-
graphs, musical compositions, and alike) while successful
entrepreneurs and business people equally value the tan-
gible assets (real estate: properties consisting of pieces
of land, with associated buildings, crops, plantations, min -
eral resources) as well as intangible assets – mostly tech -
nology intangibles (patents, software). Other examples
of business intangible assets are: trademarks (legal name
for brands), lists of customers, franchise agreements.

EDITORIAL

„Markets 
and money must
again become the 
servants and not the
masters of our vision

and values.”
Jakob von 
Uexkull

Management Under 
the Sign of Value
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An important issue in valuing a company – subject to
thorough research for many scholars – is appraising the
value of its intellectual capital, which includes human
capital, relational capital, structural capital (out of which
intellectual property is just one component). When a com -
pany valuation is needed, in order to make a strategic
de cision (in cases of business mergers or acquisitions, for
example), its value includes both tangible side and intangi-
ble side; in many cases – mostly high technology compa-
nies – the value of intangibles happens to be significantly
higher.

In time, the understanding and laws on intellectual
prop erty have evolved, across territories; during the 19th

century the term of ‘intellectual property’ was coined;
ultimately, nowadays, the intellectual property laws are
well established in Europe, North America as well as other
parts of the world. Intellectual property markets and as -
so ciated brokers are commonplace today.

In order to better manage the human capital and human
capital talent, an accurate assessment is required. This is

why many researchers set a special focus on measuring the human capital talent.
As far as assessing the relational capital, an increasing role is played by the explo-

sive use of social networks. As an illustration, according to Bloomberg publications:
„Facebook reported revenue of $7.01 billion in the third quarter, a 56 percent in crease
from a year earlier. ... The company also said mobile-only monthly active users in -
creased, surpassing 1 billion” (Bloomberg Businessweek, November 7 – November 13,
2016, p. 19); and „There are half a billion tweets a day. For Twitter, that’s a business
opportunity” (Bloomberg Businessweek, October 31 – November 6, 2016, p. 50). This
is the massive impact of the combined effect of networking capital and information
value, linked to the trendy concept of ‘click monetization’!

Cezar Scarlat
Senior editor

„If something is
expensive to develop,
and somebody’s not
going to get paid, it
won’t get developed.”

Bill Gates



Volume 5, Issue 1 – March 2017    5

Multiculturalism 
Based on Moral Values
Sorin Ionescu, Florin Danalache, Iuliana Grecu, Andrei Niculescu
University POLITEHNICA of Bucharest, Romania
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The article analyzes how the foreign students adapt to the education system and
daily life in Romania. First, it shows the attraction of Romanian universities for
foreign students to attend graduate, masters and Ph.D. studies. Then it identifies
some of the Romanian culture’s particularities. Based on the responses to a ques-
tionnaire, the article identifies foreign students’ opinion about how they are per-
ceived by the Romanian colleagues and by the Romanian society in general.
Likewise, the article identifies the Romanian students’ opinion about their foreign
colleagues. The paper also shows some changes that have been made in teaching
to ensure the performance of all students, including the foreign ones.

Keywords: students, technical education, cultural adaptation

Introduction
Traditionally, higher education in Ro -

mania has a worldwide reputation as a
center of excellence in learning, teaching
and practice. Romanian universities and
col leges have been receiving thousands
and thousands of students from all over
the world, especially from developing
coun tries. Today, almost all Romanian uni -
versities are partners with thousands of
well-known universities from all over the
world. Romania has become one of the
countries offering state-of-the-art facilities
and cutting-edge research opportunities,
together with the chance to walk in the
footsteps of so many of the world’s most
influential thinkers.
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* Correspondence to: sc.ionescu@gmail.com

„Price 
is what you pay.

Value 
is what you get.”
Warren Buffett



Higher education institutions in Roma -
nia began to provide education services
based on promoting international coop-
eration between universities, in order to
respond to the requests coming from dif-
ferent industries. In these conditions there
appeared a large number of educational of -
ferings for students from different coun tries.

Romanian education was popular a -
mong foreign students, especially after
World War II. Before this event, between
1850 and 1914, many Romanian students
have studied in other European countries
and afterward they have contributed in
building up the Romanian education sys-
tem, Romanian industry and culture. To -
day, when Romania is part of the Euro pean
Union, it can be noticed an increased mo -
bility among youngsters that decide to go
abroad for studies in European or Amer -
ican universities.

The purpose of this article is to identify
key aspects that represent an attraction for

foreign students to come to study in Ro -
ma nia. To identify these attractive factors,
we have started our analysis with a range
of studies which underlined the cultural
particularities of the Romanian people.

Romanian Education 
System’s Attractions

The Romanian higher education system
comprises 48 public universities and 56 pri -
vate universities. These universities in clude
536 faculties, with a total number of 620,529
students enrolled. Mention should be made
that the data available do not allow for the
identification of the accurate number of in -
dividuals enrolled in the Romanian univer -
sities, either public or private.

In 2014, 12000 foreign students were
re gistered in Romania and in 2015 their
number reached 21000. Most of them were
coming from other European countries,
especially from France, but 6100 foreign

6 FAIMA Business & Management Journal



students were from non-European coun-
tries. The number of foreign students re -
gis tered for a bachelor degree is around
19.000, for a master degree is around 1000,
and for Ph.D. around 1000. Foreign stu-
dents have arrived also from Arabic coun -
tries; for example, there are around 1500
registered students from Tunisia and a -
round 900 from Morocco.

The application file must be sent to hi -
gher education institutions in Romania by
the 15th of September (for undergraduate
and graduate studies), but there is no
deadline for Ph.D. applications. Inter na -
tional students have to prove good knowl -
edge of the teaching language (English,
French or German). For the students who
do not meet this criterion, there are spe-
cialized departments where they can im -
prove their language skills.

It is commonly believed that foreign
students decide to attend the Romanian
universities due the high quality of the ed -
u cation. There are also opinions that state
that Romanian universities represent an
attraction due to lower tuition fees in com -
parison with other European countries and
also due to the low cost of living. Research
has demonstrated that foreign students
have chosen Romania to complete their
ed ucation because the living costs in Ro -
ma nia are low, even though the trend is
heading towards the European Union level;
also universities tuition fees are smaller
com pared to other European countries
(2300 Euro per year). There is also the pos -
si bility of getting hired in a multinational
company at a wage similar to the ones in
the European Union. In addition to this, the
Romanian Government offers study scho -
lar ships to performing students. The annu-
al budget for studying in Romania is s5500
(s4700 – living expenses, s300 for books,
s500 for holidays/travel in Romania).

The majority of the foreign students en -
rolled in the medical universities, but other
universities are also sought. For example,
Politehnica University of Bucharest has
around 27.000 students, of which 800 are
foreign students enrolled for a bachelor,
master and Ph.D. degree. From the total of
800 foreign students, 700 come from Arabic
countries and Turkey.

Politehnica University of Bucharest is
the oldest and most prestigious engineer-
ing university in Romania, with a tradition
of over 190 years, accumulating the efforts
of some of the greatest teachers of our na -
tion. It defines its uniqueness by creating
knowledge through research and techno-
logical innovation and by implementing it
through education and vocational training
at European level. Politehnica University
boasts many years of academic excellence.

The studies in the Politehnica Univer -
sity of Bucharest can be taken in interna-
tional languages at different faculties. For
bachelor level, there are available studies
in electronics and telecommunications en -
gineering (in English, French, German),
computers and information technology (in
English, French), applied electronics (in
Ger man), mechanical engineering (in En -
glish, French, German), chemistry and en -
gineering of organic chemicals, petroleum
and coal chemistry (in English, French),
materials engineering – materials science
(in English, French), economical engineer -
ing for electrical, electronics and power
engineering fields (in German), econom-
ical engineering for mechanical field (in
Ger man), aeronautics (in English).

For master level, there are available stu -
dies in business management (in English),
biomedical informatics (in English), auto-
matic translation technology (in French),
business administration of industrial systems
(in German), engineering and management

Multiculturalism Based on Moral Values
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of industrial systems (in French), software
engineering (in English), mechatronics and
bionics technique and organization (in
Ger man), management digital enterprise
(in English), artificial intelligence (in En -
glish), advanced microelectronics (in En -
glish).

Another attraction factor is represented
by the certification/specialization/qual ifi -
cation programs offered by universities.
Transferable qualifications aid mobility,
mak ing it easier for students to further
study, to transfer achieved credits to other
higher education institution or to launch
a career. In order to facilitate and ensure
that the recognition and transferability of
higher education qualifications programs,
Politehnica University of Bucharest devel -
oped and applied a number of instruments,
among which: European Credit Transfer
and Accumulation System (ECTS), the Di -
ploma Supplement (DS), The European
Quality Charter for Mobility, The Euro pean
Qualifications Framework for Lifelong
Learning (EQF), The ENIC Network (Eu -
ro pean Network of Information Centre
on academic recognition and mobility),
The NARIC Network (National Academic
Recognition Information Centre).

The Romanian Culture’s
Particularities

From discussions with foreign and Ro -
manian students resulted that Romanian
people demonstrated kindness towards
the foreign students that have come in Ro -
mania for studies. Nowadays Romanians
are adapting to the European culture, but
some cultural aspects have been formed
over time and can not be ignored. The Ro -
manian folklore, traditions, customs, mores,
popular literature, classical literature, art,
film, religion, nature, architecture added to
the cultural particularities of the Romanian
people. Opinions are quite divergent, but
the Romanian peasants, which until 50
years ago used to represent the majority
in the country, believe that one should be
welcoming, tolerant and humane, instilling
this belief to the general population.

It is true that different races have con-
tributed to the Romanian people, some in
a higher proportion such as Dacians, Ro -
mans and Slavs, and others in a smaller
one, like Turkish. For example, Stãnescu
(2006) quoted Drãghicescu (1907) that
stated in a classic book that the Scythians
transmitted to the Romanians a strong will,
a sharp mind and a nature that is lively,
open to relations; on the other hand, they
also transmitted some kind of guile, hy -
pocrisy, duplicity. From Thracians, it has
been inherited the sober character and
some sort of guile and even the tendency
to deceive. The Romans would have trans -
mitted the forbearance, strong-willed char -
acter and sometimes choleric temperament.
Slavs contributed with a sense of sociabil-
ity, an exuberant enthusiasm, belief in su -
perstitions. From the Turkish people, it is
believed that Romanians acquired a cer-
tain carelessness, belief in destiny, in faith
and luck and the lack of confidence in

8 FAIMA Business & Management Journal
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themselves. From the experience of being
in contact with the great empires that used
to be across the borders, Draghicescu be -
lieves that came also the passivity, the res -
ignation, the lack of offensive power and
the defensive resistance practice. From these
key cultural particularities resulted the he -
terogeneity of the Romanian people ethos.

As shown in the literature (Stãnescu,
2006), the great Romanian philosopher
Lucian Blaga believes that the geograph-
ical placement has influenced the Roma -
nians’ bodies and souls. The great French
geographer de Marton noted that Roma -
nia’s geography is an almost ideal space.
Being sedentary and practicing agricul-
ture to survive, the Romanians perceived
that time passes in cycles. The great his-
torian Vasile Parvan speaks about fatalism,
melancholy, levity into action and about
a shell where the soul retreats. The phi los -
opher Constantin Noica noticed a serenity
and a fear of change, a shepherd cosmic
solitude. The writer Mircea Eliade noted
that Romanians who were surrounded by
great empires have adapted, and that they
are neither pessimistic, nor passive, nor re -
signed. The sociologist Mihail Ralea be liev -
ed that Romanians are essentially good,
with no memory of the evil, they are not

in fatuated and they exhibit passive adapt -
a bility resulting from the specific East pas -
sivity. Other scientists have noted the Ro -
ma nians’ tolerant and open character, no
religious wars, and that the Christianity has
profoundly influenced their lives.

The authors believe that these divergent
characteristics belong to people of every
nation. The historian Lucian Boia (1997)
noted that one can say anything about the
Romanians and about others as well, as the
ethnic psychology is inconsistent as it has
no scientific grounds. However, there is
an eastern component in the Romanian
culture.

In the present research, we’ve tried
most ly to identify how foreign students
are being accepted among the Romanian
students. Taking as a reference Hofstede’s
theory (Hofstede, 1995), studies have been
conducted in Romania to determine the
cultural particularities. Culture is the „struc -
ture of thought and action, the mentality
widespread in the environment” (Kelly,
2004). These aspects have been formed
over time, depending on various factors:
economic, political, social, geographical,
demographic etc. Regarding the business
culture, different business cultures differ
(Hofstede, 1995) based on five criteria:

Multiculturalism Based on Moral Values
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Power distancePower distance :: shows the existing ine -
qual ity. When the distance is small, the
subordinate’s dependence towards the
leader is small; if the distance is small,
people consider themselves equal and
organizations are becoming decentral-
ized. Having a big distance requires obe -
dience.

The degree of individualismThe degree of individualism :: individu-
alism allows for personal freedom, per -
sonal achievement. Collectivism empha-
sizes group that protects the person in
exchange for loyalty. In collectivist so -
cieties, man lives through the society; in
the individualistic organizations, human
involvement is small, what is more im -
portant is to satisfy individual needs.

The degree of masculinityThe degree of masculinity :: masculine
societies seek performance, feminine so -
cieties seek prosperity. Masculinity is
characterized by earnings, recognition,
advancement, promotion; feminism by
means of cooperation and security. In
mas culine societies, enterprises and man -
agers are aggressive, disagreements are
high. In the feminine societies, the pre-

dominant style is the democratic one,
where the role of managers is moderate.

The uncertainty levelThe uncertainty level :: the need expres -
sed by predetermined rules. Without
them, there are stress, anxiety, irritation.
In uncertainty tolerant societies, plans
are developed for short term, while in
intolerant societies each action is care-
fully planned.

Time managementTime management:: businesses can be tar -
geted for the long term when it pro-
motes perseverance, thrift, savings, or
for short-term, when it encourages ini-
tiative.

The Trampenaars model (Trampenaars,
1997) identifies the following characteris-
tics of culture: universality/particularity (the
emphasis is on rules or relationships), in -
di vidualism/collectivism; emotion ality/ne -
utral (to display or to not display feelings);
specific/diffuse (to make a difference or
not between private and professional life);
social status is acquired/purchased (ob -
tained by achievement or by age, educa-
tion); sequential/synchronous (simultane-
ous or successive events); internal/external
control (it is believed that people can con -
trol their destiny or not).

Gallup Romania has conducted in 2005
a survey on the business culture in Roma -
nia and found a large power distance in
management, collectivism, femininity, high
uncertainty avoidance and a short-term
orientation.

A recent research (Muºat, 2013) shows
the following indicators for cultural charac -
teristics (Figure 1): the power distance – 80,
the degree of individualism – 30, the de -
gree of masculinity – 42, tolerance to un -
certainty – 90, long-term orientation – 52.
The study also investigated the degree of
indulgence which obtained the value 29.

Sorin Ionescu, Florin Danalache, Iuliana Grecu, Andrei Niculescu
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Research Methodology
The research sought to determine how

foreign students adapt in Romania. It was
conducted at the Engineering Faculty of
the Politehnica University of Bucharest.
In this faculty, classes are taught in for-
eign languages like German, English and
French. The Engineering Faculty has 500
students enrolled for the bachelor degree
and 150 students enrolled for the master
degree. Out of the total number of student,
300 are foreign students.

In order to identify more accurately the
relations between Romanian and foreign
students, the research has been conducted
over an entire year of study, namely the
final year so the students knew each other
for four years. Two questionnaires were
de veloped, containing similar questions ad -
dressed to Romanian and foreign students.
The sample encompassed 50 students that
answered the questionnaire: 30 Romanians
and 20 foreigners.

The questions referred to the following
aspects:
1.1. The impact of the existence of mixed

groups;
2.2. The existence of rivalries among stu-

dents by forming mixed groups;

3.3. Relations between students;
4.4. Participation in joint activities outside

teaching hours;
5.5. Consultation between students on pre -

paring lessons;
6.6. Group unity;
7.7. Ease of adaptation to the Romanian

cul tural environment;
8.8. Interest of the foreign students in

know ing the Romanian culture;
9.9. Knowledge the language in which

cours es are taught;
10.10. Knowledge of the technical language

used at courses;
11.11. Adaptation to Romanian standards of

behavior;
12.12. Existence of Romanian students’ dis-

turbing behaviors towards foreign stu -
dents;

13.13. The level of knowledge of the Roma -
nian language.

Foreign students have responded to two
more issues:
14.14. If Romanians are talking about their

country;
15.15. If teachers give responses to requests

to clarify some issues being taught.

Volume 5, Issue 1 – March 2017    11
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Figure 1 – Cultural characteristics of the Romanians
(Source: Muºat, 2013)
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Relationships Between Students
From the answers given by foreign stu -

dents, it was observed that they unani-
mously believe that they know well the
teaching and technical language, they are
interested to know Romanian culture, tea -
chers respond to their wishes to clarify
issues raised in courses and Romanian stu -
dents do not manifest disturbing behaviors
towards them.

Also, 90% of them believe that they have
friendly relations with their Romanian col -
leagues, but they have learned from Roma -
nian culture form a distinct entity. A percent

of 70% of them consider that the existence
of mixed groups has a positive impact on
their training, and they also consult Ro ma -
nian students in clarifying certain aspects
of the courses. They do not find it difficult
to adapt to the environment and living
con ditions in Romania, they have learned
Romanian language well, and they benefit
from their Romanian colleagues speaking
about Romania.

Figure 2 shows the Romanian students’
opinion (R) and the opinion of foreign
stu dents (F) about the group unity, green
showing a positive response:

Sorin Ionescu, Florin Danalache, Iuliana Grecu, Andrei Niculescu
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Figure 2 – Unity of the group of students:
a) Opinion of Romanian students b) Opinion of Foreign students

Also, 50% of the respondents consider
that there is an emulation between Roma -
nian and foreigners to acquire education.
The same percentage believes in partici-
pating in joint actions (Figure 3).

From the answers given by Romanian
students, we can conclude that students
unanimously considers that the foreign stu -
dents adapt well in Romania, that cultural
information is being exchanged between
them and that foreigner students quickly
learn Romanian.

It is noted that two thirds of the Roma -
nian students consider that the existence
of mixed groups has a positive impact in
training, that students consult with each
other while preparing their homework,
that there is unity in the group and that fo -
reign students are interested in knowing
the Romanian culture.

However, two thirds of the Romanian
students consider that there is no special
emulation if foreign students are part of the
group or not, that they do not participate
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in common activities in their free time, and
Romanian students’ behaviors not disturb
foreign students. Figure 4 shows that 33%
of Romanian students believe that some of

their behaviors affect foreign students (red),
but foreign students say they are not dis-
turbed by Romanians’ behaviors:

Multiculturalism Based on Moral Values

Figure 3 – Emulation for teaching and joint actions:
a) Opinion of Romanian students    b) Opinion of Foreign students

Figure 4 – Degree of inconvenience pressed by the Romanian students’ behavior
towards the foreign students:

a) Opinion of Romanian students    b) Opinion of Foreign students

Also, 85% of the Romanian students con -
sider they have established friendly rela-
tionships with foreign students and that
they have learned some aspects of the cul -
ture of the countries the foreign students
come from. They also thing that the foreign
students speak to an acceptable level the

technical language used in courses and
that their behavior is compliant and kind
in our country.

In conclusion, Romanian students con -
sider that foreign students adapt well to
the conditions in Romania, both in terms
of behavior and the Romanian language,
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that friendly relationships are established
and that they exchange cultural informa-
tion. Regarding the educational process,
there is a collaboration between them and
they are not considered as separate enti-
ties. All being students, it is estimated that
they know very well the language in which
the education process is conducted.

It seems however that the friendship
does not extend to the extra-curricular ac -
tivities, although some Romanian students
have responded that they went together
with the foreign students to different con -
ferences, they made visits to potential em -
ployers, they went to clubs, theaters and

concerts, doing sports and excursions to -
gether.

The study also compared students’
opinions about their relations. The same
proportion (66-70%) of students think that
it is a beneficial thing that their learning
group is a mixed one. Romanians feel emu -
lation for teaching in 33% of the cases,
while foreigners in 50% of the cases. The
same percentage (80-90%) believe that re -
lations between them are friendly, which
helps for homework (66-70%). Romanians
feel that foreigners easily adapt to the en -
vironment (90%), but only 70% of foreign-
ers feel the same (Figure 5):

Sorin Ionescu, Florin Danalache, Iuliana Grecu, Andrei Niculescu
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Figure 5 – The easiness of adaptation of foreign students:
a) Opinion of Romanian students b) Opinion of Foreign students

In order to create a friendly social and
learning environment to foreign students,
Politehnica University of Bucharest pro-
vides the following supports: printed books
and practice handbooks written in foreign
languages, with specific indications for for -
eign students; e-books and practice hand -
books written in foreign languages posted
on the Faculty website (the Moodle plat-
form); specialist advice for foreign students;
attracting and motivating foreign students
to participate in Annual Student Scientific

Sessions; tutorials for carrying out practi-
cal activities within multinational compa-
nies operating in Romania; facilitating par -
ticipation in scientific conferences and con -
gresses with technical profile; providing ac -
commodation and participating in on-cam-
pus social activities.

Conclusions
The study shows that foreign students

are welcome in the Faculty of Engi neer ing
from Politehnica University of Bucharest.



Romanian students are friendly to their for -
eign fellows. There are no displayed dif-
ferences between Romanian and foreign
students, they are all considered to be peers
with the same interest, pursuing training
in engineering. This behavior is a conse-
quence of the fact that Romania was at a
crossroads of civilizations. At the same time,
foreign students retain their cultural iden-
tity, as well as Romanian students.

Foreign students get the advantage of a
wonderful blend of tradition and moder-
nity, vitality and performance, along with
traditional and new campuses at low cost.
Also, studying at Politehnica University of
Bucharest offers a unique cultural experi -
ence in a dynamic and multinational en vi -
ronment. Besides earning a world-class
qual ification, international students have
the chance to learn new languages, get in -
ternational intercultural skills that are of

great value to future employers and an es -
sential advantage in a dynamic world, build
friendship and professional networks last-
ing forever, travel and take practice or ex -
change studies in other countries.
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„Try not 
to became a man 

of success, but rather
try to became 

a man of value.”
Albert Einstein

Multiculturalism Based on Moral Values
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Ab
st
ra
ct The present study aims to approach the main financial ways by which a young person

in Romania can put into practice a business idea, in an organized and legally manner.
Most often, youth is not an advantage when it comes to financial options in a business
and may constitute an obstacle in starting projects at an early age. However, there are
programs at a national and European level which encourage young people to start down
the path of entrepreneurship. We consider useful to synthesize and present some of them
as a measure of the opportunities that a young person in Romania has in transforming
the potential values into real values.

Keywords: entrepreneurship, start-up, loan, finance

Introduction
Entrepreneurship took an increasing

mag nitude over the last few years and it is
the field that, following IT, is marked by the
most rapid and unexpected developments.
The wave of the existing developments at
the global level has also reached Roma nia,
even if on a smaller scale. In a digitalized
and changing environment, running a bu -
si ness has become a viable option for hu -
man resources, providing independence
and progress.

Technology, like money, has infiltrated
into the everyday life of human resource,
separating and creating the sensation of
power to connect all these individuals to -
gether in a network that is becoming more
and more extensive. The socio-economic
puzzle needs to be restored in order to

„The aim 
of the system must
include plans for the
future. The aim 

is a value judgment.”
W. Edwards
Deming



obtain a map that guides the actions of
people towards a progress that is desired
to be for everyone. Economy and society
mean interaction and choice, even though
nowadays they are carried out in a differ-
ent way.
Homo oeconomicus and Homo sociolo -

gicus are currently intensifying the charac -
teristics of each other in a way that es capes
of our power of definition. What remains
definable is what results from the pun that
embraces both, Homo ecologicus, the hu -
man resource which should take care of the
environment regardless of the economic
and social decisions. As for the rest, noth -
ing is predictable, or becomes ex treme ly
hardly predictable.

The entrepreneurship deals with this
amazing rhythm of changes that affects all
parts of our life. That’s why we should pay
a great attention to its evolution and that’s
why the subject should be considered very
important.

Literature Review
As we have already mentioned, change

is the middle name of entrepreneurship.
Even if the financial environment in Roma -
nia is not the most user-friendly and stable,
the number of businesses opened every
year is growing. Even if due to fiscal legis -
lation businesses cannot adapt to the im -
pact of fiscal changes in a timely manner
(Dumitru and Ionescu, 2015) an increas-
ing number of young people dare to go
down this road. Most of them see compe -
tition as the main obstacle to the devel-
opment of their activity, followed by the
lack of funds and expertise and bureau-
cracy (Nicolae, 2015). People inspired to
undertake business activity by financial
motives employ their own funds or loans
more often – which they either have to

earn beforehand, or after the startup to re -
pay the loans. Such perspective compels
better planning and preparation of busi-
ness plans (Staniewski et al., 2016).

Early financial education followed by
budgetary management during the tertiary
education can help prevent the young
en trepreneurs from failing. According to
Ionescu (Ionescu, 2015) from the top man -
agement to the last hierarchical level of the
company, the budgetary process must in -
volve actively and honestly, everyone. Even
if the performance of the business makes
sense only if viewed from the perspective
of each particular group interested in the
company (Dumitru and Dumitru, 2009)
this cannot be achieved in the absence of
viable and affordable sources of financing.
If there is a support from government or
other sources, this can help people to re -
duce some risks and to enjoy better condi -
tions to start a business. Nowadays, young
people have various opportunities to im -
prove their skills and get involved in entre -
preneurship (Papulova and Papula, 2015).
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Financial Opportunities 
for Startups

Satisfying needs „at one click distance”
has determined a different approach to the
way the value is created and, implicitly, of
the way of organizing and running a busi -
ness. Entrepreneurship in Romania is a to -
pic of relatively recent analysis. The em -
ployment model is in constant change and
for the young population aged 18-30 years
it is becoming more and more an option for
starting their social and economic life.

According to Gem 2014 National Re -
port, Romania is an efficiency-driven econ -
omy meaning that the competitiveness is
driven, among other factors, by higher ed -
u cation and training (GEM, 2014). The
largest share of entrepreneurs in Romania
is falling in the age range 25-44 years with
a level of education certificated by a post-
sec ondary degree or graduate experience.
For those who have graduated high school,
the percentage decreases from 33.8% in
2012, to 16.1% in 2014, taking into account
that in this age category are also encoun-
tered those which choose entrepreneurship

from necessity and not necessarily from
vocation.

In addition, the report highlights that in
the economies with low GDP/inhabitant,
the Total Entrepreneurial Activity (TEA) rate
tends to be high, with a large share of ne -
ces sity-driven entrepreneurship. However,
among efficiency-driven economies Ro ma -
nia occupies the third place after Croatia
and Poland, in the category of necessity-
driven early-stage entrepreneurs, and the
first place in the category of entrepreneur-
ial intentions and young business entrepre -
neurs (GEM, 2014).

Even if entrepreneurship is an option
pri marily for those who have a higher level
of education, we believe that the topic
should also be related to a category of hu -
man resources which will become domi-
nant in Romania within a maximum of 10
years, namely people in the range of 18-30
years: young people who didn’t graduate
secondary studies. The analysis of this age
category, as well as its relationship with
the entrepreneurial environment can be the
subject of future analyses with promising
conclusions.

Starting a business requires funds and
the access to financial channels in Roma -
nia for young entrepreneurs is a measure
of chances of spreading this sector in our
country. In what follows, we’ll present the
main financial ways through which a young
person, regardless of its level of education,
can access funds and can build an entre-
preneurial company.

We have identified four such sources of
finance for the entrepreneurial attempts:
the opportunities offered through national
programs, the bank loans, the EU funds
and the business angels. Only the first two
will be more thoroughly presented below.
The main arguments for choosing these
two main ways are as follows:
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•• Presenting the main national sources
of financing is important in order to em -
phasize the degree of encouragement of
this area in Romania;

•• Financing through business angels is dif -
ficult to quantify at this time in Ro mania
as it is addressed to business ideas that
„promise” success. Necessity-driven en -
trepreneurship doesn’t usually make the
object of such a financing source, unless
the business idea is significantly valuable
from the profit point of view. The only
issues that were highlighted in connec-
tion with this type of financing are those
caught in the GEM 2014 report according
to which „informal investors are identi -
fied in the GEM countries by asking every
respondent if they had made a recent in -
formal investment in a business startup
that was not their own. In Romania,
3.52% of the adult population respond-
ed affirmatively to this question in 2014,
which is the third value among the ef -
ficiency-driven economies from the Eu -
ropean Union” (GEM, 2014).

The Opportunities Offered Through
National Programs

In Romania, at a national level, there is
a type of financial aid called „de minimis”.
It constitutes a support measure granted

to an enterprise, regardless its size, which
does not exceed 200,000 EUR over a pe -
riod of three fiscal years (100,000 EUR for
any enterprise operating in the transport
sector). For the purpose of aggregation in
calculating the limit, it is considered only
the aid granted on the basis of the „de mi -
nimis” regulation in the past two fiscal
years and the current fiscal year.

According to the Romanian Ministry of
Economy, Commerce and Business En vi -
ronment, in the period March-April 2016,
the Department for SMEs through the Bu -
si ness Policy Directorate has carried out
six information sessions regarding the first
four national funding programs, starting in
April of this year (2016): The Trade and
Services Market Program, The Woman-Man -
ager Program, The SRL-D (Beginner) Pro -
gram and The Fair for SMEs. Along with
these four programs, in Romania are also
operational The National Multiannual Pro -
gram for the Establishment and Develop -
ment of SMEs in Rural Areas and the START
Program for the development of entrepre -
neurial skills among young people and
for the facilitation of access to finance. Of
these six programs, only four can be con -
sidered to be of a real interest for those
who wish to engage in business and are at
the beginning of the road, which will be
further analyzed.

The Woman – Manager Program

This program finances the implemen-
tation of best business plans submitted by
women entrepreneurs. The amount of the
financial allocation grants is up to 90% of
the total amount of the eligible expendi-
ture (excluding VAT) and may not exceed
the amount of 41500 EUR. Under this pro -
gram can participate: small businesses, free -
lancers, sole proprietorships (SP) having no
more than 3 years from the registration at

Sources of Funding for Entrepreneurship
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the Trade Registry Office having no debt at
the consolidated general budget or local
budgets.

At least one of the associates must be fe -
male and hold more than 50% of the shares
of the company in the case of micro-en ter -
prise, or the representative of SP or Free -
lancer engaged in economic activities must
be female. Within the first three years of
the program, the number of projects sub-
mitted has increased from 81 in 2013 to
219 in 2015, which shows a growing in -
terest in this type of opportunities among
the targeted category. Unfortunately, the
available funds do not keep up with this
growing demand, the financed projects
being at the level of about 36.3% (28 out
of 77) in 2013 and 12.4% (27 out of 219)
in 2015 (until November).

The SRL-D (Beginner) Program

The declared goal of this program is to
stimulate the creation of new small busi-
nesses, increase access to potential fund-
ing sources and develop entrepreneurial

skills of young people, with the aim of
involving them in economic structures.
The main types of facilities for the micro
company SRL-D are as follows:
a) Grants by the Department for SMEs, Bu -

siness and Tourism, a non-refundable
financial allowance representing not
more than 50% (not more than 10000
EUR – equivalent in lei) out of the total
amount of eligible expenses included in
the business plan, proving the sources
of co-financing;

b) Guarantees provided by the National
Fund for Loans Guarantees for Small
and Medium Enterprises, for loans con -
tracted by the SRL-D up to a maximum
of 80% of the loan amount requested,
within the limit of 80000 EUR (equiv-
alent in lei);

c) Exemption from social insurance con-
tributions of the employers, according
to the law, for revenues related to the
work of not more than 4 (four) employ-
ees hired for an indefinite period;

d) Exemption from payment of registra-
tion fees for the company.

The persons which can benefit from the
provisions of the program are: individuals,
referred to as novice entrepreneurs that
meet cumulatively from the date of en rol -
lment in the program the following eligi-
bility criteria: have full legal capacity, the
age is up to 35 years, have never owned
and do not have the shareholder or the
mem ber status of an enterprise established
in the European Economic Area; establish
for the first time a company with liability
insurance; have not previously benefited
of funding under this Program.

For enrollment in the Program, the mi -
cro company founded by a debutante en -
tre preneur must meet the following con-
ditions on a cumulative basis:

Simona Nicolae
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•• the company is a limited-debutante one
(SRL-D), who works for an indefinite pe -
ri od under the law No. 31/1990 and the
Emergency Ordinance nr. 6 of 02.09.2011;

•• it falls the category of micro-enterprises;
•• it is set up by a debutante entrepreneur
as the sole shareholder, or a maximum
of 5 (five) debutante entrepreneur as -
so ciates. The conditions for the debu-
tante entrepreneur must be met by each
of the associates;

•• it is managed by the sole member, or one
or more administrators from the asso-
ciates;

•• has as an object of activity of no more
than 5 (five) groups of activity provided
in the National Classification of Ac tiv ities
from the Economy (NCAE Rev 2).

Figure 1 presents the evolution of the
number of registered SRL-D companies in
the period 2013 – March 2016. As it can be
observed, there is an important growing
trend regarding this type of business, the
number of established companies in creas -
ing from 11005 in 2013 to 29016 in March
2016.

Sources of Funding for Entrepreneurship

Figure 1 – Number of companies SRL-D
(Source: www.onrc.ro and author’s calculus)

The START Program

This Program financed the implemen-
tation of business plans under the follow -
ing conditions:
•• Non-refundable Financial Allowances
(NFA) represents maximum 90% of the
amount of eligible expenses of the proj-
ect, but no more than 120000 EUR;

•• The personal contribution of the entre-
preneur must be at least 10% of the eli-
gible expenditures of the project. The

budget for the de minimis scheme in
2016 was 17000000 lei. Through its im -
plementation it financed beneficiaries
in 2016.

The companies that can benefit from
the program must meet cumulatively from
the date submitting the online business
plan, the following eligibility criteria: they
are organized on the basis of law No. 31/
1990 and on the basis of the Emer gency
Ordinance nr. 6/2011; they are SMEs; they
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are considered autonomous enterprises,
partner enterprises, linked or single; they
have full private capital; they have not re -
ceived financial grants under this program
in the previous years; they are registered at
the Trade Register Office, have their head -
quarters and operate on Romanian terri-
tory; their CAEN code is eligible under this
program; they have a maximum of 2 years
from the registration at the Trade Registry
Office; have no debt to the general consol -
idated budget and to the local budgets;
they have not exceeded the de minimis aid.

The National Program 
for Rural Areas

The main objective of the de minimis
scheme is stimulating and supporting the
founding and the development of the ec -
o nomic private structures set up in rural
areas by increasing the number of jobs and
SMEs in rural areas, facilitating the access
of SMEs established in rural areas to sources
of funding, in the context of reducing ec -
o nomic discrepancies between urban and
rural areas. The de minimis scheme budg-
et for the year 2016 was 25,900,000 lei.
Through its implementation in 2016 a num -
ber of 207 beneficiaries were funded, with
an aid of approx. 125,121 lei per benefi-
ciary.

The companies that can benefit from the
program are trading companies, cooper-
ative societies, including mixed artisan co -
operatives societies, authorized individuals

performing economic activities indepen -
dently and family businesses. They have
to meet cumulatively the following eligi-
bility criteria from the date of submitting
the online business plan: they are SMEs;
they have private capital; they have their
headquarters and working point(s) in rural
areas. Associates, shareholders or managers
who have more companies may apply un -
der this program only with one company;
they are registered at the Trade Register
Office and carry out activities on the Roma -
nian territory; their CAEN code is eligible
under this program; they have no more
than 5 years from the registration at the
Trade Registry Office at the time of sub-
mitting the electronic application for the
business plan; they do not have debts to
the consolidated general budget and to lo -
cal budgets, for both the head office and
all working points; they reinvest a mini-
mum of 30% of their annual profit for a
period of 3 years starting with the next
year after receiving the financial grants;
they hire a minimum one employee and
they do not exceed the de minimis aid.

The Opportunities 
Offered by Banks

Bank loans are a very difficultly acces-
sible form of funding at the beginning of
running a business. In our analysis, we
stopped at showcasing the funding op por -
tunities offered to the companies by the
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top 10 banks from the Romanian banking
system (start-ups or companies with less
than one year of functioning). As we shall
see, these bank loans cannot constitute the
basis of financing in early-stage projects,
but rather serve to complete the necessary
funds for launching the projects financed
through national or EU Programs. The top
ten banks in the Romanian banking sys-
tem in 2015 by market share were: BCR,
BRD, Transilvania Bank, Raiffeisen Bank,
Unicredit Þiriac, CEC Bank, ING Bank,
Alpha Bank, Bancpost, Piraeus Bank.

Romanian Commercial BankRomanian Commercial Bank (BCR).(BCR).
BCR grants co-financing for projects fi -
nanced through EU funds. According
to the bank’s website (bcr.ro), the pro-
grams in which the bank is involved
and can partially fund new or „young”
enterprises are:
§§ Credit subsidy APIA (Agency for Pay -
ments and Intervention in Agri cul -
ture). Features: is intended for fi nan -
cing the necessary working capital for
carrying out the current activities, up
to the moment of actual payments
made by the APIA; eligible benefici-
aries may be corporate or micro cli -
ents, PFA, individual enterprises, fam-
ily enterprises, other legal beneficia -
ries of APIA subsidies/national transi -
tional aid which own a collateral de -
posit account assigned in favor of the
Bank where is going to collect the

amounts relating to the subsidies; they
carried out activities in the agricul-
tural sector for at least 12 months pre -
ceding the loan request; the loan can
be a maximum of 80%-90% of the a -
mount receivable from APIA, depend-
ing on the applicable convention sign -
ed between BCR and APIA.

§§ Loans from the EIB (European In vest -
ment Bank). Features: financing cur-
rent activity and investment projects;
loan period: minimum 2 years; eligi-
ble beneficiaries: SMEs, large enter-
prises and municipalities/other public
entities; the maximum value of the EIB
loan for SMEs and large enterprises
im plementing projects of not more
than 25 mils. EUR can be a maximum
of 100% of the loan amount offered
by BCR – without exceeding 12.5 mils.
EUR, If the project also benefits from
EU subsidies or EIB funds/other EU
sources, the loan may cover up to
100% of eligible project costs, de pend -
ing on the category of the beneficiary
and the size of the project.

§§ Funding projects (non-refundable
funds). It is intended for: pre-financ-
ing and co-financing of eligible and
ineligible expenses within grants; guar -
anteeing certain obligations regarding
the implementation of grants; certify -
ing the financial capacity of the client
in terms of project implementation.

Sources of Funding for Entrepreneurship
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Romanian Development Bank (Romanian Development Bank (BRD).BRD).
According to the bank’s website
(www.brd.ro), the Credit for Invest -
ments completes the company’s finan-
cial sources when they are insufficient
for the realization of the investment
plans of the company.
§§ The Credit for Investment. Features: fi -
nancing 75% of the investment value;
extended credit period of up to 10
years depending on the financed ob -
ject; grace period up to 24 months.
Through the investment credit can be
funded: the acquisition of new equip -
ment for the expansion or moderni-
zation of the production line; the ac -
qui sition or the construction of buil-
dings intended for carrying out the
ac tivities of the company; renovation/
modernization/expansion of the real
estate; refinancing loans from other
banks; refinancing investments made
from the company’s own sources (in
the case of investment projects started
not more than 12 months in advance
from the loan request date); the main
guarantee is financed through the in -
vestment itself, supplemented by the
structure of the available customer
war ranties, including the warranties
issued by guarantee funds.

Transilvania Bank (TB).Transilvania Bank (TB). It grants a wide
range of loans for SMEs, but the bene -
fi ciaries must have worked a minimum
period of 12 to 18 months, during which
they have proved their effectiveness.
Tran silvania Bank offers to SMEs both
credit lines (24 months) and credits for
periods ranging between 60 and 120
months, depending on the value and
the existence of guarantees. The main
imposed conditions are: the company
worked for at least 18 months, or for
12 months if it conducted its activity
through accounts opened at TB; it re -
cords the operating profit; the compa-
ny has no active records in the Central
of Payment Incidents and is allowed to
issue bank checks; the company does
not register any suspended account; the
company is financially stable. Ad di tion -
ally, TB provides co-financing for EU
projects for which offer the following
tools:

•• For starting the project: Letter of com-
fort – requested by the Authority of
Management, at the time of application
for funding, or for a specified period
from the date of notification regarding
the project approval, for proving the
financial stability of the company and
the source of co-financing of the proj-
ect; Letter of bank guarantee.

•• For project implementation: Bridge Loan
(non-reimbursable funding) to ensure
the start and the implementation of the
investment until the payment of the
non-refundable sums; Credit for in vest -
ments, which ensure the company’s con -
tribution to the project; Short-term loans
for financing VAT.

•• For working capital: In support of the
cur rent activity of the company after the
implementation of the investment.
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Agency for Payments and Inter ventionAgency for Payments and Inter vention
in Agriculture (APIA) Loan.in Agriculture (APIA) Loan. For an
individual, the maximum amount of
the loan is 90% of the subsidy receiv-
able from APIA. Duration of loan: up to
the payment of the subsidy by APIA.
The way of reimbursement: reimburse -
ment of the loan (principal and interest)
will be made in full at the time of pay-
ment made by APIA. Interest rate: vari-
able, Robor6M+3,75pp, currently 6,480%.
The interest rate is updated on a quar-
terly basis. For companies, the maxi-
mum amount of loan is maximum 90%
of the subsidy receivable from APIA.
The duration of loan is up to the pay-
ment of the subsidy by APIA. The min -
i mum loan is 4000 lei.

Raiffeisen Bank.Raiffeisen Bank. The loan products of -
fered by Raiffeisen Bank are intended
for firms wishing to develop their ac -
tiv ity, the start-ups not being the target
clients of this bank. For companies that
have at least one year of existence there
are available the following products:
§§ Investment loan for SMEs – intended
for the acquisition of property, real es -
tate, cars, equipment, refinancing the
investments previously made. It re -
quires the existence of the following
warranties: real estate mortgage on
the current accounts, personal guar-
anty, real estate/securities in accor-
dance with the regulations of Bank.

§§ Flexi SMEs Credit – it may be intend-
ed for the following purposes: in vest -
ments without advance, construction,
renovation etc. It requires the exis-
tence of the same guarantees.

CEC Bank.CEC Bank. It offers two types of loans that
may be sources of funding for newly
established companies. These are:

§§ Credit for investments. Destination of
credit: the achievement of new goals
and/or production capacities; comple -
tion of works relating to the invest-
ment objectives and/or manufacturing
capabilities already started; develop-
ment, upgrading and/or re-engineering
of the investment objectives, pro duc -
tion capacity, equipment, ma chines
and installations, buildings and exist ing
constructions; purchase of machine ry,
transport vehicles, equipment; the ac -
quisition of buildings, constructions,
production units etc.; the acquisition,
development and modernization of
customer activity spaces etc.; purchase
of production, reproduction and work
animals; setting up of wine-growing
and fruit plantations or other species;
refinancing loans contracted from oth -
er financial institutions; financing the
expenditure relating to staff training
in the case of commissioning of new
investments.

Eligible customers can be any legal enti-
ty that meets the eligibility criteria estab-
lished by the Bank. They are based on the
absence of debts to the bank or State bud -
get and do not require a minimum period
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of existence of the company. Loan period:
minimum 6 months, maximum 10 years;
loan amount: maximum 85% of the total
value of the investment; own contribu-
tion: minimum 15% (can be made in cash
or in kind); warranties: any warranties or
a mix of the guarantees accepted by the
Bank.

§§ Independent Loan. Eligible clients
can be: authorized individuals, indi-
vidual agricultural producers and in -
dividuals (or associations without legal
personality) which carry out activities
practicing a liberal profession without

making part of an associative form
with legal personality, that fit into any
of the following categories: lawyer,
legal adviser, public notary, physician,
veterinarian, pharmacist, nurse, char -
tered accountant etc.

Destination of credit: financing working
capital (credit line) or financing investment
for purchasing equipment, furniture, ve hi -
cles; buying activity areas; modernization
of headquarters; purchase of land etc., re -
financing loans contracted from other fi nan -
cial institutions. Loan duration: 12 months
for financing working capital, 60 months
for financing investments. Credit value: a
minimum of 5000 EUR (equivalent). Per -
sonal contribution: for working capital –
not neccessary; for investments – a mini-
mum of 15% of the total value of the in -
vest ment (cash and/or in-kind).

The variable interest rate is established
depending on the loan period and on the
performance class of the client. War ran -
ties: any warranty or combination of war-
ranties accepted by the Bank.

ING Bank.ING Bank. It provides a financing solutions
for small companies: The Investment
loan with a mortgage (which involves
the provision of real estate mortgages
rank 1), and the ING Credit Line Extra
that also requires the guarantees of the
mortgage rank 1 type and pledge of
open accounts at ING. They both re -
quire the existence of a capital reflected
in immovable property on which the
mortgage is established, being rather
useful to companies wanting to develop,
not for those being at a starting point in
business.
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Bancpost.Bancpost. The facilities can be used to
cov er operational and development
needs of the business and can finance
the purchase of equipment (both new
and used) necessary for its activites.
§§ The credit for business. This loan allows
the purchasing of products and ser-
vices in favorable conditions, the fi -
nancing of unforeseen operational ex -
penditure, improving liquidity in case
of activities with seasonality etc. The
beneficiaries are small enterprises with
an annual turnover of up to 2,000,000
EUR and individual entrepreneurs.
Features: amounts of up to the equi-
valent of 250,000 EUR; the duration
of the loan is not more than 5 years;
granting through a current account
in RON, in one or more installments;
refunding by equal installments of
prin cipal and monthly payments of
interest or equal installments (princi-
pal + interest) monthly or quarterly.
Price structure: loan interest rate ac -
cord ing to the Bank’s interests policy;
commission for approval, modification,
management and early refunding of the
loan; the cost of the evaluation report.

§§ The loan for equipment. The beneficia -
ries are small enterprises with an an -
nual turnover of up to 2,000,000 EUR
and individual entrepreneurs. Fea tures:
a mounts up to 125,000 EUR; the du -
ration of the credit is up to 7 years;
equal monthly repayment in install-
ments of principal and interest cal-
culated at the balance, with monthly
payment or equal installments (prin-
cipal + interest) on a monthly basis;
grace period of up to 6 months from
the date of first use, with monthly pay -
ment of interest during the grace pe -
riod. Price structure: loan interest rate
according to the Bank’s interests’

policy; commission for approval, mod -
ification, man agement and early re -
funding of the loan; cost of the eval-
uation report.

The other banks previously mentioned
offer different business development so -
lu tions, more or less favorable, but which
are not suitable for launching new projects
without a financial background and proven
efficiency.

Conclusions

Funding sources often represent the
most important obstacle for a young per-
son who wants to start on the entrepre-
neurship way. Financing solutions, even
if they are seemingly varied, imply costs
that a young entrepreneur cannot afford
and affect his enthusiasm and courage to
go ahead. The two financing solutions that
we have analyzed in this article are meant
to present how the public or private in sti -
tutions from Romania understand to en -
courage this sector. The conclusions result -
ing from the analysis are as follows...

At the national level, there is a growing
interest for the establishment of new com -
panies through financing start-up pro-
grams. By 2015 their number more than
doubled (+134%) as compared to 2013.
This evolution has taken place given that
the total number of individuals and legal
entities registered decreased with 18,5% in
2014 as compared to 2013 and with 10%
in 2015 as compared to 2013.

The funds offered through the national
financing programs are often insufficient
in comparison with the number of persons
wishing to initiate a business. A good ex -
ample of this is the number of increasingly
more projects submitted in the framework
of the „Woman-Manager” Program, projects



that will receive funding in an increasing
proportion.

The banking sector provides financing
solutions, but they are intended for the
development of business projects, rather
than for the initiation of them. At the same
time, the costs and guarantees involved are
not encouraging for young entrepreneurs.
The only areas in which they are really use -
ful are those in which the risks are great-
ly diminished by engaging in activities of

co-financing national or European projects.
A business idea which has been accepted
in a European project is a guarantee for any
bank for the viability and effectiveness of
that business.

The final conclusion which emerges
from the present analysis is that from the
financial point of view, entrepreneurship
is a thinly encouraged field in Romania,
even if it appears, at the declarative level,
as a national priority.

Simona Nicolae
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his paper deals with the often debated topic of improving the level of collaboration
between universities and industry. The analysis focuses on the situation in technical
fields – automation, applied information science and control in industry. The paper
describes the weak points at Czech universities with respect to contractual research,
transfer of innovations to industry and preparation of graduates for work.
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Introduction
When compared to other countries, the

interlink between research and commerce
in technical fields in the Czech Republic
is not so extensive. The research potential
of universities and their resources are not
utilized to the extent they could be. Col lab -
oration is usually not conceptually man -
aged; individual worksites (departments,
institutes, faculties) implement their own
procedures. Another problem is the in suf -
ficient management of administrative pro -
cedures – numerous activities are done in
an „everybody does everything” way. The
analysis of the relationship between uni ver -
sities and industry focuses on three areas:
contractual research; transfer of innova-
tions to commercial products; preparation
of graduates for their commercial appli-
cation.

In the case contractual research the ini -
tia tive is with the companies – they com-

mission the research assignments, they are
interested in collaboration whether in the
form of measurements, utilization of la bor -
atories or equipment, or in more extensive
and long-term research collaboration.

„The value 
of achievement 

lies in the achieving.”
Albert Einstein
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The second area – transfer of innova-
tions – is an opposite process. The result
of research at universities is a new or in no -
vated product, service, methodology, pro -
cedure, and the university looks for a way
to apply such results in industry and com -
merce. With respect to the preparation of
graduates, the problem is the fact that grad -
uates do not have the necessary know-how
and skills which companies expect and re -
quire of their employees.

Problems of Contractual Research
Collaboration of industry and universi-

ties can be divided into the following cate -
gories: specific research assignments com -
missioned by companies; utilization of uni -
versity resources (performance of various
measurements, tests, utilization of labora-
tories and apparatus, performance of sim -
ulations, etc.); solving of partial assign-
ments, alternative solutions and models for
companies in the form of thesis works, in -
ternal student grants or semestral projects.

The main problem in this area is the
different work philosophy at universities
and industry and, therefore, dissimilar ex -
pectations from potential collaboration.
Companies expect quick solutions to crit -
i cal problems from contractual research
(com panies solve simple problems using
their own resources). The notion of some
companies that these activities will be
cheap ly and quickly provided for in the
form of semestral projects or graduates’ the -
ses is a big misconception. On the other
hand, university staff is usually very busy
with the pedagogical work, research activ-
ities, formalization of conclusions and ad -
ministrative-technical work. Therefore, it
is not realistic for them to dedicate all their
time, over a longer period, to a single pro -
ject. Long-term projects, which adapt to
the internal working organization (aca de -

mic year schedule), are more suitable for
universities.

Complicated administration of collab-
oration also poses a complication for the
development of collaboration between a
uni versity and industry. The complex ad -
ministrative process often deters parties from
joint projects. The calculation and scope of
overhead costs on the part of the universi-
ty is a significant aspect in itself. The current
situation means that project involving the
purchase of a larger quantity of equipment
and material are becoming unfeasible when
overhead costs are calculated from the total
amount of the contractual research and not
from generated income (after deducting pro -
ject costs).

Another major drawback for effective
uni versity-industry collaboration is the fact
that there is no central database of univer -
sity resources (available equipment, labor -
atory apparatus, devices, know-how and
responsible and contact persons). At a glo -
bal school level, there is no clear definition
of procedures, responsible persons, meth-
ods of funding etc. Each university is trying
to solve this problem, there are various lo -
cal databases, and even whole university
projects, but there is no conceptual ap -
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proach and a common source for searching
(publishing) information. The process of
how to proceed if a commercial entity is
interested in collaborating with a univer-
sity (who should be contacted) is often not
established and elaborated. Therefore, the
university’s potential may remain unexploit -
ed for the simple reason of a missing suit -
able contact person.

Another problem is the funding of re -
search projects, where public research fund -
ing is available, but companies often can-
not effectively use these resources. An ex -
ample of cooperation where the university
processed financing capacities of suitable
operational programs under the EU Struc -
tural Funds for industrial enterprises is men -
tioned by Kusnierz (2011). Kozel (2012) de -
scribes the project where a company won
the Moravian-Silesian Region innovation
voucher and a university prepared a busi -
ness plan focused primarily on information
and system support (using the Internet and
social networking for further communica-
tion between the company and its target
groups). Examples of successful implemen -
tation of contract research in the field of
electrical measurement and automation
are shown by Kolár (2013, 2014). Other ex -

amples of contractual research cooperation
between universities and industry are the
SWOT analysis for Ostrava Leos Janácek
Airport described by Matusková (2014) or
the Academic – Industrial Cooperation in
ICT depicted by Minister (2014, 2015).

Transfer of Innovations from
Universities to the Industry

During the transfer of innovations to
com mercial applications, the difference to
contractual research is that the initiative
is on the part of the university. The result
of academic staff work or research project
solution is a new invention, patent, inno-
vation, methodology, prototype, applied
solution. However, even the most brilliant
discovery or invention will not turn into
a commercially applicable solution by it -
self. Even in this area, there are processes
which are more and less successful.

There is a difference between innova-
tion and invention. Innovation exploits new
ideas leading to the creation of a new prod -
uct, process or service. The invention is
useful only for the inventor. Invention trans -
forms into innovation if the invention im -
proves some product, process or service.

ˆ

ˆ
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At the VSB-Technical University of Os -
trava, there is support for sourcing and
trans fer of innovations at the whole univer -
sity level (Innovations Support Centre).
However, many uni versity staff has little
or no knowledge of how to use this sup-
port and what procedures are used to trans -
fer innovations to the industry. Recently,
at the VSB-Tech ni cal University of Ostrava,
Institute of Ec o nom ics and Control Sys -
tems was involved in solving the EARN
international research pro ject (European
Automation Resource Net work, 2011-2014),
which, amongst others, included mapping
of the chain of trans fer of innovations to
industry at various uni versities. The main
project coordinator was the university JAMK
Jyväskylä, Finland. Be sides the VSB-Tech -
nical University of Ostrava, the project in -
cluded as participants Vorarlberg University
of Applied Sciences (Austria) and Uni ver -
sity of Applied Sci en ces Esslingen (Ger -
many). The aim was also to compare how
the innovations’ transfer was approached
by all four project parti ci pants and to find
the best possible procedure which would
be universally applicable.

The innovation path in Finland is linked
to the regional innovation structure, includ -
ing local authorities and innovation serv-
ices. The present situation is scattered: there
are separate organizations and „help desks”
where the innovator can turn to, but the
pro cess is not integrated into the HEI ed -
u cation and R&D activities.

One of the goals of the EARN project is
to improve the ways of ensuring the good
transfers of ideas, thoughts and innova-
tions from the university environment into
practical use in industry. The aim is achiev -
ed by creating a clear innovation process
path for students and university staff by
planning and using the innovation pro cess
which can vary from university to univer-
sity.

The proposal of innovation chain from
JAMK University, which also includes stu -
dents’ ideas, is shown in Figure 1. Zone 0
represents the area of   academia in the spe -
cific university faculty. Zone 1 falls under
a specialized department for all university
activities for fostering innovations, zone 2
represents an area of   commercialization of
the idea.

ˆ

ˆ

ˆ

Figure 1 – Innovation path for students and the HEI staff
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The idea of   the chain is as follows. If
students come up with new ideas within
a project developed at the university, and
an academic worker recognizes the com-
mercial potential of this idea, s/he contacts
the competent department of innovation.
If the innovation has a commercial poten-
tial, the author of the idea obtains financial
support from the university so that s/he can
develop a functional sample. Depending
on the nature of innovation, one of the fol -
lowing procedures is selected (marked in
green color in the diagram): support of the
creation of a business plan, support of set -
ting up the person’s own business (micro
company) or finding a business that would
be interested in the idea. The next step is
to create a prototype, which in this context
is understood as a product or service that is
ready for commercial use. In Finland, the
city also fosters collaboration between com -
panies and the university; the city fi nan cial -
ly supports projects related to knowl edge
transfer from university to commerce.

The integration of education and R&D&I
best practices developed in EARN project
has been, or will be taken into use in part-
ner universities. This will continue after the

project as the European Automation Re -
source Network (a network for resource
sharing between partners – laboratories,
equipment, courses or training, know-how,
consulting and learning materials) and serve
for both industrial companies and automa-
tion education at the universities.

Preparation of Graduates

Even though the share of the popula-
tion with university education is continu-
ously growing, it contrasts with the perma -
nent shortage of graduates of technically
focused professions. This trend is very
strong, particularly in the field of automa-
tion and information sciences. As Vilamová
(2012) stated, this rises emphasis on the
growing complexity of competency and
high specialization of staff, as well as the
re quirements for excellence and narrowly
defined professional skills. During the com -
munication with companies and discus-
sions of what they expect from graduates
and potential employees, certain repeating
insufficiencies surfaced:
•• inflexible learning plans – formal em -
phasis on education according to cer-
tification – resulting in slow changes,



the teaching of „obsolete” subjects and
difficult application of current trends in
curricula;

•• lecturers who are not developing them -
selves – teaching procedures which are
no longer contemporary, while current
trends are not included in curricula;

•• emphasis on memorizing and theoretical
knowledge – but students don’t know
how to apply and use knowledge in
prac tice;

•• universities teach and practice subjects
which have no practical use at the re -
spective level of studies – e.g. emphasis
on general and conceptual procedures
at bachelor-degree level, without knowl -
edge of technical backgrounds and ne -
ces sary practice (an example at VSB is
the subject Systems Integration, requiring
extensive cross-disciplinary know-how
and experience, which is however un -
suitable included in curricula in the se -
cond year of the bachelor degree);

•• insufficient development of communica -
tion skills and students are not pushed to
independent problems solving – students
don’t know how to ask questions and
are passive.

In what the companies are concerned,
they have unrealistic expectations and not
everything is ideal in terms of collaboration
with the graduates. Companies sometimes
expect quick results, cheaply and with little
effort, using the results of semestral projects
or graduation theses of students. Com pa -
nies are of the opinion that in this way they
can solve their own lack of resources (and
thereby a critical project situation) or some
really complex problem for which they cur -
rently don’t have the necessary capacity.
But solving of critical operating problems
is not a suitable type of work for students.
Students do have a fresh approach, ideas,

they are not hindered by operating rou-
tines etc. but, on the other hand, results are
limited by the academic year schedule (the
graduation assignments and results con-
tained therein are available at VSB from
April 30, i.e. the deadline for handing in as -
signments) and also by the abilities of the
students (and therefore the risk that the stu -
dents will not be able to handle some as -
signments).

There is also a reluctance to collabo-
rate with universities and students during
their studies, and thereby model potential
future employees; companies don’t want
to invest energy and money in a solution
without an immediate effect.

The above-mentioned problems with
the education and preparation of graduates
for work is also partially caused by the or -
ganization of work, where academic staff,
besides research assignments and pedago -
gical activities, spend excess time with ad -
ministrative–technical activities.

For example, the teaching of automation
in specialized laboratories requires, besides
actual preparation of courses, study ma te -
rials and examples for practicing, time for
commissioning equipment, and mainte-
nance and service, which usually must be
periodically repeated after each semester.

ˆ
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At Czech universities, this is done by the la -
boratory administrator, which is typically
the academic staff providing education in
the respective laboratory. However, at part -
nering universities in Germany and Austria,
administration of laboratories and main-
tenance of equipment and apparatus is
done by specialized staff that closely col-
laborates with the lecturers in preparing
and implementing. The lecturer can, there-
fore, concentrate on teaching (research) in -
stead of losing time maintaining equipment.

There is also a significant visible differ -
ence in the approach of foreign universi-
ties to supporting the application of results
from students’ graduation assignments in
the commercial sector. The Department of
Automation at the University of Esslingen
(Germany) employs a person whose sole
job is to support the commercial applica-
tion of graduation assignments – whether
in the form of marketing products, initiating
collaboration with companies which are in -
terested in using the results, or providing
sup port by incorporating micro-companies,
with the aim of creating functional compa -
nies based on the achieved results.

At VSB-TU Ostrava, there is an effort to
interconnect learning and practice. At the

Faculty of Mechanical Engineering teaching
is guided toward creating teams for solving
projects in programming (Farana, 2012,
Fojtík, 2009). The idea is to offer students
an alternative that will motivate them to bet -
ter acquire knowledge through teamwork.

At the Institute of Economics and Con -
trol Systems we have started cooperation
with the IT/ICT company ICZ a.s in project
solution within the scope of the subject
„Analysis and Design Systems” in 2014. ICZ
defined assignments for semestral projects
and provided consulting support during the
solution (the students have successfully
solved two projects: Desk Locator – iden-
tification of employees in the area of the
company, and Employee Training Man age -
ment). Another example of successful co -
op eration with companies engaging stu-
dents is the development of drivers for Pro -
motic SCADA system from Czech company
Microsys Ltd. (currently, students solve the
communication between Promotic and Ar -
duino).

Improving cooperation between techni -
cal universities and the commercial sector
is not a matter of a few specific proposals,
but a long process. Nevertheless, we can
give several recommendations based on a
performed analysis and our experience:
•• On the level of departments, an em -
ployee responsible for the communica-
tion with companies should be ap -
pointed. This worker has to be aware
of the department possibilities (techni-
cal means, know-how offered, person-
nel structure and financial possibilities).
It is also important that this function is
not purely formal; the appointed worker
of the department should have an inner
motivation to pursue this activity. It is
not always ideal to fill such a position
only based on the titles and previous
functions.

ˆ
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•• The administrative process should be
dealt with in case the company shows
interest in contract research (i.e. it has
to be established who should be con-
tacted, what documents are to be han-
dled, what is the approval process, how
the economic aspects of the given re -
quirement are addressed, staffing etc.).

•• Similar to the partner university JAMK
in Finland, it is advisable to prepare a
procedure for involving students and
using their ideas to be commercialized.
The procedure prepared in advance
should contain a well-thought way of
funding, in which functional models or
prototypes are created.

•• It is also important to carry out the audit
of staffing and workload of staff. If it is
possible from the technical and person -
nel point of view, it is appropriate to
separate the educational-research work
from the work of the technical-admin-
istrative nature. In general, the scenario
where everyone is doing everything
should be prevented.

•• If possible, manpower should be allo-
cated for project support in case of joint
projects business-university (searching
possible sources of co-financing, prep -
a ration of applications for support, ad -
ministrative project management).

The cooperation with the commercial
sector in the area of contract research can
also operate more effectively if facilities,
laboratories, technical equipment, services
and expertise offered to companies are
au dited. There is space for creating an in -
formation system that provides data related
to each service, on how the service can be
used, specific conditions and contacts to
the responsible persons. In the framework
of the EARN project, we began to create an
information system accessible to the public
on the Internet. Figure 2 shows groups of

services offered by a consortium of four
universities for the commercial sector.

Important information for the services is:
place, contact persons, description of ser -
vices, customer involvement, costs, time -
frame, infrastructure and references. Fur -
ther information is also required de pend -
ing on the type of services. Ad di tion ally,
there are questions about best practices,
possibilities for involving students and in -
ternationalization needs (the provision of
services through an international partner).
The service databank includes information
about the range of services on offer, in clud -
ing a detailed description of the equipment
and machines used, as well as short reports
about current and past orders.

EARN is not the first project attempting
to register university resources and effi-
ciently transfer innovations to the industry.
The purpose of this project is primarily its
internationalization, collecting expertise
from many countries, enhancing the util -
ization of resources and potential of univer -
sities on an international scale. To make
this idea a success, it is essential, besides
managing all processes, to provide the ne -
cessary awareness of all involved parties
(universities, companies, students etc.).
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Companies (or public institutions) can
get information about services or facilities,
and if they do not find the appropriate ser -
vice, they can use an inquiry form. Other
universities, for example, the University of
Miskolc (Hungary) or WSG Bydgoszcz (Po -
land), have already expressed interest in
the integration into the system.

Conclusion
The functioning of universities and the

extent of collaboration with industry is pri -
marily affected by financial resources. The
scope of assigned resources is dictated by

economic and political factors. Similarly,
certain administrative procedures are given
by legislation and regulations of the Min -
istry of Education. However, in numerous
other areas, it is possible to achieve im -
prove ments – simplification of procedures,
conceptual work, working with human re -
sources and particularly improved com -
mun ication with the commercial sector.
One of the goals should be to increase the
involvement of commercial entities in fi -
nan cing research and increasing pressure
on universities of applied sciences to a -
chieve results applicable in industry.

Roman Danel, Michal Repka, Robert Amann
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Figure 2 – University services process map
(Source: Danel, Repka and Amann, 2014)
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The return on investment from Continuous Improvement (CI) activities in mining is sig -
nificantly higher than in the manufacturing sector because of the size and magnitude
of the issues in mining. Management says investment in CI is tiny to unveil the hidden
treasure of success and sustainability. Cultural conditions that create barriers to improve -
ment are not always obvious, but their symptoms are easily recognizable as Organizational
silos, Management-Union differences, Production-maintenance conflict, lack of ownership,
waiting for commands and approvals etc.
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Introduction
Several years ago, in his article, Kay

Sever (2006) explained about a methodol -
ogy that is very successful in addressing
the people side of improvement, breaking
down silos in an organization, improving
communications, and reducing rework that
occurs as a result of multiple departments
executing a process. He named it Process
Orientation (Sever, 2006). Process Orien -
tation means involving and educating the
employees, suppliers and customers about
what the process requires and where the
value is being lost so that they are able to
see how they can add value, anticipate the
needs and suggest changes that would help
all parties meet their requirements.

To realize the power of process orienta -
tion, Kaizen approach was used to enable
employees, process owners and stakehol -
ders to „think as one mind” about maxi -

miz ing the performance of jointly-owned
processes. Kaizen (translated as „change
for the better”) is a Japanese word for „con -

„I conceive
that the great part of 

the miseries of mankind
are brought upon them by
false estimates they have

made of the value 
of things.”

Benjamin Franklin
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tinuous improvement”. When used in the
business sense and applied to the work-
place, Kaizen refers to activities that con-
tinually improve all functions and involve
all employees from the top management to
the assembly line workers. It also applies
to processes, such as purchasing and lo gis -
tics that cross organizational boundaries
into the chain. By improving standardized
activities and processes, Kaizen aims to
elim inate non-productive activities. Kaizen
was first implemented in several Japanese
industries after the Second World War, in -
fluenced in part by American business and
quality gurus who visited the country. It
has ever since spreading throughout the
worldand is now being implemented in en -
vironments outside of business and prod -
uc tivity (Wikipedia, 2016). In our case, we
first collected data and analyzed it through
management meetings to identify which
mining processes to be streamlined first by
applying the Pareto (80:20) Principle to
prioritize and maximize the results of the
Kaizen events.

Improvement Culture in Mining
The broad objective of the Kaizen was

to move from the current mine culture to

self-actualization by bringing the union
close to management to achieve the com-
mon goals, and remove or substantially
reduce organizational silos, poor commun -
ications and resistance to change. Most im -
personal ways of communicating change
often prevent culture change and Kaizen
will not be very effective in process im -
prove ments. So we decided to develop the
ground rules first and then translate basic
Kaizen principles to develop cardinal rules
to fulfill our needs.

In the early stages of Kaizen event plan -
ning, we realized that people’s change is
as important and difficult to implement as
the technological change. Lean and Six

Table 1 – The ten basic Kaizen principles
(Source: Adapted from Leading Edge Group, 2016)

Value Through Continuous Improvement
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Sigma tools like 5S, mistake proofing, visu-
al boards, graphs, diagrams and control
charts are important in order to identify
and quantify improvement opportunities
and to monitor change, but they will not
affect a sustainable culture change unless
employees understand the business re -
quire ments. The tools must go hand in
hand with the behavioral change and let
the employees decide which tool they
choose to use to implement change.

In D-M-A-I-C (Define, Measure, Ana lyze,
Improve and Control) terms, Defining the
targets of the operation is a management
role, and should use historic data and plant
capability to define goals and objectives of
the continuous improvement plan. Mea -
sure ment and Analysis are typically an en -
gineering and operations role in providing
technical details to the operations team.
The employees may use the tools of their
choice relevant to identify and quantify im -
provement opportunities and to monitor
change. The Improve and Control phases
are driven by the ground level employees
in coordination with the technical team.
A technically equipped Kaizen event has
better chances of success when it is fo -
cused on implementing technical solutions
by the floor employees who can customize
them for sustainable results.

Kaizen Events
Kaizen events are typically one week to

two weeks long events in which employees
are oriented to make changes and achieve
improved results. Data-driven discussions
are often powerful to orient employees
about what their efforts are achieving on
a day-to-day basis. Then ways are devel-
oped to streamline and correct their input
so that the process throughput can achieve
the desired results. The following activities
were included in this case study’s Kaizen
events:
•• Process orientation – Each activity of un -
derground operation was mapped to ex -
plain end-to-end value stream to the
group of frontline employees in the Kai -
zen team.

•• Kaizen brainstorming – Using sticky notes,
individuals in the group were asked what
hinders them in achieving the maximum
output. All similar problems on the sticky
notes were combined by the group cap -
tains to create the large picture of „bar-
riers to productivity”.

•• Kaizen blitz – Issues were divided into
two categories: „people-driven solutions”
and „technology-driven solutions”. Engi -
neers worked with operations and main -
tenance teams on measuring and ana-
lyzing issues to develop technical solu-
tions, whereas the department manager
worked with frontline employees on is -
sues related to procedures, instructions
and interdepartmental coordination. Tech -
nical problem-solving followed a sequen -
tial data-driven process, where bottle-
necks were identified and solved in a
con tinuous manner until the maximum
capacity of the system was utilized.

•• Kaizen solution implementation – typi -
cally, a Kaizen blitz comes up with 50 to
70 action items. These actions are pri-
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oritized based on their impact and ease
of implementation. Each action item is
assigned to an owner and a timeline,
which is monitored and coordinated by
the process owner.

•• Kaizen Close-Out – All the closed items
are communicated to employees and re -
sults are celebrated in the Kaizen close-
out meeting. The Kaizen file is submit-
ted to the respective manager to archive
the results in the lessons learned data-
base.

Process orientation is a precursor to the
Kaizen events, where the orientation of
em ployees refreshes their memory and acts
as a catalyst for transformation. Two Kaizen
events based on the macro operating units
of the mine site were planned. The names
of the events were given after the key op -

e ra tions units – The Underground Mining
Kaizen and The Mill Kaizen.

Case Study 1 – „Road to 360”
Miner Productivity

Opportunity of the Project

For the last year, the baseline of miner
running minutes was 215 minutes per mi -
ner per shift. The goal of the Kaizen event
was set to achieve 360 minutes per miner
per shift for both development and pro-
duction miners. Through Kaizen we want-
ed miners to understand the process, iden -
tify the root cause of the production delays
and the opportunity of improvement to
reach 360 running minutes for each miner
(Figure 1):

Value Through Continuous Improvement

Figure 1 – Cutting minute per miner

The data-based discussion in the mine
Kaizen started with the average ore cutting
minutes recorded by each mining ma chine.
The data was very powerful to convey to
em ployees that their efforts are not achiev -
 ing the desired results. If a machine is
only work ing 177 minutes (approximately
3 hours), then it is resting, the 5 hours of
the shift are non-productive for the mine

development. It was necessary to under-
stand that the mine will be reasonably prof -
itable if the ore cutting minutes reach the
level of 360 minutes per shift. It looked like
a very lofty target, but the resources de ploy -
ed in the underground operations were ca -
pable of achieving up to 420 minutes (7
hours) in a shift.
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The Kaizen event started with a dialogue
about how to streamline and correct the
inputs to achieve desired results. It follow -
ed all seven steps, starting with the map-
ping of each activity of underground op -
erations to explain the end-to-end value
stream to the group of frontline employ-
ees in the Kaizen team.

Top Findings

Very close to the expectations, the team
found 8 critical issues through their brain -
storming and data workout sessions. They
were related to the elements of the Ishi kawa
(Fishbone) diagram: Man, Machine, Method,
Measurement, Material and Milieu (6Ms).
•• Each Miner head MPU (Motor Pro tec tion
Unit) tripping caused 45 minutes down -
time. Frequent MPU tripping caused
delays for miner running minutes and
in the long term, increased damages of
the motor and gear box (Machine).

•• Crews had difficulties in locating scoop,
bolter, trucks and other mobile equip-
ment at the beginning of the shift, as the
cross shift communication was not effec -
tive to accurately locate the equipment.
Undefined equipment ownership caused
delays in getting the crew ready to per-
form (Method).

•• All operators were called at the end of
the shift for reporting at the same time.
Through this method not 100% of the
information was captured, and it was di -
agnosed as a very inefficient way of col -
lecting shift information (Measurement).

•• The Materials and Procedures for setting
up the next production shift were not
suf ficient to enable the crew for high
performance (Materials).

•• The operators were not trained to ana-
lyze the equipment breakdown, which
caused delays for Mechanics and Elec -
tri cians to repair equipment. Mechanics
had to perform the diagnosis of break-
down before arranging tools and com-
ponents for necessary repair (Measure -
ment).

•• The culture of „departmental thinking”
was considered as one of the biggest
barriers in reducing production delays.
Each department set its own priorities,
rather than working together on com-
mon priorities (Milieu).

The mine productivity was investigated
from each of these six perspectives and va -
rious technical and behavioral solutions
were identified. Although developing tech -
nical solutions was relatively easy, the dif -
ficult part was the implementation. One
suggestion that worked for this environ-
ment was inviting retired employees, who
were well respected in the mining com -
mun ity, to explain the technical solutions
to employees. They were also brought to
the minefield to achieve the 360-minutes
productivity.

Solutions Completed

•• The Mine Operator’s Training Manual
was updated, increasing the employees’
awareness on optimizing the miner run -
time without tripping the mining ma -
chine’s MPU (Motor Protection Unit).
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Ad ditionally, technical awareness was
created by educating the miners on how
MPU trips can cause damage to the e -
quipment.

•• There was put in place the procedure
to clearly define the diesel equipment
allocation with each miner, and a more
defined backup plan.

•• A list of trucks owned by each depart-
ment was reviewed and re-defined. It
was found that production needed three
more trucks to ensure enough vehicles
available to travel to the face of the mine.

•• A new end-of-shift reporting process and
procedure were adopted. All operators
were required to call their Supervisors
in the middle and at the end of the shift
to provide shift information. This en -
abled the Supervisors to have all infor-
mation in time to set up the next shift.
Furthermore, a system of 6-6 mine pro-
duction crews’ duties and responsibili-
ties was implemented to ensure the best
set up and support for the day and night
crews.

•• A separate computer was installed in the
mine Central Control Room Dispatch to
display the speed of the upstream pro -
cesses in the Mill/Refinery. This will
allow the Mine Controller to better un -
derstand the Mill’s operating conditions
and the ore demand of the mill.

•• New hose diameter and fitting gauge
charts were given to Mine Operators to
provide more information to the Me -

chanic on hose repairs. This mechani-
cal knowledge will not only enrich the
Operator’s understanding of equipment
maintenance, but it will also improve the
reliability of the rock cutting operation.

Quick Wins

The mine Kaizen event for the mine
prod uctivity enabled the team to identify
problems where solutions were quick, easy
to implement and within their control.
These were called quick wins because the
average time of implementing a solution to
quick win issues was less than a week and
many small issues were solved in a short
pe riod, using available technology and rou -
tine base sustaining maintenance budget.
For example:
•• Ergonomic quick win – The air hoses to
blow off mining machines were too short
and operators were unnecessarily bend -
ing and maneuvering their bodies to
clean their equipment. A hose blow-off
pipe extension was designed and de liv -
ered to each mining machine running
un derground.

•• Environmental quick win – The dust col -
lection circuits in the mine have many
flexible vent tubes which if not hung
prop erly reduce the efficiency of picking
dust from the mining face. The problem
seems insignificant, but its impact is very
big. A system of 6-6 mine production
crews’ duties and responsibilities was im -
plemented. A friendly hook designed by
a mechanical foreman in the Kaizen team
worked well to win this quick task.

•• Parts availability quick win – The clean -
ing and organization of underground part
sledge (a trolley to carry parts and con-
sumables) was not clear between the user
group and the part replenishing team.
Users were treating it as a „pop vending
machine” where the vendor maintains
the asset, but it should be the other way

Value Through Continuous Improvement
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around. An updated 5S sustaining plan
for parts sleds was written and published
by the mine Production Superintendent
and the next day the ownership of these
sleds were defined as a quick win.

Outstanding Follow-up Actions

Continuous improvement is always a
mov ing target. The more you achieve, the
more improvement you create for the fol -
low ing day. For each sub-process, the new
improvement ideas were seeded and they
created avenues for future Kaizen events:
•• When moved from one room to another,
each mining unit requires the electric
sub-station to move with it. The idea of
moving a spare 5KV electric unit in ad -
vance came as a result of the SMED (Sin -
gle Minute Exchange of Dies) workshop.
This initiative will bring a clear outcome
in terms of increasing electrical safety and
reducing miner downtime.

•• The success of the part sled program au -
to matically influenced other underground
maintenance shops. One of the inter-
esting outcomes was the critical parts list
generated for the diesel equipment.

•• To support the part sleds program, week -
end warehouse access to supervisors
were granted. This helped the mining
crew obtain emergency critical parts to
repair equipment during the weekend
when the warehouse was usually closed.

•• The quality of telephone and radio com -
munication services inside the mine was
also improved through regular mainte-
nance and upgrades.

Case Study 2 – Mill productivity im -
provement through quick start-up

Opportunity of the Project

Historically, mill start-up experienced
ex tended delays (several days), significant

re-work and repair costs that ran into mil -
lions. Process engineering was generally
the process owner that had to interface with
multiple departments across the facility, as
well as suppliers, to achieve a safe and re -
li able start-up. It was important to define
the start-up delays to its fullest extent using
the real-time data and evidence. Historical
data was used to determine the baseline
for the mill’s operation delays in start-ups.
It was felt that the mill’s process was sub-
stantially delayed due to inadequate co or -
dination between different functional de -
partments in the mill. For example: if main -
tenance didn’t provide clearance, the elec-
trical department could not proceed to re -
move locks and safety tags. Similarly, the
central control room had to wait until all
the paper based clearance for the start-up
was collected. Data from the last 17 TSD
(Total Shut Downs) were evaluated and
the average start-up was calculated to be
9 hours.

Having an extensive experience in Six
Sigma, the author facilitated a cross-func-
tional team that was in charge of the pro -
cess flow for starting up after the TSD. Each
team member was an „expert” in their pro -
cess step, but no team member had „the
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vision” of the entire process. Several team
meetings were needed to define the details
of each unit process. This Mill Kaizen event
was focused on removing the interdepart -
mental process breakdowns which usually
occurred as a result of outdated or in com -
plete information required by a downstream
process. These breakdowns resulted in
much of the delays, rework and excess cost
for each start-up.

Top Findings

The Kaizen team assessed that they can
reduce the time to peak production from
9 hours to 3 hours, which was expected to
produce extra 120 product tons per TSD

(Total Shutdown Day). Checklists, new
forms and new communications were de -
signed to push the decision-making and
information-gathering upstream, eliminat-
ing delays in the overall start-up operation.
Several non-value-added activities were
iden tified and removed and a future state
map was conceived. The following Kaizen
elements were targeted to drive change in
people’s behaviors:
•• Graph best and worst TSD in terms of
standardization of mill startup processes
across all the 4 crews in the mill;

•• Coordination between maintenance and
production needs major overhaul;

•• Coordination between production ope ra -
tors and supervisors to be streamlined to
remove duplicate instructions and delays;

•• Process control and process safety inter -
locking issues come from operators, and
technical solutions must be developed
with them.

The Kaizen process helped to build com -
mitment of the participating departments
during the roll-out session with great suc -
cess. All internal stakeholders were invited
to a regional roll-out of the new process.
The main goal of the roll-out session was
to give stakeholders and process partici-
pants a vision of how their role impacted
the entire process. This vision was the key
to getting a commitment to change:

Value Through Continuous Improvement
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48 FAIMA Business & Management Journal

Solutions Completed

The future state mapping of the start-up
was completed utilizing Lean tools. The ex -
isting start-up process was laid out with all
the expected activities. These activities
were segregated into essential, necessary,
desired and waste activities and brainstorm -
ed to combine essential and necessary ac -
tivities and reduce waste activities. The de -
sired activities were developed as best prac -
tices on which operators were trained and
coached to make them a habit.

The solution came out in the form of a
future state map with 39% reduction in the
overall activities. For example, paper-based
approvals were switched to online ap prov -
als. The future state process was piloted to
see its effectiveness. In the first round, the
results were very promising and there was
a major breakthrough achieved in the co -
or dination between operations and main -
tenance working relations. The patience
of people increased and their language
changed from finger-pointing to talking
about solutions. All the completed main-
tenance work orders were communicated
directly to the Lock-out Tag-out coordina-
tor on time and the electrical and instru-
mentation crew handed over clearance in
2 hours of the start-up bell, instead of the
historic average of 4.5 hours. The produc -
tion coordinator prepared his team for
Pre-Start-up Safety Review (PSSR) and the
process was running in next hour. The
team passed the target while the produc-
tion ramp-up still to be done.

Surprisingly, this time the stress levels
were down because the activities were clear -
ly defined and things were under em ploy -
ees control. The mill process ramp-up his -
torically unveiled failures and this start-up
was not deemed exceptional. The supervi-
sor ordered the control room to increase

the rate to peak production in two stages:
one at 75% level and the other at 100%, in
the interval of half an hour. The start-up pro -
cess was modified. The results were out-
standing. The power of behavior changes
with changes in technology were beyond
expectations:
•• The peak milling rate achieved was 738
tph (tons per hour), as compared to the
target of 700 tph;

•• The bottleneck of tailings line was han -
dled by operating stand-by pumps at full
horsepower, without any fear of break-
downs;

•• The daily average production was a little
under the target of 14,500 tons. How -
ever, the start-up production exceeded
to 16,800 tons the next month.

Although some of the targets could not
be achieved, the causes were outside the
mill’s control. Since the communication was
process-focused, employees were asking
each other the right questions. They were
resolving their departmental issues and
mea suring the change in their own per-
formance. There was a change in the cul-
ture, but it was just the first step. The next
step was to improve coordination with ex -
ternal control variables such as ore, spare
and utility supplies. The mill start-up pro -
cess was proven, but it needs further con -
solidation and practice to improve perform -
ance to achieve the moving target. Ac cord -
ingly, the mill operators’ training manuals
were updated and employees were trained,
which increased awareness of mill opera-
tors on optimizing the start-up and the run -
time.

Quick Wins

Unlike Mine Kaizen, the mill team also
worked on quick wins. They had 5S, visu-
al communication, operating procedures

Rajeev Chadha



Volume 5, Issue 1 – March 2017    49

and technical solutions in mind and they
explored these 4 areas to implement the
quick wins. The summary of the quick win
results is:

1. 1. Equipment Labels and 5S-Imple Equipment Labels and 5S-Imple --
mentation:mentation: Large, clear, consistent
equipment labels were posted on each
mill equipment and piping. This allowed
new operators and contractors to quick -
ly learn circuits and locate equipment.
Tool holder, cabinets, utility hose reels
and other tools were cleaned and re-or -
ganized under the 5S-Blitz. Many obso-
lete and tempered tools were removed
from circuits to reduce the clutter. An at -
tempt was made to visualize the work-
place using the 5S-methodology.

2. 2. White Board Communication:White Board Communication: This
communication mode worked well bet -
ween inter- and intra-functional teams.
Maintenance crews were able to easily
figure out what clean-up operations were
happening in production areas and which
area needed more attention during their

shift. Production white boards displayed
any immediate safety concern or urgent
production focus.

3. 3. Checklists and Start-up Stan dardChecklists and Start-up Stan dard
Operating Procedures:Operating Procedures: Area spe-
cific checklists enabled thorough shift
changeover and robust lists helped new -
er operators understand circuit status.
New cardinal principles for work co or -
dination were developed. For example,
the team leaders asked each member
of their crew about the circuit checks.
Every operator had to physically see and
hand over charge to the relieving op e -
ra tor before leaving the plant.

4. 4. New standard operating proceNew standard operating proce--
dures (SOPs)dures (SOPs) helped better utilize the
existing circuits. New feed rate guide -
lines for start-up were posted where
roles and responsibilities were redistri -
buted based on functional activities. A
prestart meeting was developed with
new agenda and expectations.

Value Through Continuous Improvement
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5. 5. DCS Programming and Tech nicalDCS Programming and Tech nical
Solutions:Solutions: The discrete programming
of the control software improved ope -
rations of crushing and screening circuits
where set points and start-up functions
were reprogrammed. The technical so -
lu tion helped central control operators
to start the milling operation in the Cas -
cade Mode (on a cascade control ar -
range ment, there are two or more con -
trollers of which one controller’s output
drives the set point of another controller.
For example: a screening load controller
driving the set point of a crushing flow
controller to keep the level at its set point.
The flow controller, in turn, drives a
con trol valve to match the flow with the
set point the level controller is re quest -
ing. Other technical solutions related
to the removal of redundant interlocks
and nuisance alarms were also imple-
mented under a lean value chain in ves -
tigation.

Conclusions
Continuous improvement is always a

moving target. The more you achieve the
more work you create for the future. This
paper tested the Process Orientation view
and developed Kaizen efforts in an under-

ground soft rock mining environment. It is
imperative to understand the foundation
of the continuous improvement program
under analysis. If the process is people-
driven, then the technology should also be
driven by people. They should develop
so lutions for their work life. They should
be trained and coached on Lean tools such
as 5S, check sheets, spaghetti diagrams, con -
trol charts, trend graphs, root cause analy-
sis etc., in order to identify and quantify
improvement opportunities and monitor
change. Those Kaizen events which start
with Process Orientation have the power
to deliver significant culture change, be -
cause the „people side of improvement”
weighs equally to the „technical im prove -
ment”.

The management’s role in a sustainable
culture change is to educate and enable
em ployees about the upstream and down -
stream process requirements (what they
should receive and what they should send)
and choose to make those requirements a
priority in their daily work and communi -
cations. Management should use historic
data and plant capability to define goals
and objectives for continuous improvement.

Engineers’ role is to measure and ana-
lyze existing technologies and process
flows. They should define process bottle-
necks and provide technical solutions to
frontline employees and let them drive the
improvements and controls to improve pro -
cesses for long-term success. A technically
equipped Kaizen event has better chances
of success when it is focused on improve -
ments, and technical solutions are present -
ed to employees who can choose and cus -
tom ize them for improvement and sustain -
ability of results.

An effective Kaizen program has a strong
connection with process orientation. When
the process is mapped, modified and opti-
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mized, it allows people to be more effec-
tive as they face uncertainty. The mining
sector is known for its risks and uncertain -
ties and in that environment the control
should not be focused on people, but on re -
sults. Furthermore, the management should
not just facilitate communication, it must fa -
cil itate good decisions at the lowest level of
the organization by identifying when a de -
cision to deviate from the plan is re quired,
ensuring all data supports key assumptions
and accounting for alternatives (Spindler,
2001). Lastly, management must promote

problem-solving by identifying problems
through analysis by engineers and man-
agers and by supporting informed cross-
functional frontline teams to formulate so -
lutions.

The present paper presents two case stu -
dies of successful application of the Kaizen
method for the activity of a soft rock min -
ing environment. The results showed sig-
nificant improvement in terms of produc-
tivity, technical advancements, time reduc-
tion and cultural and behavioral change
for the better.
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The design of quality-inspection procedures may be critical for short-run productions.
In this paper, a probabilistic model representing the process propensity to produce
defects is adopted, together with two indicators related to the effectiveness and cost of
inspections. The combined use of the indicators allows to support in a practical way the
selection of the more appropriate inspection procedures. A case study concerning the
production of front fenders of a luxury car is extensively dealt with.
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Introduction
The manufacturing of complex products

is typically organized into several steps: ac -
quisition of raw materials, processing, as -
sembly, functional testing etc. Quality in -
spections are usually performed to check
whether specifications and functional re -
quirements are satisfied and to identify de -
fects and/or anomalies. Inspection can be
governed by strict or non-strict rules (e.g.
periodic controls, fixed-percentage control
etc.) and organized through well-defined
or heuristic procedures.
The inspection strategies are significantly

affected by the production volume. In the
case of mass production, Statistical Process
Control (SPC) techniques can be straight-
forwardly applied (Montgomery, 2013). On
the other hand, in the case of productions
of single units, small-sized lots (i.e. the

so-called short-runs) or in the start-up of a
process, most of the SPC techniques are

„The time 
will come 

when people will 
recognize that 

my paintings are worth
more than the value 
of the paints used 
in the picture.”
Vincent van Gogh
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inappropriate (Del Castillo et al., 1996;
Marques et al., 2015).
In many production environments (e.g.

situations with low inspection costs, high
salvage costs, high penalty costs or high de -
fect probability) quality costs are signif i cant -
ly affected by inspection errors (Ballou and
Pazer, 1982). The two types of errors as so -
ci ated with an inspection are taken into ac -
count, i.e. (i) the wrong rejection of a con -
forming unit, which is known as type-I er -
ror; and (ii) the erroneous acceptance of
a nonconforming unit, which is known as
type-II error (Mandroli, Shrivastava and
Ding, 2006).
Currently, similar approaches are mostly

implemented in the software engineering
field (Rawat and Dubey, 2012). In particu -
lar, probabilistic models based on Bayesian
networks were proposed for software de -
fect prediction (Fenton, Neil and Mar quez,
2008). Furthermore, inspection-oriented
qual ity-assurance strategies are mainly
aimed at identifying optimal formulations
(Kelly et al., 2016).
The present paper analyses the quali-

ty-inspection procedures for a short run
manufacturing processes exploiting some
results obtained in a previous work (Fran -
ceschini et al., 2016). A case study in the
automotive industry concerning the pro-
duction of car fenders is extensively dealt
with. The adopted probabilistic model for
defect prediction enables to support the de -
sign and assessment of suitable inspection
procedures. In detail, the problem of com -
paring several possible inspection proce-
dures is dealt with.
The remainder of the paper is organized

into three sections. Section 2 illustrates the
probabilistic model and its characteristic pa -
rameters and then it describes two practical
indicators which depict the overall effec-
tiveness and economic convenience of an

inspection procedure. Section 3 presents
a structured case study, concerning the ap -
plication of the adopted model and indica-
tors in the short-run production of front
fenders of luxury cars. Section 4 summa-
rizes the contributions of this research, in -
cluding its possible limitations.

Model and Indicators
Model assumptions and parameters

The production process is decomposed
into manufacturing steps or just steps, i.e.,
individual operations providing an added
value to the final product. The adopted
mo del (Franceschini et al., 2016) is based
on the following hypotheses:
•• For each step, there can be one-and-on -
ly-one defect typology.

•• Defects originated in the different steps
are uncorrelated.

•• The occurrence of defects and that of in -
spection errors are uncorrelated.

Each i-th step of the production pro -
cess is modelled with a Bernoulli distribu -
tion (Montgomery, 2013). Then, each step
can be described through three parameters:

Obtained Value Through Quality Inspection
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•• pi : probability of occurrence of the de -
fect in the i-th step (i.e. the parameter
of the Bernoulli distribution);

•• αi: probability of (erroneously) detecting
the defect when it is not present in the
inspection in the i-th step (false defect
or false positive);

•• βi : probability of not detecting the de -
fect when it is present in the inspection
in the i-th step (false negative).

The index i is included between 1 and
m, i.e. the total number of manufacturing
steps. The three parameters are usually dif -
ficult to estimate. The first parameter con-
cerns the quality of the process, while the
other two parameters (related to the type-I
and type-II errors) concern the quality of
the inspection (Tang and Schneider, 1987;
Duffuaa and Khan, 2005).

Model representation

The graph in Figure 1 represents a ge -
neric production process with m steps in
series. More complex processes can be
rep resented using graphs with mixed struc -
tures (in series and in parallel). Con sist ent -
ly with what was described before, each
(i-th) step can be associated with three
parameters (pi, αi, βi):

Figure 1 – Representation of a produc tion
process with m steps in series

The following probabilities can be cal-
culated for each (i-th) step:

P (detecting the defect in the step i) –
– pi · (1 – βi) + (1 – pi) · αi (1)

and

P (not detecting the defect in the step
i) – pi · βi + (1 – pi) · (1 – αi ) (2)

where i is included between 1 and m, i.e.
the total number of steps.
In the case the defect is detected, it will

be authentic (i.e. actually present) with a
probability pi · (1 – βi ) or false with a
probability (1 – pi ) · αi (see Eq. (1)). On
the other hand, in the case no defect is de -
tected, this will be the result of an inspec-
tion error (false negative) with a prob a -
bil ity pi · βi, or will be due to the real
absence of any defect with a probability
(1 – pi) · (1 – αi) (see Eq. (2)). The above
probabilities represent the „elementary
bricks” for the construction of two indi-
cators depicting the performance of the
inspection procedures, which are further
presented.

Indicator on inspection effectiveness

Let us consider m Bernoulli random
variables (Xi), defined as follows:
•• Xi = 0: when (i) an authentic defect is
detected or (ii) no defect is present in
the i-th inspection.;

•• Xi = 1: when an authentic defect is not
detected in the i-th inspection.

According to the general probabilistic
model (Franceschini et al., 2016), the mean
total number of authentic defects which
are not detected in the overall inspection
procedure can be defined as:

(3)
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The variable D provides an indication
of the overall effectiveness of the inspec-
tion procedure.

Indicator on inspection cost

The total cost for inspection and defect
removal related to each (i-th) step may be
expressed according to the following
model (Franceschini et al., 2016):

Ctot,i = ci + NRCi · pi · (1 – βi ) + URCi ·
· (1 – pi ) · αi + NDCi · pi · βi (4)

where:
•• ci is the cost of the i-th inspection;
•• NRCi is the necessary-repair cost, i.e., the
necessary cost for removing the defect;

•• URCi is the unnecessary-repair cost, i.e.,
the cost incurred when identifying false
defects; e.g., despite there is no cost re -
quired for defect removal, the overall
process can be slowed down, with a
con sequent extra cost.

•• NDCi is the cost of undetected defect,
i.e., the cost related to the missing de -
tec tion of defects.

Apart from the estimates of the proba-
bilities pi, αi and βi, the calculation of the
total cost therefore requires the estimate

of additional cost parameters. In general, ci

and NRCi are known costs, URCi is gener-
ally known or easy to estimate, while cost
NDCi is difficult to estimate, since it may de -
pend on difficult-to-quantify factors, such
as image loss, after-sales repair cost etc.
The total cost for inspection and defect

removal related to the overall production
process (m steps) can be expressed as:

(5)

The indicator Ctot provides a preliminary
indication of the total cost related to the in -
spection procedure in use. In this sense, it
can be used as a proxy for economic con -
venience of an inspection procedure.

Practical case study

Process description and modelling

Let us now consider an automotive man -
ufacturing process aimed at producing the
front fender of a luxury car. Due to the rel -
atively small number of parts produced
over time, it can be considered a short-run
production. The manufacturing process is
organized into four main operations: three

Obtained Value Through Quality Inspection
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welding operations in three different work -
ing locations (operations no. 10, 20 and 30)
and a final activity of calibrating and as -
sembly (operation 40). Figure 2 shows, as
an example, one the welding operations
(operation 30). Red circles show the cor-
responding weld areas.

Figure 2 – Welding operation 30

Figure 3 shows the calibrating and as -

sem bly operation (operation 40):

Figure 3 – Calibrating and assembly

operation (operation 40)

Figure 4 – Flow chart representing the production process

Fiorenzo Franceschini, Maurizio Galetto, Gianfranco Genta, Domenico Augusto Maisano

The two last operations involve the use
of a calibrated artefact for dimensional ver -
i fication of the frame geometry and then
the assembly of brackets and bushings.
Each of the three welding operations is
preceded by a corresponding activity of

set-up of welding parameters (operations
10, 20 and 30). Therefore, the process can
be divided into seven total steps (three for
set-up, three for welding and one of cal-
ibrating and assembly), as represented in
Figure 4:

Set-up operations are in series with the
relevant welding operations. The three pairs
of set-up and welding operations are in

parallel with each other and followed by
the (unique) operation of calibrating and
assembly (operation 40).



For the same process of interest, two al -
ter native inspection procedures are com-
pared. In the first procedure, self-inspec-
tions are performed after welding opera-
tions (operations 10, 20 and 30) and a final

inspection is performed by an appointed
staff after the calibrating and assembly op -
e ration (operation 40). Figure 5 represents
the production process integrated with the
first inspection procedure:

Figure 5 – Integrated the first inspection procedure

Obtained Value Through Quality Inspection

A self-inspection is performed after the
steps 2, 4 and 6, while an inspection by an
appointed staff is executed after the step 7.

In the second inspection procedure, the
individual self-inspections are performed
after each of the seven steps (see figure 6).
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A self-inspection is performed after each
of the seven steps. The adequacy of the in -
spec tion procedure is of paramount im -
portance. Figure 7 shows an example of
damage in a car fender due to a defect in
a welding operation:

Figure 7 – Damage in a car fender

The frame indicates the damaged zone,
while the arrow indicates the location of
the defect.

Comparison of inspection 
procedures

The indicators previous described were
applied to compare the two inspection
pro cedures. Tables 1 and 2 report estimates
based on prior experience of the indica-
tors for each process step, considering the
first and the second inspection procedure
respectively. Estimates of cost parameters
are just indicative because their actual va -
lues are confidential. The parameters that
did not need to be estimated are italicized.

Figure 6 – Integrated the second inspection procedure
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For both the inspection procedures, it
is supposed that probabilities and cost
parameters related to steps 1, 3, 5 and
steps 2, 4, 6 are coincident, while those
related to step 7 are independent. Table
3 reports the numerical values of D and
Ctot, calculated for both the inspection

procedures, using the parameters in
Table 1 and Table 2 respectively. This
result shows that the second inspection
procedure is, on average, significantly
better, as it has lower mean total number
of undetected defects (D) and total
inspection cost (Ctot ).

Table 1 – Estimates of parameters related to the first inspection procedure

Table 2 – Estimates of parameters related to the second inspection procedure

Table 3 – Indicators values calculated for the two inspection procedures

Obtained Value Through Quality Inspection

Conclusions
In the manufacturing processes, the in -

spection strategy is strictly related to the
production volume. SPC techniques are
pop ular for mass productions, although
difficult to manage for short-run and sin-
gle-unit productions. This paper examined
the latter ones, adopting an overall proba -
bilistic model for defect prediction to geth -
er with two indicators for estimating the
expected inspection effectiveness and cost.
According to a cost-benefit logic, the com -
bined use of these indicators makes it pos -
sible to compare two or more inspection

procedures in order to select the more ef -
fective and economically convenient for a
process of interest.
An application example concerning a

short-run production of front fenders of
luxury cars exemplified the comparison of
two different inspection procedures. The
major limitation of the adopted probabil -
istic model and indicators is that they re -
quire the estimation of various not-so-easi -
ly-quantifiable parameters (i.e., pi, αi, βi,
ci, URCi, NDCi). A thorough understanding
of the process of interest and the expertise
contributed to overcome this limitation.
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Education is the supporting pillar of a society that wants to constantly evolve and
improve. Since higher education is one of the main human resources developers,
the present paper aims to elaborate a model of recovering the state’s investment,
applicable in higher education, taking into consideration the stakeholders’ regard.
The research is based on the current funding system in foreign countries and, as
a proof of the current Romanian funding system’s faultiness, on a set of question-
naires designed to evaluate the higher education stakeholders’ satisfaction regarding
this system. For a correct overview of the country’s situation, the set of questionnaires
has been distributed in different Romanian regions. Based on the current financing
system of universities, the results gathered from the research by means of a question-
naire and other relevant studies in the field, a model of cost recovery was drawn.

Keywords: higher education, quality, refunding model

Introduction
In order to have an overview of the ex -

isting financing systems, the present Ro -
ma nian and European funding system in
hi gher education is presented. There are
six types of Higher Education Institutes
(HEIs) in Romania, distributed between
state institutions and private institutions.
Romania has reorganized its tertiary edu-
cation system to conform to the European
Bologna Process and since 2005, all stu-
dents have been studying in programs that
conform to the Bologna standards (Dincã,
2003).
The structure of Romanian university

education is composed of more than 56

„Things 
only have the value
that we give them.”

Molière
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accredited higher education institutions,
26 accredited private higher education in -
sti tutions and 6 graduate schools. The Ro -
manian higher education system is organ -
ized on three undergraduate and post-grad -
uate levels:
•• 1st cycle – Bachelor studies; 3 years for
sciences, humanities, social and econom -
ic, law, political science, fine arts and
sport; 4 years for technological sciences,
engineering, technical engineering, ag ri -
culture and forestry; 6 years for general

medicine, dentistry, veterinary medicine
and architecture;

•• 2nd cycle – Master studies – 2 years;
•• 3rd cycle – Ph.D. studies – 3 years (Re -
port Eurydice, 2014; Educational ex pen -
diture statistics).

According to the National Institute of
Statistics, the total number of students en -
rolled in the public and private institutions
is as presented in Table 1 (European Cen -
ter for Strategic Management of Univer si -
ties, 2010):
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Table 1 – Tertiary education institutions and students’ distribution

The 1991 Constitution (revised in 2003),
stipulates that state education shall be free,
according to the law and that the state will
grant social scholarships to children or
young people coming from disadvantaged
families and to those institutionalized.
Approximately 64% of a public univer-

sity’s funding comes from the government,
while 36% is raised from its own funds in -
cluding fees and consulting activities, scien -
tific research, external projects, micro pro -
duction, and student accommodation (Eu -
ro pean University Association, 2013). The
higher education budget is proposed by
CNFIS to the Ministry of Education for the
next fiscal year based on data provided by
each university. Each year the government

approves the total number of study grants
per study area and per university study
cycle that it will fund based on the coun-
try’s economic and social development re -
quirements. Each university senate then dis -
tributes the study grants to study programs
and study cycles according to its own strat -
egy.
Though higher education is free of

charge for state-funded students, the in -
stitutions may collect fees from these stu-
dents for application and registration, and
for the repetition of tests (European Uni -
versity Association, 2009).
Passing on to how other countries in Eu -

rope manage their finances when it comes
to higher education, various studies de -
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veloped at the European Union level show
the following funding modalities (Ester -
mann, 2014; Friedman, Friedman, 1990):

Block-grant, that covers the teaching
ex penses (courses and seminars/practical
activities), administrative and/or research
expenses. The university has the freedom
to decide how to use this funding, in ac -
cordance with its needs.

Line-item budgets – universities receive
their funding based on cost items and/or
activities. The Ministry or the Parliament
de cides on the allocation; universities can -
not be involved in the decisions made on
the allocations of this kind of incomes.

The formula-based funding (alloca-
tion) model is based on standard criteria
to calculate the size of public grants allo-
cated to higher education institutions (for
teaching and/or operational activities and,
in some cases, for scientific research). In
practice, the formula-based funding can be
split into: funding by a number of enrolled

students, the funding formula for teaching,
the formula for unit cost or funding based
on normative costs etc.
Studies mention two types of such mo -

dels, according to the category of indica-
tors/criteria used by the formula (Mano -
lescu, 2009):

Input-oriented funding, using input-ba -
sed formulas (such as: number of em ploy -
ees or their salaries, the number of employ-
ees holding a Ph.D. title, the number of
Bachelor students, the number of Master
students etc.); it is used most often for the
funding formula applied for teaching al -
lo ca tions. Currently, the use of the number
of teaching staff as a criterion is less im -
por tant, most countries using the number
of students.

Output-oriented funding, using output-
based formulas (such as: number of credits
accumulated by students, the number of
Bachelor and/or Master graduates, gradu -
ates’ employment, number/percentage of

Value Through Education
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graduates working in their specialization
field etc.). This is an innovative type of
funding, and it provides a much better cor -
re lation between the funding allocated and
the performance expected from universi-
ties.
In practice, the funding formulas men-

tioned above are applied together, using
input and output criteria, most often the
number of students enrolled and the num -
ber of Bachelor graduates.

Performance-based funding is a way of
improving the formula-based funding, by
considering the university-specific perform -
ance. This funding model was designed to
ensure more funding for universities show-
ing better performance, as compared to
other less performing universities.

Objective-based funding consists of tar -
geting specific purposes which are gener-
ally aligned with the projects considered
national priority by authorities and which
are supported by the objectives set at the
in stitutional level. It may be allocated
through competition or directly to some
institutions, following negotiations or jus-
tification of necessary expenditure.

Competitive funding is used to select
and evaluate the capacity and the need to
undertake specific activities so that they re -
ceive funding to achieve the specific objec-
tives of the competition. Competitive fund-
ing is used especially for scientific research
but also for funding investment or institu -
tional development objectives.

Cost Recovery Model Development
According to Milton and Rose Friedman

(1990), the problems of higher education
is dual: quality and equity (Ministry of Ed -
u cation and Research, 2006).

Quality: Paying low tuition fees, food
subsiding and residential housing are the
main reasons why many students go to
state colleges and universities. Their main
goal is not to find the best place where they
can get a quality education, but to benefit
from a convenient way of getting an edu-
cation. The situation is very different at pri -
vate institutions where students have to
pay high fees that cover much if not most
of the cost of their schooling. The money
comes from parents, students’ own earn-
ings, loans, or scholarship assistance. The
difference is that the students that come
here are in search of high-quality educa-
tion and they expect to find it because this
is what they are paying for. As a result, it
was statistically proven that students that
enroll at private institutions and complete
the undergraduate course are more nu me -
rous.

Equity – the two general justifications
for using money that come from taxes in
order to finance higher education are: high -
er education yields „social benefits” above
the benefits of the students, and govern-
ment finance is needed in order to promote
„equal educational opportunity”. The idea
that investing in providing highly trained

Ana-Maria Bogatu, Dumitru-Titi Cicic, Irina Severin, Gheorghe Solomon



and skilled people is essential for the eco -
nomic growth is correct, but none is a valid
reason to subsidize higher education.
The promotion of „equal educational

opportunity” is found as an explanation for
using tax money in order to finance higher
education in many researches. Accord ing
to Carnegie Foundation for the Ad vance -
ment of Teaching, higher education is „a
ma jor avenue to greater equality of op por -
tu nity, increasingly favored by those whose
origins are in low-income families and by
those who are women and members of
mi nority groups”. In fact, persons coming
from middle and upper-income families

are two or three times as likely to attend
a university as others coming from lower
income families. This leads to the conclu-
sion that students coming from higher-in -
come families benefit more from the sub-
sidies.
Starting from the dual problem of quality

and equity encountered in many countries
across Europe and from the high per cent -
age of teachers and students from Ro mania
that agree with the fact that the schooling
expenses for students should be recovered
in time (Figure 1), the authors proposed a
cost recovery model that could be applied
in Romanian universities:

Figure 1 – Stakeholders’ opinions on whether the schooling expenses 
should be recovered in time

In present, the state grants 4000 lei/stu -
dent/year, resulting in a total of 16000 lei/
stu dent/period of bachelor degree studies
(Ministry of Foreign Affairs). No amount of
this money is recovered by the state. By
finding a solution of refunding the state’s
expenses with students, the universities
could benefit from additional financing

profit that can help increase the teaching
quality, the stakeholders’ satisfaction, the
working environment infrastructure and
so on. Based on how other countries in the
world are managing the state university
fund ing (Miron, 2007; Sîrbu, 2015; Stancu
et.al., 2011), the authors have come with the
another proposal of refunding (Table 3):
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The interest was calculated using the
following formula (Toma, 1996):

Cf = C * un, where u = 1 + i (1)
D = Cf – C = C * un – C = C (un – 1) (2)

(3)

(4)

where: C – fund; Cf – final fund plus the in -

terest at the end of the period; n – period
for which the interest is calculated; d – an -
nual interest rate; i – the interest rate at a
monetary unit (d/1), 1 Euro = 4,54 lei.
To perform a relevant simulation of the

possibilities suggested for recovering the
state’s expenses, a sample of 100 graduates
has been taken into consideration. The va -
lue of the expenses recovery for the chosen
sample of students would be as follows
(Table 4):

Table 3 – Cost recovery options
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Considering a number of 300 graduates,
divided into the three salary categories
men tioned above, by refunding the state
expenses on a medium period of 5 years,
the state would benefit from an extra fund -
ing, coming from interest, equal to 120.900
lei, equivalent of 24.180 lei/year.
According to the National Institute of

Sta tistics, a number of 95022 students grad -
uated from college in 2015. Financially, this
equals to 1.520.352.000 lei spent by the
state to finance students. This represents
approximately the annual loss of the state.
Taking into consideration the medium 5
year recovery period, mentioned in the pro -
posed model, the state’s expenses would
rise up to 7.601.760.000 lei. By applying the
cost recovery model above, only for the
first salary framing, the state would ben-
efit of an approximately 7.754.745.420 lei
refund, having a gain of 152.985.420 lei.
The money coming from the interest can

be reinvested by the university considering

the most important needs at a given time:
laboratory equipment, infrastructure, per -
formance premium for students or teachers,
courses, etc. Based on the above, the cost
recovery model was drawn (Figure 2).

Value Through Education

Table 4 – Recovery amount for a sample of 100 graduates
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Conclusions
The present paper is related to the prob -

lems that foreign countries encounter in fi -
nancing state universities as well as find ing
new means of finance. The problem of
high er education funding is trying to be
solved by every country in the world. No -
body has found yet the perfect combina-
tion, but by putting together all the ideas,
suggestions, models and adapting them to
each country’s characteristics, the present
funding system can be improved.
In order to fulfill the objective of solving

the higher education’s two main financial
matters discussed in the paper, quality and
equity, the idea of recovering the state’s in -
vestment in students’ education came as a
potential solution. Considering the suggest -
ed model of cost recovery, the interest is at
an acceptable level for the graduate and at
a high level of importance for a supple -
men tary funding of the universities.
The money recovered from an em ployed

graduate can be invested by the uni ver sity

to finance another and to im prove the learn -
ing environment conditions and increase
the quality level of the curricula, which also
raises the university’s competitiveness.
The fact that everybody has the right

to education is true, but this doesn’t mean
that it has to require public financing. If
the current funding system is maintained,
the long-term development cannot be sus -
tained.
Aiding the higher education financing

will also support the country’s economic
and social growth as well as improving the
country’s overall image and prestige among
other countries with high, competitive edu -
cational system.
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In the field of sport, operational adjustments in terms of cultural conceptual interrela-
tions between „project”, „quality” and „management” are subject to different approaches.
In order to be able to analyze an actual cultural and sports project, it is appropriate to
consider that any generic project has the same basic structure and will go through the
same separate stages/processes, by an own life cycle. The paper presents the features of
projects subject to cultural conceptual interrelations with „quality” and „management”
in the field of sport and the objectives of projects subject to the respective interrelations.
There are described the objectives and the contents of the project „Sport for all”, subject
to cultural conceptual interrelations between „project”, „quality” and „management”.

Keywords: project, quality, management, sport, culture.

Introduction
The project, considered as the generic

element, is a temporary effort made in or -
der to create, with limited resources, a sin-
gle product or a single service, including
those of cultural, sports nature. The project
gathers many interdependent activities car -
ried out according to a schedule in order to
reach a certain goal/to obtain certain results
in a definite period of time; project activities
cease when the respective goal has been
achieved.
Based on this approach, it is noted that

in common organization systems from the
contemporary world which is witnessing
ev olutions of human groups, there are

„We have
always known that
heedless self interest
was bad morals, 

we now know that it is
bad economics.”
Franklin D.
Roosevelt
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cultural conceptual interrelations between
„project”, „quality” and „management” in
the field of sport.

Features of Sporting Projects
The organizational structure is the key

feature for designing the guiding system
in the field of physical culture and sport.
We should mention that from a managerial
perspective, the field of physical culture
and sport is guided as a whole by public,
private, non-governmental and commercial
organizations (Gâf-Deac, 2010).
Sports structures are specialized or gan -

i zations, set up by natural or legal entities
in order to organize and manage activities
in the field of physical culture and sport.
These are:
•• Sports associations (set up by natural or
legal entities, aimed at promoting one or
several sports examinations, performance
and participation by their members in
sports activities and competitions);

•• Territorial associations (set up indepen -
dently or within public or private institu -
tions, aimed at the participation of their
members in local sports competitions;

•• Sports clubs (sports structures having le -
gal personality);

Sports cultural projects are single, com -
plex activities which have certain targets
and an increased degree of novelty, special
organizational structures and methods and
a deadline for the achievement of their
goals. The intended goals can be to create
a set of new values (products/structures/
ser vices/ideas etc.). The uniqueness of the
results comes from a generic, feasible sports
cultural project. The novel nature of the
re sult generated involves a certain degree
of the unknown, proper to any brand new
action.
Recognizing the feature of „unknown”

involves also the occurrence of risks, in -
volving at least one risk factor (Costanza,
2008). The duration of a sports cultural
pro ject is limited. As projects have precise
start and end time periods, certain organ -
i zational elements acquire a temporary na -
ture, being especially envisaged in order to
achieve the specific objectives. For in stance,
the work team of a sports cultural project
is set up only for the project duration, and
a number of resources and managerial re -
spon si bil ities are committed strictly in con -
nection with the project objectives.

Objectives of Sporting Projects
The goal of a sports cultural project is

the result expected to be achieved while
reaching the project scope and, implicitly
while solving the problem. It is necessary
for the goals to be quantifiable and to set
time limits for their achievement.

The definition of goals of a sports cul-
tural project has a major significance, as it
depends on the formalized strategy meth -
ods used for implementation. According
to the managerial theory (Ionescu, 2009),
objectives should be of „SMART” type (Ta -
ble 1):
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In order to be able to analyze an actual
cultural/sports project, it is appropriate to
consider that any general project has the

same basic structure and will go through the
same separate stages/processes (Mari nescu,
2012), by its own life cycle (Figure 1):

Table 1 – Characteristics of objectives

Creating New Values Through Sport

Figure 1 – Processes of a cultural sports project
(Source: AEFS Bucharest, 2011)

In order to be successfully carried out,
each of the phases, stages and basic pro -
cesses of a cultural-sports project needs

qualifications, features and performance
of certain activities. The five stages/ basic
processes of a cultural-sports project are
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the following: inception; planning/design/
organization; execution/building; control/
review; completion/commissioning.
As an example, the issue of spare time

can be found in a project describing some
specific cultural conceptual interrelations
between „project”, „quality” and „manage -
ment” in the field of sport. The additional
time can help, through being organized to
the completing the ordinary activity and to
the balancing, compensation of the lack of
movement from the time allocated to the
professional occupation.

Content of the Project „Sport for All”
The concept „Sport for all” has been es -

tablished by the Council of Europe during
the efforts of developing culture, being
aimed at extending the benefits of the sport
among a large number of people. The start -
ing point was represented by the Dec la ra -
tion of human rights, stipulating the idea
that each individual can develop himself/
herself without any discrimination, re gard -
less of age, sex, social status. The peculi-
arity is represented by the equal right of all
to using the spare time in the current so -
ciety.
The modern concept of education, ma -

terialized in the trends of free access to in -
formation and ongoing training, also in -
cludes the area of physical education and
sport. It gradually materialized into the
move ment „Sport for all” thought all life-
time, meant to correlate any human be -
ing’s natural right to the movement to the
social right to ongoing and universal ed u -
cation. The actual exerting of these rights
depends essentially on the possibilities pro -
vided to people to develop and defend their
physical, intellectual and moral skills.
In 1998, the Council of Europe expres sed

through the Charter of Physical Education

the role of sport in the society and educa -
tion, and its relation to culture. The basic
concepts presented as main ideals are those
of the modern Olympic spirit: harmonious
development of the mind, body and char -
acter, pleasure (joy) of effort, positive role
models for society, preservation of universal
ethics, tolerance, generosity, unity, friend -
ship, non-discrimination and mutual re -
spect.
In countries with a free culture, the

sports activity is considered as an expres-
sion of the free and autonomous initiative
of the citizens, at the same time being re -
cognized in its social importance. Its pro-
motion and development are therefore due
to sports movement as a manifestation of
the civil society. The recognized role of the
state is that of creating the conditions ne -
ces sary for doing sports and helping the
sports movement to develop its own au -
ton omous capacity of initiative (Foley and
Hermel, 2008).
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In authoritarian states, sport is consid-
ered a public service. The state undertakes
the responsibility of promoting and de vel -
oping the sport and in some cases, in var -
ious ways and ratios, even its management
and control – within the objectives of its
own sports, social and health policies.
In general, the sports movement is as -

signed as an autonomous function only the
organization of sports competitions (offi-
cially recognized at national or internation -
al level). In countries that have adopted
this model – France, Spain and Portugal –
laws regarding sport determine the legal
framework under which sport can take
place at national level, the state preroga-
tives, the role of sports associations or
areas of collaboration between them.
Actually, these two types of sports or -

gan ization are not divergent. Often, the
two cultures – „liberalism” and „interven -
tion ism” – are moderated by the conse -
quen ces of various political trends char-

acterizing the run of the state. Some ele-
ments and principles are common to both
systems:
•• volunteerism and sports associations are
considered essential for the sports pro-
motion and development;

•• one recognizes the autonomy of sports
activity organization;

•• one generally recognizes the need for
state intervention in sport, because of
the social value of sport, of significant fi -
nancial resources necessary for its pro-
motion, as well as of the important of
the role that sport is supposed to pay in
school.

On the other hand, sport influences the
nervous system and psychic live of man.
Proper workout stimulates intellectual ac -
tiv ity, generates prophylactic (preventive)
and therapeutic effect, because of favorable
influences on various body apparatuses and
systems. Workout and sport performed on
a regular basis improve movement skills,
enhance capabilities, and increase the effi -
ciency of physical and intellectual activity.
Strength, resistance, practical ability are
phys ical skills and requirements for diffe -
rent professions and also in life.
In this context, the spare time should

be used to help, to the recovery from the
effort from the usual activities, and to the
balancing, compensation of the lack of
move ment in daily lives.
Operational adjustments in terms of cul -

tural conceptual interrelations between
„pro ject”, „quality” and „management” in
the field of sport are subject to different
approaches (Marinescu, 2008):
•• consolidating health and recreation with
a mass character (usage of physical cul -
ture means in the collective organization
of spare time, of healthy rest during the
period of vacation or during non-work -
ing days etc.);

Creating New Values Through Sport
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•• general training approach (general phys -
ical training as activities within sections,
groups and individually);

•• sports approach (specialized perform-
ance of sport in sections or individually);

•• professional-applicative approach (use
of physical culture means in the regime
of the working day and special forms of
professional-applicative physical train-
ing);

•• remedial and curative physical culture
ap proach (in the system of medical mea -
sures for health remediation or of lost
or reduced functions as a result of ill-
nesses or traumas).

Physical education acquired the charac-
ter of voluntary usage. But this does not
mean that physical culture activity be came
an issue of personal excellence and lost its
socially regulated forms. It is organized

within voluntary sports associations and in
other forms, including state associations
(physical culture in the system of scientific
organization of the work, military ap pli ca -
tive physical training etc.).

Conclusions
The actual guidance and the forms of

usage of the physical culture depend to a
great extent on the nature of their produc -
tive activities, their individual tendencies,
on peculiarities of age and sex, on previ-
ous training level and health condition,
and to a certain extent, also on the exist-
ing technical and material basis.
Together with the set of issues ad dres sed

by the mass physical culture movement,
there is a variety of directions, means,
meth ods and forms of organization of the
activity in the field of physical education.
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Using the physical culture means, there
can be generated the conditions for re mak -
ing the work ability and for consolidating
health, ensuring an appropriate physical
and hygienic life regime, necessary for the
proper functioning of the body.
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