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Obiective si scop: Revista stiintifica ,Ingineria Mediului si Antreprenoriatul Dezvoltarii Durabile” este o
publicatie interdisciplinara care urmareste o analiza stiintifica in scopul realizarii unor dezbateri asupra
ingineriei mediului si antreprenoriatul dezvoltarii durabile pe plan local, national sau mondial. La nivel
concret sub auspiciile antreprenoriatului si dezvoltarii durabile revista va include contribuiii stiintifice din
domeniile ingineriei mediului, managementul intreprinderii si antreprenoriatului, prezentand tendintele si
provocarile secolului XXI in problematica dezvoltarii durabile si protectiei mediului. Contributiile vor avea
scopul de a oferi cititorilor materiale originale si de Tnalta calitate.

Cititori: Revista stiinifica este elaborata pentru a oferi o sursa de referinte stiinfifice la indemana oricarei
persoane care are activitatea de cercetare in domeniul problemelor globale cu privire la protectia mediului,
antreprenoriat sau dezvoltarea durabilda. Revista ofera cadrelor didactice universitare, cercetatorilor,
managerilor, profesionistilor, antreprenorilor, reprezentantilor ai societafii civile si personalitatilor din
politica, un instrument de lucru pentru a dezvolta astfel o afacere durabila protejand mediul inconjurator.

Continut: Revista stiinifica publica lucrari originale, recenzii, lucrari conceptuale, note, comentarii si noutaj.

Domenii de interes: Tema principala si obiectivele revistei stiintifice sunt ingineria mediului,
antreprenoriatul si dezvoltarea durabila, Tnsa nu exista nici o limitare la articolele care vor fi luate n
considerare de catre comitetul stiintific al revistei.
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Entrepreneurial academic education,
globalization and the specificity
of the cultural areas

The skills for developing entrepreneurial
actions in ever more globalized areas require a
complex training which accentuates the knowledge
of the effects of globalized actions and of the
influences of cultural diversities, in order to
increase the capability of sustainable development
within the ever more regulated framework of
market economy. From this standpoint, the
European continent is confronted with a large
cultural diversity, an important range of
technological developments and a conduct of
attiduted on a large spectrum.

With a superficial expression, this state
could be defined as the result of the existing
economical and social heritage, without being
analyzed the religious influences, cultural
awareness and values given in different places to
good and evil, through which present life is
perceived and lived and also the future with its
many specific unknown elements.

There are major differences being
percieved between the nations of the European
continent and within a nation there are differences
between certain regions which are hard to explain.
These situations are a reality of the world that we
live in and different tendencies appear in order to
explain their historical development or the
substantiation of the necessary actions to recover
them for the near future or for that prefigured in the
strategic development vision of the world,
considering many different conditions and possible
developments. The explanations given to the
economical pay more and more attention to the
cultural and behavioural influences.

On the European plane certain spaces of
cultural identity and economical quantitative and
qualitative positioning have consolidated. Thus
we are dealing with the specific areas of Western

Educatia universitara antreprenoriala,
globalizarea si specificul
spatiilor culturale

Deprinderile pentru dezvoltarea actiunilor
antreprenoriale in spatiile din ce in ce mai
mondializate necesitda o formare complexa care
pune accent pe cunoasterea efectelor actiunilor
globale si a influentelor diversitétilor culturale, in
vederea cresterii  capabilitdti  desfasurdrilor
dezvoltarii durabile in cadrul tot mai reglementat al
economiei de piatd. Din acest punct de vedere,
spatiul continentului european se confruntd cu o
mare diversitate culturald, o plajd importantd a
dezvoltérilor tehnologice si o desfasurare a
mentalitatilor pe un spectru foarte larg.

Intr-o exprimare superficiald, aceasta stare
ar putea fi definitd ca rezultant al mostenirilor
existente la nivel economic si social, fard a fi
analizate influentele religioase, culturale si ale
constientizarii valorilor date in diverse locuri binelui
si rdului, prin care este perceputd si traitd viata
prezentad si cea cu multele necunoscute specifice
viitorului.

Sunt percepute diferente majore la nivelul
natiunilor continentului european, iar in cadrul unei
natiuni diferente greu explicabile intre diversele
reqiuni. Aceste stari fiind o realitate a lumii in care
traim, apar tendinte diferite Th explicarea diferentelor
in desfasurarea lor istoricd sau in fundamentarea
actiunilor necesare pentru recuperarea acestora
pentru viitorul aflat in apropierea noastra sau cel
prefigurat la nivelul viziunilor strategice de
dezvoltare a lumii, ludnd n considerare diversele
conditi  si  posibilele  desfasurdri. Explicatiile
diferentelor de naturad economica incep sé fie atente,
din ce in ce mai mult, influentelor de natura culturala
si comportamentala.

La nivel european s-au consolidat anumite
spatii de identitate culturald si de pozitionare
cantitativa si calitativa in cadrul stérilor economice.
Astfel, avem de a face cu specific spatiul
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Europe, Central Europe and that of Eastern
Europe, and at the level of the European Union
there is a distinct Northern area, the Southern area
of Mediteranean influences as well as the Eastern
area which corresponds to the newly arrived.

Throughout history and maybe today, at
the level of the globalized world, the necessity of
working together within these spaces was shaped
and reinforced. Against this background there is a
desire present in the European and global space,
that of ensuring the modernization and closing of
the gap, together with retainig the value given by
the cultural differentiation.

Romania is in such a situation: it wishes
to achieve the development, to recover the
differences accumulated over time and, at the
same time, to promote its values of cultural and
behavioural identity. These desires, considering
their importance, | think should represent the
fundamental goal of our educational strategic
programs, conducted from elementary school to
postgraduate studies.

By appreciating the fact that the recovery
of differences is possible through the
development of the spirit and the entrepreneurial
culture, | consider that all these must become
major objectives of the educational training in the
university system.

Starting from the real state of Romania,
as compared to the average state of the
European Union, in which we represent, on
overall indicators, only 25% of the European
performace, | insist on the fact that countries from
the same category as us have only one
comprehensive version: ,opening the gates to
development and its fundamental instrument of
materialization, that of sustainable development
entrepreneurship.”

It is true that we must have the
intelligence of knowing how wide to open these
gates, to whom we should open them to, who to
open them with, for how long to keep them open,
when to close them to the allies, when to open
them to the enemies and in which context and
many others.

This seems valid in our times, when ,the
global capital is the only valid economcal theory
for the future”, a truth expressed by Margaret
Thatcher, former prime minister of Great Britain,
in a dramatic context of internal and external
resetting of the country she was leading.

Having this motivation, | consider that in
order to maintain vyourself in the global
competition it is necessary to get more involved in
the innovative economy and less in the imitative

Europei occidentale, spatiul Europei centrale gsi
spatiul Europei raséaritene, iar la nivelul Uniunii
Europene apare distinctda zona nordica, zona
sudicd a influentelor mediteraniene si zona
rasériteand care corespunde noilor veniti.

De-a lungul istoriei gi poate, astazi, la
nivelul lumii globalizate s-a conturat si consolidat
necesitatea conlucrarii in cadrul acestor spatii. Pe
acest fond, apare o dorintd mult prezentd in
cadrul starilor de dezvoltare, spatiului european si
in cel global, aceea de a asigura modernizarea Si
micsorarea diferentelor odata cu pastrarea valorii
date de diferentierea culturala.

Roménia se géaseste intr-o asemenea
situatie: doreste s& realizeze dezvoltarea, séa
recupereze decalajele acumulate de-a Ilungul
timpului si, in acelasi timp, s&-si promoveze
valorile de identitate culturald si comportamentala.
Aceste dorinte, avénd in vedere importanta lor,
consider ca ar trebui sa constitue scopul
fundamental al programelor noastre strategice
educationale, desfasurate de la nivelul scolilor
primare pana la cele postuniversitare.

Apreciind faptul ca recuperarea
diferentelor este posibild prin dezvoltarea
spiritului si culturii antreprenoriale, consider cé&
acestea trebuie sa devina obiectivele majore ale
formarii educationale ale sistemului universitar.

Pornind de la starea de fapt reala a
Romaniei, in comparatie cu starea medie a
Uniunii Europene, in care reprezentam, la nivelul
generic al indicatorilor, doar 25% din performanta
europeand, insist asupra faptului ca tarile din
categoria din care facem parte au o singura
varianta cuprinzatoare: ,deschiderea potrtilor cétre
dezvoltare si cétre instrumentul fundamental in
materializarea acesteia, acela al antreprenoriatului
dezvoltérii durabile.”

Este adevérat cé& trebuie s& avem
inteligenta de a sti cét s& deschidem potrtile, la
cine sa le deschidem, cu cine sa le deschidem,
cét timp séa le tinem deschise, cand le inchidem
aliatilor, cand le deschidem si in ce context
dusmanilor si poate multe altele.

Acest lucru mi se pare valabil pentru zilele
noastre in care ,capitalul global reprezintd unica
teorie economica viabila pentru viitor”, adevar
exprimat de Margaret Thatcher, fost prim-ministru
al Marii Britanii, intr-un context dramatic de
reasezare internd si externd a farii pe care o
conducea.

Cu aceasta motivatie, consider ca pentru
a te mentine in competitia globald este necesara
implicarea in economia inovativa si mai putin la
nivelul celei imitative. Apreciez, pornind de la
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one. | appreciate, starting from this observation,
that it is necessary for the universities to be a part
of the transformation, which shoul actively
position an important part of society in the
process of entrepreneurial becoming.

Within this, the first step should be
dedicated to overcoming some psychological
barriers where ,nobody shouyld be the victiom of
their own biography”, according to the opinions of
the clinical psychologist George Kelly.

This advice suits us, considering the
energy we employ for looking in the rear-view
mirror, thus forgeting that our main concern
should be looking forward. Looking back is also
important, but it appears when we wish that the
changes in direction be calibrated with the events
of the past. Looking back shoul be tiny as
compared to the domination of the main activity,
that of prefiguring and acting in the name of the
future.

Different types of inheritance, defined in
an increasingly sophisticated manner, should not
determine one’s future, they must be quantified
within an interior process, which should be
capable of formulating the strenghts and
weaknesses of your endeavours in order to find
the right way in your becoming process.

In this frame, that of ,inheritances”, the
concepts that we have are strongly quantified and
they become the most important support for the
understanding that we have of the world that we
live and are going to live in.

Two fundamental questions come into
mind. The first one refers to the importance of
reinforcing our own concepts and the second one
to the search for the best answer regarding the
manner in which openness and flexibility
represent an advantage when structuring the way
to be followed. Thus, the first question: ,To what
extent is the reinforcement of personal concepts
helping me formulate the best way to follow,
concerning university construction?” determines,
starting from reality, the recognition of the fact
that the evaluation of reality and quantifying the
needs of various actors involved, represents an
essential process in the objectivity of the
constructs that we make.

At the same time, the recognition of the
importance of flexibilty determines me to adopt
the ,open doors” development version, in which
the foundation of the ,by ourselves” actions can
emerge.

Both options need ,innovative and creative
thinking”. Starting from this reality and necessity, |
consider that the universities, within the educational

aceasta constatare, c& este necesar ca
universitatile sé fie parte a unei transformari, care
ar trebui sa le pozitioneze activ in procesul de
devenire antreprenoriald a unei importante pérti a
societéatii.

In cadrul acestuia, prima etapéd ar trebui
consacratd depasirii unor bariere de naturd
psihologica, in cadrul carora ,nimeni sa nu fie
victima propriei biografii”’, conform aprecierilor
psihologului clinician George Kelly.

Acest sfat ni se potriveste, avédnd in
vedere energia cu care avem privirile ancorate n
oglinda retrovizoare, uitdnd ca principala
preocupare este cea legata de privitul inainte, iar
starea de a privi inapoi, fiind si ea importanta,
apare atunci cand schimbdrile de directie se
doresc a fi calibrate cu intdmplarile trecutului.
Privirea inapoi ar trebui sa fie minusculd in
comparatie cu dominatia activitdtii principale,
aceea a prefigurdrii si actiondrii in numele
viitorului.

Mostenirile de tot felul, definite tot mai
sofisticat, nu trebuie sa-ti stabileascé viitorul, ele
trebuie cuantificate Tn cadrul unui proces interior
care ar trebui s& fie capabil sa-ti formuleze
punctele tari si punctele slabe ale demersurilor pe
care le faci in gasirea drumului cel mai bun in
devenirea ta.

in acest cadru, cel al ,mostenirilor’, se
cuantificd puternic conceptiile pe care le avem,
ele devenind suportul cel mai important al
intelegerii pe care o avem asupra lumii in care
tréim si in care vom tréi.

Apar douéd intrebari fundamentale. Prima,
referitoare la importanta rigidizarii conceptiilor
proprii, a doua de cautare a raspunsului cel mai
bun referitor la maniera in care deschiderea si
flexibilitatea pot constitui un avantaj in structurarea
drumului de urmat. Astfel, prima intrebare: Jin ce
masuré rigidizarea in propriile conceptii mé ajuta
sa formulez calea cea mai buna pe care o avem
de urmat la nivelul constructiilor universitare?, ma
determind, pornind de la realitati, s& recunoagtem
ca evaluarea realitdtii si cuantificarea nevoilor
diversilor actori implicati reprezintd un proces
esential in obiectivitatea constructiilor pe care le
facem.

In acelasi timp, recunoasterea importantei
flexibilitatii ma determind sa adopt varianta de
dezvoltare specifica ,portilor deschise’, in care se
poate naste fundamentul actiunilor denumite
generic ,prin noi ingine”.

Ambele variante au nevoie de ,gandire
novativa si creatoare”. Pornind de la aceasta
realitate si necesitate, consider ca universitétile,
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and formative processes, should develop this
situation at the level of study programs.

Besides the specific engineering
professional  training, starting from the
fundamental activities conducted, | consider that
this must be covering for execution, design and
commercial activities in an increasingly globalized
space.

Consequently it is necessary that within the
study plan should introduce disciplines which are
capable of training the student in essential
domains, such as the economical, judicial,
commercial, that of generating and constructing
innovative ideas, communication, teamwork and
many others. | don’t know which their weighing
should be, it can be discussed, | can relate for
example that at the Technical University of
Munchen it is 30%.

Guided by global realities and the
specificities of the Romanian ones, together with
colleagues from the ,Center for Promoting
Entrepreneurship in Sustainable Development
Domain”, project financed within the POS DRU
program, | have initiated many actions which
target a complex process of transforming the
master’s studies and those of postgraduate
studies.

Instead of goodbye, | urge you to reflect
upon these thoughts and also upon those which,
in a synthetic manner, were expressed by Ken
Kessey™: ,We can count how many seeds are in
the apple, but not how many apples are in the
seed.” The positive opening towards the
unknown future is obvious.

* Ken Kessey is the author of the novel ,One Flew
Over the Cuckoo’s Nest”. The quote is present in
Douglas Miller’s book ,Be brilliant”, published in 2010
by Rentrop & Straton.

Professor eng. Vasile Filip SOPORAN, Ph.D.,

Manager of Center for Promoting
Entrepeneurship in Sustainable Development

in cadrul proceselor educationale si formative,
frebuie sa dezvolte aceasta stare la nivelul
programelor de studii.

Pe lénga formarea profesionald specifica
domeniului ingineresc, pornind de la
fundamentele activitatilor desfasurate, consider
cd aceasta trebuie sa fie acoperitoare pentru
executie, conceptie si realizarea activitatilor
comerciale intr-un spatiu tot mai globalizat.

Prin urmare, este necesar ca in cadrul
planului de studii s& se introducd discipline
capabile sa formeze absolventul in domenii
esentiale, precum cel economic, juridic, comercial,
generdrii gi construirii ideilor novative, comunicarii,
muncii in echipe si multe altele. Nu stiu care ar
trebui sa fie ponderea acestora, ea poate fi
discutata, pot sa relatez faptul ca la nivelul
Universitétii Tehnice din Miinchen ea este de 30%.

Avénd drept baza realitétile lumii globale si
specificul celor roménesti, impreuna cu colegii din
cadrul Lcentrului pentru Promovarea
Antreprenoriatului  din  Domeniul  Dezvoltéarii
Durabile”, proiect finantat in cadrul programului
POS DRU, am initiat mai multe actiuni care
vizeaza un proces complex de transformare a
studiilor masterale si a celor de formare
postuniversitara.

In loc de incheiere, va indem s& reflectati
la prezentele génduri si la cele exprimate,
sintetic, de Ken Kessey*: ,Poti s& numeri céate
seminte sunt intr-un mér. Dar nu céte mere sunt
intr-o sdméntd.” Deschiderea pozitivd spre
necunoscutul viitor este evidenta.

* Ken Kessey este autorul romanului ,Zbor deasupra
unui cuib de cuci”, citatul este prezent in lucrarea lui
Douglas Miller ,Fii genial”, aparuta in 2010 in editura
Rentrop & Straton.

Prof.univ.dr.ing. Vasile Filip SOPORAN,

Manager al Centrului pentru Promovarea
Antreprenoriatului in Domeniul Dezvoltarii Durabile
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% Centrul pentru Promovarea Antreprenoriatului  {J[J

in Domeniul Dezvoltarii Durabile UNIVERSITATEA
POSDRU/92/3.1/S/50933 B e

va invita la conferinta

,Antreprenoriat, Mediv de Afaceri
si Dezvoltare Durabila”

ce va avea loc in zilele de 4 si 5 iulie 2013
incepand cu ora 9:00

Sala M14, CORP M
Universitatea Tehnica
(B-dul Muncii 103-105)

Privind spre antreprenoriat, privim spre viitor !

Irreotent e In cameni! A 1
pretoct e % Centrul pentru prom Antreprenoriatului
o Sectorisl 2013 Za in Domeniul Dezvoltiril Durabila
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e e = POSDRU/92/3.1/5/50933

lpentru mai multe detalii cauta la: '

http:/cpaddd.utcluj.ro/evenimente conferinta.amdd@cpaddd.utcluj.ro
i -f e, 40

contact:
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invites you to the conference
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and Sustainbale Development”

which will take place on 2013, July 4th and 5th
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Technical University of Cluj-Napoca
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A COMPARATIVE LIFE CYCLE ASSESSMENT OF EXTERIOR WALLS
CONSTRUCTED USING NATURAL INSULATION MATERIALS

O EVALUARE COMPARATIVA A CICLULUI DE VIATA AL PERETILOR EXTERIORI
CONSTRUITI UTILIZAND MATERIALE IZOLATOARE NATURALE

Jean-Luc MENET*®, lon-Cosmin GRUESCU?*?

! ENSIAME — Université de Valenciennes et du Hainaut Cambrésis
Le Mont-Houy — 59313 Valenciennes Cedex 9, France
Z Université Lille 1 — Sciences et Technologies, IUT "A", Département GMP,
Rue de la Recherche, BP 90179, 59653, Villeneuve d'Ascq Cedex, France
% Université Lille Nord de France

Abstract: The present paper deals with a comparative Life
Cycle Assessment study of two wall assemblies using natural
insulating material: linen panels and straw. The Bilan Produit
® software, associated to the eco-invent database is used to
quantify the environmental impacts of the analyzed walls.
Obviously, some steps of the wall lifecycle have a small
environmental footprint: the consumer use step provides little
impacts, while the end of life step (post-consumer) allows a
saving (diminution?) of impacts because of the ‘reusing” of
(possibility to reuse) a part of the natural materials. On the
other side, the raw material procurement and manufacturing
steps are at the origin of the greatest impacts. The linen panel
is a rather complex manufactured product, so that the order of
height of the impacts is greatly superior to the one of the
straw wall. To minimize the impacts (environmental footprint)
of this step, local producers should be preferred. Both
assemblies are finally compared to a conventional wall
realized by using glass wool. According to the obtained
results Straw is shown to be better for the environment than
the linseed whatever the considered indicator. Besides, the
wall with linen panels is finally more impacting for the
environment than a conventional wall, so that the only
alternative to the conventional insulation for the environmental
point of view seems to be the straw.

Keywords: life cycle assessment, energy, insulating materials,
glass wool, linen, straw.

1. Introduction

Population on earth is nowadays around 7 billion
inhabitants, and will probably reach 10 billions
people in 2050 [1]. Consequently, building market
is an industrial sector in permanent development
all around the world.

Rezumat: Aceasta lucrare trateaza studiul comparativ al
evaludrii ciclului de viatd a doud ansambluri de pereti care
folosesc material izolator natural: panouri de pédnza si paie.
Aplicatia software Bilan Produit ®, asociatd cu baza de date
eco-invent se foloseste pentru a cuantifica impactul asupra
mediului al peretilor analizati. Evident, anumitl pasi din ciclul de
viatd al peretelui au o amprentd de mediu mica: pagii de
utilizare ai consumatorului oferd un impact mic, in timp ce
sfargitul ciclului de viatd (post-consumator) permite diminuarea
impactului datorita posibilitatii de reutilizare a unei parti din
materialele naturale. Pe de altad parte, metodele de obtinere si
producere ale materiilor prime se afla la originea celui mai mare
impact. Panoul textil este un produs cu un proces de fabricatie
destul de complex, deci ordinul de marime al impactului este
mult mai mare decat cel al peretelui de paie. Pentru a minimiza
impactul (amprenta de mediu) acestui pas vor trebui sa fie
preferati producatorii locali. Ambele ansambluri sunt comparate
in final cu un perete conventional realizat din fibra de sticla.
Potrivit rezultatelor obfinute, paiele sunt mai bune pentru mediu
decat seminfele de in, oricare este indicatorul luat n
considerare. Pe langa aceasta, peretele cu panouri textile are
in final un impact mai mare asupra mediului decat un perete
conventional, astfel incat singura alternativd la izolatia
conventionald, din punct de vedere al mediului par a fi paiele.

Cuvinte cheie: ciclu de viatd, evaluare, energie, materiale
izolatoare, fibra de sticla, textil, paie.

1. Introducere

Populatia planetei este acum in jur de 7 miliarde
de locuitori si va atinge probabil cifra de 10
miliarde Tn 2050 [1]. Tn consecinta, piata
constructiilor reprezinta un sector aflat in
permanenta dezvoltare in toata lumea.

*Corresponding author / Autor de corespondenta:
Phone: (33) 0327511426; Fax: (33) 032751200
e-mail: jean-luc.menet@univ-valenciennes.fr
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However the companies of this sector must
overcome major difficulties, due to the important
energy consumptions and to the big quantities of
raw materials which are employed to ensure a
good hygro-thermal performance, correct acoustic
properties, or other comfort facilites and
economical performances. The passive buildings
(i.e. buildings requiring not much energy than the
one it produces) seem to be an appropiate solution
permitting a decrease or at least a stabilization of
climate change indicators.

It is obvious that one of the main
requirements is that buildings must be correctly
insulated since in numerous countries, the thermal
regulation guides the consumers in insulating
houses and buildings.

Unfortunately, the requirements and the
legislation relative to the building's envelope
performance vary from a country to the other;
besides they are often very restrictive. The
construction systems must therefore be adapted to
each specific decision or to the design context. For
example, in France, a recent thermal regulation
impose for the new buildings to have a given
sufficient insulating performance depending on the
region [2].

On the other hand, if a correct insulating
should save energy for heating and air
conditioning, the real question is to evaluate its
contribution to the total energy consumption. This
question can only be answered if a “life cycle
thinking” is adopted in the design. In fact, if a
conventional insulating material is used (e.g. glass
wool or rockwool), it is obvious to analyze if the
energy consumption related to the production
and/or the transportation of this material has not a
greater impact than the one which could be saved
by using this material. This question has been
studied by different authors, and fortunately the
use of such material seems to be beneficial for the
environment, but only by considering strictly the
energy consumption [3, 4].

The previous remark and point of view are
not sufficient as arguments for the choice of the
materials, since the global environment must be
considered. It is inadequate and dangerous to
consider only one indicator, namely the energy
consumption, to evaluate the environmental impact
of an insulating wall, for at least three reasons:

— The insulating material is never used alone and
it is necessary to evaluate the contribution of all
the elements used for the ‘insulating installation’;
— The energy consumption is not necessary a
bad thing for the environment, particularly
regarding the fossil resources. For example, if the

Totusi companiile din acest sector trebuie sa
depaseasca dificultati majore, datorita marilor
cantitati de energie si de materie prima consumate
pentru a asigura o buna performanta higro-termica,
proprietati acustice corecte sau alte facilitati de
confort si performante economice.

Cladirile pasive (de ex. cladiri care nu
necesitd mai multd energie decét produc) par a fi
solutia potrivita care sa permita descresterea sau
cel putin stabilizarea indicatorilor de schimbare a
climei.

Este evident ca una din principalele cerinte
este ca cladirile sa fie corect izolate din moment
ce, In numeroase tari, reglementarile termice Ti
ghideaza pe consumatori n izolarea caselor si a
cladirilor.

Din pacate cerintele si legislatia referitoare
la performanta anveloparii unei cladiri difera de la
o tara la alta, in plus ele sunt adesea foarte
restrictive. De aceea sistemele de constructji
trebuie adaptate la fiecare decizie specifica sau la
contextul de design. De exemplu, in Franta, o
reglementare termica recentd impune ca noile
cladiri sa aiba o anumita performanta de izolare
suficienta, n functie de regiune [2].

Pe de alta parte, daca o izolare corecta ar
trebui sa economiseasca energia necesara incalzirii
si a folosirii aerului conditionat, intrebarea reala este
cum sa evaluezi contributia acesteia la totalul
consumului energetic. Putem raspunde la aceasta
intrebare doar daca se adopta de la nivelul
designului o gandire ,a ciclului de viata”. De fapt,
daca se foloseste un material izolator conventional
(de ex. fibra de sticla sau vata minerala bazaltica,
este evident sa analizam daca consumul de energie
raportat la productie si/sau la transportul acestui
material nu are un impact mai mare decét acela ce
ar putea fi economisit prin utilizarea acestui
material. Problema a fost studiata de diversi autori
si din fericire folosirea acestor materiale pare a fi
benefica pentru mediu, insa doar daca luam in
considerare strict consumul de energie [3, 4].

Observatiile si opinile de mai sus nu sunt
suficiente ca argumente Tn alegerea materialelor, din
moment ce trebuie luat Th considerare mediul global.
Este inadecvat si periculos sa luam in considerare
doar un singur indicator si anume consumul de
energie, pentru a evalua impactul de mediu asupra
unui zid izolat, din cel putin trei motive:

— Materialul izolator nu este niciodata folosit de unul
singur si este necesar sa evaluam contributia tuturor
elementelor folosite pentru ,instalafia de izolare”;

— Consumul de energie nu este neaparat un lucru
rau pentru mediu, Tn special in ceea ce priveste
resursele fosile. De exemplu, daca energia este
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energy is produced by renewable resources, and
even if it is always better to consume less energy
from a local point of view, the global contribution is
not affected by this type of energy consumption.
Then the real indicator to be used should be the
“Non-Renewable Energy Consumption” (the NREC
indicator);

— Supplementary indidators must be used if the
environmental impacts are to be evaluated.
Reducing the Non-Renewable Energy
Consumption (NREC) could in fact increase other
impacts, and/or other global pollutions.

In fact, considering for example the
insulating of a house, the global environmental
impacts can only be adequate if a specific tool
associated to a specific methodology, is used.
Applied to a given product (reaching the wanted
insulating performances for example), this
methodology must have three essential properties:
— It must deal with a life cycle thinking, i.e. it must
consider the differents steps of the life cycle of the
product;

— It must consider all the elements of the product;
— It must evaluate few environmental criteria.

Such a methodology does exist, it is
currently known under the denomination of Life
Cycle Assessment (LCA).

The present paper deals with a comparative
LCA study on different insulating exterior walls.
The idea is to evaluate the interest and the
environmental footprint of the use of natural
insulating materials for buildings. In a first part, the
LCA methodology is presented. It is then applied to
evaluate the impact of different insulating walls,
following exactly the different steps of the
methodology. The obtained results are finally
discussed.

2. LCA of the wall assemblies

2.1. Motivation of the study

As seen above, conventional insulating materials
have been studied separately using the LCA
methodology [3, 4], i.e. independently of the
existence of the wall. This can be useful if a builder
desires to choose environmentally friendly
materials for a given wall; besides, it can be
pertinent and sufficient if only the insulating
material is to be changed, which is generally the
case for conventional walls.

On the other side, different authors have
studied the environmental impacts of wall
assemblies [5, 6, 7]. The aim was generally the
evaluation of several impacts, for example the
global climate change indicator.

produsa prin resurse regenerabile si chiar daca
este ntotdeauna mai bine s& consumam mai
putind energie din punct de vedere local,
contributia globala nu este afectata prin acest tip
de consum al energiei. Atunci indicatorul real care
trebuie folosit ar trebui sa fie indicatorul
»Consumului Energiei Non-Regenerabile” (NREC);
— Indicatorii supilmentari trebuie folositi atunci
cand se evalueaza impactul asupra mediului. Prin
reducerea »consumului Energiei Non-
Regenerabile” (NREC) se pot mari alfi factori de
impact si/sau alte poluari globale.

De fapt, daca luam ca exemplu izolarea unei
case, impactul global de mediu poate fi adecvat doar
daca se foloseste o anumita unealtd asociata cu o
anumita metodologie. Aplicata la un anumit produs
(de exemplu pentru atingerea performantelor de
izolare dorite), aceasta metodologie trebuie sa aiba
trei proprietai esentiale:

— Trebuie sa aiba un mod de gandire adaptat la
ciclul de viata, de ex. trebuie sa ia In considerare
pasii diferiti ai ciclului de viata al unui produs;

— Trebuie sa ia in considerare toate elementele
unui produs;

— Trebuie sa evalueze céateva criterii de mediu.

O astfel de metodologie exista si este
cunoscuta sub denumirea de Evaluarea Ciclului de
Viata / Life Cycle Assessment (LCA).

Aceasta lucrare se ocupa de studiul
comparativ LCA aplicat peretilor exteriori cu izolatji
diferite. Ideea este aceea de a evalua interesul si
amprenta de mediu la utlizarea materialelor
natural izolatoare pentru cladiri. In prima parte este
prezentata metodologia LCA. Apoi se aplica pentru
a evalua impactul diferitilor pereti izolatori, urmand
exact pasii diferiti ai metodologiei. Rezultatele
obtinute sunt discutate n final.

2. LCA al ansamblurilor de pereti

2.1. Motivarea studiului

Dupa cum se vede mai sus, materialele izolatoare
conventionale au fost studiate separat, folosind
metodologia LCA [3, 4], de exemplu independent
fata de existenta zidului. Acesta poate fi util daca
un constructor doreste sa aleaga materiale
ecologice pentru un anumit zid, in plus poate fi
relevant si suficient daca doar materialul izolator
trebuie schimbat, ceea ce reprezinta cazul general
al peretilor conventionali.

Pe de alta parte, diferifi autori au studiat
impactul asupra mediului al ansamblurilor de peref;
[5, 6, 7]. Scopul era Tn mod general evaluarea unor
tipuri de impact, de exemplu indicatorul de
modificare al climatului global.
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To the authors knowledge, very few studies
have been conducted about wall assemblies
constructed by using natural materials, particularly
the straw. Besides, comparative studies are very
rare, while a pertinent choice should be made
using comparisons.

In the following section, the LCA tool is used
to quantify and to compare the environmental
impacts of three insulating walls, after a brief
description of their physical characteristics and
performances.

2.2. Wall assembly using straw bundles

The straw is a natural material which has always
been used in the field of buildings. Formerly
present in the form of cob for the wall, or thatch
for the covering of roofs, it can also be used as
straw bundles for the insulation of walls or roofs.
The straw is locally produced by farmers. The
characteristics of the bundles are defined in
Table 1.

Table 1.
Main physical data for the straw.

Din cate cunosc autorii, foarte pufine studii
au fost efectuate in legatura cu ansamblurile de
pereti construite din materiale naturale, in special
din paie. Pe langa asta, studiile comparative sunt
foarte rare, in timp ce o alegere relevanta ar trebui
facuta prin comparatji.

In urmétoarea sectiune instrumentul LCA
este folosit pentru a cuantifica si compara impactul
asupra mediului a trei peretfi izolatori, dupa o
descriere sumara a caracteristicilor  si
performantelor fizice.

2.2. Ansamblul de pereti folosind legaturile de
paie

Paiul este un material natural care a fost intotdeauna
folosit ih domeniul constructiilor. Prezent in trecut sub
forma de stiulete pentru perete, sau stuf pentru
acoperisuri, acesta poate fi de asemenea, utilizat ca
legaturi de paie pentru izolarea termica a peretilor
sau acoperigurilor. Paiele sunt produse pe plan local
de catre fermieri. Caracteristicile legaturilor de paie
sunt definite In Tabelul 1.

Straw properties Values Unit
Size 35x50x100 cm
Thickness 35 cm
Thermal conductivity A =0.065 W/im-K
Thermal resistance 5.4 mz2-K/W

There are numerous ways to use the straw
in housing. The chosen technique was proposed
by the GREB (Groupe de Recherches Ecologiques
de la Batture) born in Canada, where the climate
leaves no place to mediocre quality houses [8].
The wall assembly is composed of the following
elements (see figure 1):

— The wood (brackets and beams) used for the
load-bearing structure;

— The straw bundles;

— The nails or screws;

— The mortar.

More explainations about the size of the
structure and the mortar-making, leading to the
guantity of materials can be found in [9]:

— 30 straw bundles;

— 4 beams 5m long and 16 beams 3 m long;
— 40 brackets 35 cm long;

— about 1 m*® mortar;

— 240 nails or screws;

— 273 m string for the straw bundles.

Let us notice that only the exterior side of
the wall assembly is designed.

Exista numeroase metode de utilizare a
paielor n locuinte. Tehnica aleasa a fost propusa
de <catre GREB (Groupe de Recherches
Ecologiques de la Batture) nascut in Canada, unde
clima nu permite constructia caselor de calitate
mediocra [8]. Ansamblul de ziduri este compus din
urmatoarele elemente (vezi figura 1):

Lemnul (suporti si grinzi) utlizate pentru
structura de rezistenta;

— Legaturile de paie;

Cuiele sau suruburile;

— Mortarul.

Mai multe explicati in legatura cu
dimensiunea structurii si cu pregatirea mortarului,
pana la cantitatea de materiale, pot fi gasite in [9]:
— 30 legaturi de paie;

— 4 grinzi cu lungimea de 5 m si 16 barne cu
lungimea de 3 m;

40 suporf de 35 cm,

— aprox. 1 m® de mortar;

240 de cuie sau suruburi;

— 273 m de sfoara pentru legaturile de paie.

Trebuie observat ca este desenata
partea exterioara a ansamblului de pereti.

doar
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bracket
beam

Straw bundles

mortar

Figure 1. Scheme of the ‘straw wall assembly’ [9].

2.3. Wall assembly using linen panels

Linen is usually wused in clothes
manufacturing. The corresponding insulating
material is made from the linen fibers which
cannot be used in this industry because they are
not long enough to be spinned. Linen presents
numerous advantages within the framework of our
study. First of all, linen is essentially cultivated in
the regions of the North of France where the
considered wall assembly is supposed to be built.
Secondly, the linen culture does not require many
operations and amendment, which is harmful for
the environment.

In the present study, two natural insulating
materials are compared. Consequently, the linen
panel must have the same thermal resistance as
the straw bundles described in the section 2.1. A
simple calculation leads to a corresponding
thickness of 21 cm for the panel. This thickness
cannot be found on the market, so that a thickness
of 20 cm has been used, which can be estimated
as reasonable, with respect to the thermal
resistance. The characteristics of the linen panels
are presented in Table 2.

2.3. Ansamblu de ziduri folosind panouri textile
dein

Inul este folosit Tn general la producerea
hainelor. Materialul izolator corespunzator este
facut din fibre de in care nu pot fi utilizate Tn
industria textila pentru ca nu sunt destul de lungi
pentru a putea fi toarse. Inul prezintd numeroase
avantaje Tn domeniul de interes al studiului nostru.
In primul rand el este cultivat in principal n
regiunile din nordul Frantei, acolo unde se
considera ca ansamblul de pereti trebuie construit.
in al doilea rand cultura de in nu necesita multe
operatii si tratamente, lucru care ar fi daunator
pentru mediul Tncojurator.

In acest studiu, sunt comparate doud
materiale izolatoare naturale. Prin urmare, panoul
de in trebuie sa aiba aceeasi rezistenta termica
precum legaturile de paie descrise in sectiunea
2.1. Un calcul simplu ne conduce Tnspre o grosime
corespunzatoare a panoului de 21 cm. Aceasta
grosime nu poate fi gasita pe piata, astfel incat s-a
folosit o grosime de 20 cm, care poate fi estimata
ca fiind rezonabila in raport cu rezistenta termica.
Caracteristicile panourilor de in sunt prezentate in
Tabelul 2.

Table 2.
Main physical data for the linne panels.
Straw properties Values Unit
Size 135x60x20 cm
Thickness 20 cm
Thermal conductivity A=0.039 W/m-K
Thermal resistance ~5.4 m2-K/W

As specified previously, only the exterior
side of the wall assembly is designed. The wall
assembly is made of the following elements (see
figure 2):

— the wood and OSB lumber;
— the linen panels;
— the nails or the screws.

More details about the size of the structure

leading to the following quantity of materials can

Dupa cum am mentionat anterior, doar
partea exterioara a ansamblului de ziduri a fost
reprezentata. Ansamblul de ziduri este format din
urmatoarele elemente (vezi Figura 2):

— lemnul si cheresteaua OSB;
— panourile de in;
— cuiele sau suruburile.

Mai multe detali despre dimensiunea

structurii care necesitda urmatoarea cantitate de

17



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. 1, Nr. 4 (2012)

be found in [9]:

— 2 wood boards 5 m long;

— 8 wood boards 3 m long;

— 15 m® OSB lumber;

— 18 linen panels;

— About 200 nails and 150 staples.

wood board

materiale poate fi gasita in [9]:

— 2 placi de lemn cu lungimea de 5m;
— 8 placi de lemn cu lungimea de 3m;
— 15 m? de cherestea OSB;

— 18 panouri de in;

— aproximativ 200 cuie si 150 capse.

linen panels

OSB lumber

Figure 2. Scheme of the ‘linen wall assembly’ [9].

3. The Life Cycle Assessment Methodology

The Life Cycle Assessment (LCA) methodology is
supposed to lead to the quantification of the
environmental footprint for goods, services and
processes, called products in the following. One
of the attended objectives is to identify some main
points allowing to do design choices permitting
the diminution of the environmental impacts in
one or several lifecycle steps. This approach is
also called life cycle analysis, ecobalance or
cradle-to-grave-analysis.

As previously indicated, a Life Cycle
Assessment is the investigation and valuation of
the environmental impacts of a given product. It is
a variant of an input-output analysis, focusing on
physical rather than monetary flows. LCA is both
a multi-criteria and a multi-step study, and it has
the particularity of being “goal-dependant”. This
means that the goal and scope definition of the
study are not only important, but can be redefined
during the entire study if necessary. In the same
way, every phase of a LCA is linked with at least
two others.

A framework for LCA has been standardised
in the ISO 14040-44 series [10-11] by the
International Organisation for Standardisation
(ISO). As shown on figure 3, it consists in the
following phases:

e Goal and scope definition: it defines the goal
and intended use of the LCA, and scopes the
assessment concerning system boundaries,
function and flow, required data quality,
technology and assessment parameters.

3. Metodologia de evaluare a ciclului de viata

Metodologia de evaluare a ciclului de viata (LCA)
trebuie sa conduca la cuantificarea amprentei de
mediu pentru bunuri, servicii si procese, care in
continuare vor fi denumite produse. Unul din
obiectivele asteptate este acela de a identifica
anumite puncte principale care sa permita niste
optiuni de design pentru diminuarea impactului de
mediu in una sau mai multe etape ale ciclului de
viata. Aceasta abordare se mai numeste analiza
ciclului de viata, eco-balanta sau analiza din leagan —
pana la moarte.

Dupa cum am indicat anterior, Evaluarea
Ciclului de Viata (LCA) reprezinta investigarea si
evaluarea impactului asupra mediului pe care un
produs il are. Este o varianta a analizei input-
output (intrare-iesire), concentrandu-se mai mult
pe fluxurile fizice, decat pe cele monetare. LCA
este atat un studiu multi-criterii, cat si multi-etape
si are particularitatea de a fi ,dependent de scop”.
Aceasta inseamna ca definirea obiectivelor si a
scopurilor de catre studiu nu sunt doar importante,
dar pot fi redefinite pe parcursul intregului studiu,
daca este necesar. Similar, fiecare etapa a LCA
este legata de minimum alte doua.

Un cadru pentru LCA a fost standardizat Tn
seriile 1ISO 14040-44 [10-11] de catre Organizatia
pentru Standardizare Internationala (ISO). Dupa cum
se arata in Figura 3, al consta in urmatoarele faze:

e Definirea obiectivelor si a scopurilor:
defineste obiectivul si intentia de utilizare a LCA
si scopurile evaluarii referitoare la limitele
sistemului, functiuni si flux, cerintele de calitate
ale datelor, tehnologie si parametrii de evaluare.
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e Life Cycle Inventory (LCI): this is an activity
for collecting data on inputs (resources, such as
the energy or the raw materials consumptions,
and intermediate products) and outputs
(emissions, wastes) for all the processes in the
considered product system.

Life Cycle Impacty Assessment (LCIA): it is
the phase of the LCA where inventory data on
inputs and outputs are translated into indicators
about the product system’s potential impacts on
the environment, on human health, and on the
availability of natural resources.

Interpretation: this crucial step is the phase
where the results of the LCI and the LCIA are
interpreted according to the goal of the study
and where sensitivity and uncertainty analysis
can also be performed to qualify the results and
the conclusions.
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e Inventarul ciclului de viata (LCI): aceasta

este o activitate de colectare de date despre
intrari (resurse, precum energia sau consumul
de materie prima si produse intermediare) si
iesiri (emisii, deseuri) pentru toate procesele din
sistemul de productie luat Tn considerare.

Evaluarea impactului ciclului de viata (LCIA):
este faza LCA in care datele de inventar despre
intrari si iesiri sunt traduse n indicatori despre
impactul potential al sistemelor de productie
asupra mediului, a sanatdti umane si a
disponibilitatii resurselor naturale.

Interpretarea: acest pas crucial este faza n
care rezultatele LCI si LCIA sunt interpretate
potrivit obiectivului studiului si unde analiza
sensibilitdti si a nesigurantei poate fi de
asemenea efectuata pentru a califica rezultatele
si concluziile.

O )

INTERPRETATION

—

Figure 3. The different phases of a LCA study.

Some of these phases are divided in several
steps, particularly the first phase of the
methodology (goal and scope definition) which
must be made very precisely. In the following, the
study will follow the four phases described above.

4. LCA methodology applied to insulating walls

4.1. Goal and scope definition

In the following the customers are defined,
the main objective is precised, the function and the
functional unit are clarified, the keys parameters are
highlighted, and the system boundaries are fixed.

Our study is intended for every person
(private person or builder) expecting to insolate a
building or a house using natural materials, i.e.
straw or linen.

Insulation made from straw bundles or linen
panels are supposed to be ecological. The main
objective of the present study is to quantify the
environmental impacts of these two natural
materials on a given wall. We can then define the

Unele dintre aceste faze sunt divizate n
anumiti pasi, in principal prima faza a metodologiei
(definirea obiectivelor si a scopurilor), care trebuie
facute foarte precis. In cele ce urmeazi studiul va
urmari cele patru faze descrise mai sus.

4. Metodologia LCA aplicata peretilor izolatori

4.1. Definirea obiectivelor gi a scopurilor

In continuare sunt definiti clientii, este
precizat obiectivul principal, sunt clarificate
functiunea si unitatea functionala, sunt evidentiafi
parametrii cheie si sunt fixate granitele sistemului.

Studiul nostru este destinat oricarei
persoane (private sau constructor) care doreste sa
izoleze o cladire sau o casa folosind materiale
naturale, de ex. paie sau in.

Izolafiile facute din legaturi de paie sau din
panouri de in se presupune a fi ecologice. Principalul
obiectiv al prezentului studiu este de a cuantifica
impactul de mediu al acestor doua materiale naturale
pe un perete dat. Putem apoi defini obiectivul
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goal of the study, which is to compare these two
insolations materials (straw and linen) used on a
given wall with a wood structure, of 15 m? area (3
meters high and 5 meters long).

According to the LCA methodology [10, 11],
the function of the products must be correctly and
precisely defined. Concerning insulation, a house
said to be passive or a new building following the
actual regulation [2] must reach a thermal transfer
coefficient U of 0.15 W/m?.K. Consequently, the
thermal resistance 1/U must be approximately
equal to 6.5 m?-K/W. Let us notice that this value
of the thermal resistance has been taken into
account for the wall assemblies described in the
section 2.

The chosen functional unit is to build an
exterior wall assembly of 15 m? which has the
following characteristics:

— The classical building objectives (for example in
terms load-bearing structure) are reached,

— The thermal resistance of the final assembly is
about 6.5 m*-K/W;

— The lifetime of the assembly is 100 years.

Let us notice that this last value corresponds
to the mean rate of renewal of the house park
which is around 1% in France [12].

The key parameters are the linen and straw
thicknesses leading to the wished thermal resistance,
as well as the life expectancy of the various
materials. The thicknesses are easily determined
from the thermal conductivity of both types of
insulating materials. Straw and linen are materials
which reach 100 years old without any problem.
Concerning the structure, it will be necessary to
choose a wood which resists 100 years.

Concerning the boundaries of the study, let
us remind that only the exterior side of the wall
assembly is designed because a comparative
study is projected. The final casing of the exterior
is not taken into account, just as the inside casing
(for example plaster plates and painting). The LCA
of the different machines used to cultivate the
cereals (for straw) or the linen are not considered
in the present study, because the straw and the
used linen fibre are in fact waste of the cultivation,
as precised above. Tools and natural resources
used for the building have not been taken into
account, such as the water consumptions.

4.2, Life Cycle Inventory (LCI)

After the goal and scope definition, the
different steps and elements of the analyzed
products must be determined precisely. This phase
of the LCA methodology [10, 11] must be made
very carefully conducted. Some hypothesis can be

studiului, care este acela de a compara aceste
doua materiale izolatoare (paie si in) folosite pe un
perete dat cu structurd de lemn gi suprafatd del5
m? (3 metri inaltime si 5 metri lungime).

Potrivit  metodologiei LCA [10, 11],
functiunea produselor trebuie corect si precis
definitd. Referitor la izolatie, o casa sau o

constructie noua se considera a fi pasiva potrivit
regulamentelor actuale [2] daca atinge coeficientul
de transfer termic U de 0,15 W/m?-K. Prin urmare
rezistenta termica 1/U trebuie sa fie aproximativ
egala cu 6,5 m?%K/W. Observdm ca aceastd
valoare a rezistentei termice a fost luata Tn
considerare pentru ansamblurile de pereti descrise
n sectiunea 2.

Unitatea functionala aleasa trebuie sa
construiasca un ansamblu de ziduri exterioare de
15 m® care s aiba urmatoarele caracteristici:

— obiectivele constructiei clasice (de ex. in
termeni de structura portanta) sa fie atinse;

— rezistenta termica a ansamblului final este de
aproximativ 6,5 m*-K/W.

— durata de viata a ansamblului este de 100 de ani.

Sa obsevam ca aceasta ultima valoare
corespunde ratei medii de innoire a caselor case
este Tn jur de 1% Tn Franta [12].

Parametrii cheie sunt grosimea inului si a
paielor care conduc la rezistenta termica dorita,
precum si speranta de viata a diferitelor materiale.
Grosimile sunt usor determinate din
conductivitatea termica a ambelor tipuri de
materiale izolatoare. Paiele si inul sunt materiale
care ating 100 de ani fara probleme. Referitor la
structura, va trebui neaparat ales un lemn care
rezista 100 de ani.

Referitor la granitele studiului, trebuie sa
reamintim ca doar partea exterioara a ansamblului
de ziduri este proiectata pentru ca este proiectat un
studiu comparativ. Tnvelisul final al exteriorului nu
este luat Tn considerare, asa cum fnvelisul interior
(de exemplu placile din ipsos si zugravirea). LCA-ul
diferitelor masini folosite pentru a cultiva cerealele
(pentru paie) sau inul nu sunt luate in considerare in
acest studiu, pentru ca paiele si fibra de in folosite
sunt de fapt deseuri de cultivare, dupa cum am
mentionat mai sus. Uneltele si resursele naturale
folosite pentru cladiri nu au fost luate in considerare,
la fel nici consumul de apa.

4.2. Inventarul ciclului de viata (LCI)

Dupa definirea obiectivelor si a scopului,
trebuie determinati precis diferitii pasi si elemente
ale produselor analizate. Aceasta faza a
metodologiei LCA [10, 11] trebuie efectuata cu
mare grija. Pot fi exprimate anumite ipoteze, de
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made, for example neglecting some of the
lifecycle steps or some of the evaluated impacts.
The data used for this LCI are available in
reference [9]. In the following, only the LCI
concerning the wall assembly using straw is
reported (see table 3).

The data corresponding to the LCI are
associated to the classical four steps of the LCA
methodology:

e Step 1: The raw material procurement and
manufacturing, namely the Production, takes
into account the pollutions created by the use of
raw materials to build the product.

e Step 2: The distribution phase takes into
account the impacts generated during the
transportation of the product towards the
destination where it will be used.

e Step 3: In the present case, the consumer use
phase is not considered because the
maintenance (e.g. the wall painting or cleaning)
is not included in the study.

e Step 4. For the end of life phase (post-
consumer use), mortar is supposed to be
incinerated. Straw is assumed to be 50% buried
and 50% recycled or composted (these values
are means of the actual french treatment for
such kind of waste).

Concerning the different quantities of fuel,
chemical fertilizer, and weed Kkiller used to cultivate
cereals or linen, mean data have been estimated
for the North of France directly from farmers [9].
Concerning the end of life of straw, some
restrictive hypothesis have been made, as it is
explained below (see the section 4.4.).

exemplu neglijarea anumitor pasi din ciclul de viata
sau anumite impacturi evaluate. Informatiile
folosite pentru acest LCl sunt disponibile 1n
sectiunea de referinte [9]. In ceea ce urmeazi,
doar LCI-ul referitor la ansamblul de pereti este
raportat (vezi tabelul 3).

Datele corespunzatoare pentru LCIl sunt
asociate cu cei patru pasi clasici ai metodogiei
LCA:

e Pasul 1: Procurarea materialului brut si
fabricatia, respectiv Productia ia in considerare
poludrile create prin folosirea materialelor brute
pentru a fabrica produsul.

e Pasul 2: Faza distribufiei ia in considerare
impactul generat Tn timpul transportului
produsului Tnspre destinatia de utilizare.

e Pasul 3: In acest caz, faza utilizarii de catre
cosumator nu este luata in considerare, pentru
ca intretinerea nu este inclusa in acest studiu
(ex. zugravirea sau intretinerea peretilor).

e Pasul 4: Pentru faza sfargitului de viata
(folosire  post-consumator), mortarul  se
presupune ca este incinerat. Paiele se
presupune ca vor fi 50% Tingropate si 50%
reciclate sau transformate Tn compost (aceste
valori reprezinta metoda franceza de tratare a
acestui tip de deseuri).

Referitor la diferitele cantitati de combustibil,
fertilizator chimic si pesticide folosite pentru a
cultiva cereale sau in, datele au fost estimate
pentru nordul Frantei direct de la fermieri [9].
Referitor la sfarsitul vietii paielor au fost formulate
cateva ipoteze restrictive, dupa cum este explicat
mai jos (vezi sectiunea 4.4.).

Table 3.
Partial LCI data for the straw wall assembly.
Step of life Element Material Quantity  Unit Comment
String Polyester fibers 0.5 Kg 273 m
Mortar Lime 715 Kg 1 part
Mortar Portland cement 109.45 Kg 1 part
Mortar Sand 512 Kg 3 parts
. 3 4 parts of sawdust
Production Mortar Common wood (hard) 0.115 m (specific weight 120 kg/ m3)
Structure Board made of common wood 0263 m? '\'/osgf'es spruce ,
(soft) (specific weight 450 kg/ m®)
Board made of d Vosges spruce
Brackets oard made of common woo 0.0336 m® - g . P 3
(soft) (specific weight 450 kg/ m®)
Screws or nails Current construction steel 24 Kg 240 nails
Straw Convgntlonal .vehlcle 50 pkm 5 round-trips with a trailer
with a trailer (local productor)
Wood from seller to . Distance: 30 km
Distribution builder Little truck (3.5 to 16 t) 3.55 t.km Weight: 118.4 kg
Little equipment Conventional vehicle 20 p.km
Wood from forest to 32t truck 5918 Lkm Distance: 500 km

seller

Weight: 118.4 kg

21



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. 1, Nr. 4 (2012)

4.3. Life Cycle Impat Assessment (LCIA)

In order to quantify the environmental impacts,
the Eco-invent 2.0 data-base [13] was used. The
chosen indicators are referenced in table 4.

The resulting data of the LCIA calculation
are not reported here, but are represented on
figures 4 to 6.

The calculations were done using the Bilan
Produit ® software [14]. The results are reported
for a year, i.e. the calculated impact is divided by
100 (life time of each assembly).

4.3. Evaluarea ciclului de viata (LCIA)

Pentru a cuantifica impactul asupra mediului
s-a folosit baza de date Eco-invent [13]. Indicatorii
alesi au referintele n tabelul 4.

Datele rezultate in urma calculului LCIA nu
sunt prezentate aici, dar sunt reprezentate in
figurile 4 - 6.

Calculele au fost efectuate folosind soft-ul
Bilan Produit ® [14]. Rezultatele sunt raportate la
un an, de ex. impactul calculat este impartit la 100
(durata de viata a fiecarui ansamblu).

Table 4.
Chosen indicators for the environmental impacts.
Designation Impact Unit
NREC Non-Renewable Energy Consumption MJ eq.
RD Resources Depletion kg Sb eq.
GWP 100 year Global Warning Potential kg CO, eq.
A Acidification kg SO; eq.
E Eutrophication kg PO4” eq.
PP Photochemical Pollution kg CzH4 eq.
AT Agquatic Toxicity kg 1.4-DB eq.
HT Human Ecotoxicity kg 1.4-DB eq.

The environmental impacts are estimated
using midpoint indicators associated with the CML
2001 evaluation method [15]. Since each indicator
has a different unit, the impacts are normalized,
according to the specifications of the normalized
ISO procedures [10,11]. Each indicator is then
expressed in points. A point represents the
potential impact for a given indicator divided by the
value of the same impact for a mean European
people during a day.

Impactul de mediu este estimat folosind
indicatori de mijloc asociati medodei de evaluare
CML 2001 [15]. Din moment ce fiecare indicator
are o unitate diferita, impactul este normalizat,
potrivit specificafiilor procedurilor normate 1SO
[10,11]. Fiecare indicator este apoi exprimat in
puncte. Un punct reprezinta impactul potential
pentru un indicator dat, Tmpartit la valoarea
aceluiasi impact pentru cetateanul European
mediu de-a lungul unei zile.
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Figure 4. Environmal impacts by step of life for “straw wall”.

Figure 4 presents the environmental impacts
of the wall assembly using straw described in part
2.2., for each step of lifecycle. Because of the end
of life choice, some impacts are negative. This
means that instead producing environmental
impact, some design choices or end of life scenarii
can avoid the production of pollution. The first
conclusion which can be made by observing the
results is that the production phase is by far the

Figura 4 prezinta impactul de mediu al
complexului de ziduri care foloseste paiele
descrise Tn partea 2.2, pentru fiecare pas al ciclului
de viata. Din cauza finalului optiunilor de viata,
anumite impacturi sunt negative. Aceasta
inseamna ca in loc sa produca impact de mediu,
anumite solutii de design sau scenarii ale
sfarsitului de viatd pot evita producerea poluarii.
Prima concluzie care poate fi trasa prin obsevarea
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most important. More detailed conclusions will be
made in the section 4.4.

The same calculation can be made for the
wall assembly using linen panels, described in part
2.3. (figure 5).

rezultatelor este ca faza produciiei este de departe
cea mai importanta. Concluzii mai detaliate vor fi
prezentate Tn sectiunea 4.4.

Calcule identice pot fi facute pentru
panourile de in ale ansamblului de ziduri, descrise
n partea 2.3. (figura 5).
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Figure 5. Environmal impacts by step of life for the “linen wall”.

A detailed conclusion will be made in the
interpretation phase of the LCA methodology
(section 4.4., hereafter), but it worths to underline
that:

— The production
impacting phase;

— The dominant impacts are globally the same for
the straw bundles wall and for the wall assembly
using linen panels;

— The mean impacts are around 4 times greater
for the wall assembly using linen panels than for
the “straw wall”.

step remains the more

4.4, Interpretation / results and discussion
The Interpretation is the last phase of the LCA
methodology [10,11].

Figure 4 shows that for the “straw wall”,
four impacts are dominant: Non Renewable
Energy Consumption, Resources Depletion,
Acidification and Aquatic Toxicity. This is mainly
due to mortar, cement and sand [9].

As mean data for the end of life were not
available for this material, straw has been
assumed to have the same end of life than cotton
canvas. It is clear that the end of life has a great
influence on the global impacts.

But the chosen end of life scenario (around
50% buried and 50% recycled) surevaluates the
impacts, since straw could be totally composted.
Anyway, the environmental impacts are inferior to
the ones of the linen assembly whatever the
considered indicator.

In the case of the linen panels assembly, the
dominant environmental impacts are still the Non
Renewable Energy Consumption, the Resources

O concluzie detaliata va fi formulata in faza
de interpretare a metodologiei LCA (denumita in
continuare sectiunea 4.4.), dar meritd subliniate
urmatoarele:

— Etapa de productie ramane faza cu cel mai
mare impact;

— Impacturile dominante sunt in mod global identice
pentru peretele din legaturi de paie si pentru
ansamblul de ziduri ce utilizeaza panouri de in;

— Impacturile medii sunt cam de 4 ori mai mari
pentru ansamblul de ziduri ce foloseste panouri de
in fata de ,peretii de paie”.

4.4, Interpretare / rezultate si discufii
Interpretarea este ultima faza a metodologiei LCA
[10,11].

Imaginea 4 arata ca pentru ,peretele de
ziduri” patru impacturi sunt dominante: Consumul de
energie neregenerabila, Epuizarea resurselor,
Acidificarea si Toxicitatea acvatica. Aceasta se
datoreaza in principal mortarului, cimentului si
nisipului [9].

Pentru ca nu au existat date semnificative
legate de sfarsitul vietii pentru acest material, s-a
presupus sa paiele au acelasi sfarsit de viatd ca
panza de bumbac. Este evident ca sfarsitul vietii are
0 mare influen{a asupra impactelor globale.

Dar scenariul ales pentru sfarsitul vietii (in jur
de 50% ingropat si 50% reciclat) supraevalueaza
impacturile, din moment ce paiele pot fi in totalitate
transformate Tn compost. Oricum impacturile de
mediu sunt inferioare celor din ansamblul de in,
indiferent de indicatorul luat in considerare.

In cazul ansamblului de panouri de in,
impacturile de mediu dominante sunt in continuare
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Depletion, the Global Warning Potential and the
Acidification (figure 5). This is mainly due to the
polyesther fibers used for the manufacturing of
the panels and to the OSB boards [9].

We recall that the linen wall has 4 times
stronger impact than straw, which is a local
product the manufacturing of which is easy since
it can be made by the farmer. Let us also remind
that generally, straw is already a waste,
especially if the farmer has no precise need of
straw in his farm (for example if he just cultivates
cereals for the seeds and has no animal in his
farm).

But another question is to know if a wall
assembly said to be natural is better for the
environment than a conventional insulating wall
using breeze block and glass wool.

This comparison has also been made in
the realized study. The results are reported on
figure 6. The Environmental impacts are
quantified for each step of life as previously
done.

The main conclusion is that not only the
wall assembly using linen panels is more
impacting than the ‘straw wall’, as shown above,
but it seems to generate more environmental
impacts than a conventional wall, whatever the
indicator.

On the contrary, the “straw wall” is showed
to be the less impacting insulating wall among
the three considered assemblies.

However, each wall assembly, made with
natural materials or not, has a score inferior to 1,
whatever the indicator. This means that for the
studied assemblies, the environmental impact is
lower than the one generated by a mean
European on a day.

Consumul de energie neregenerabild, Epuizarea
resurselor, Potentialul de incalzire globala si
Acidificarea (figura 5). Aceasta in principal datorita
fibrelor de poliester folosite pentru producerea
panourilor si a placilor OSB [9].

Reamintim ca peretele de in are un impact
de 4 ori mai mare decat paiele, care sunt un
produs local cu o productie usoara din moment ce
poate fi facut de fermier. Sa reamintim ca in
general paiele sunt deja un deseu, n special daca
fermierul nu are o nevoie precisa de paie la ferma
sa (de ex. daca doar cultiva cereale pentru
seminte si nu are animale la ferma sa).

Dar o alta intrebare este aceea de a sti daca
un ansamblu de ziduri care se zice ca este natural
este mai bun pentru mediu decat perete izolator
conventional care foloseste caramida de zgura si
vata de sticla.

Aceasta comparatie a fost de asemenea
facuta Tn studiul realizat. Rezultatele sunt
prezentate n figura 6. Impacturile asupra mediului
sunt cuantificate pentru fiecare pas al vietii dupa
modelul anterior.

Principala concluzie este ca nu doar
ansamblul de ziduri ce foloseste panouri de in are
un impact mai mare decéat zidul de paie, lucru aratat
mai sus, dar pare sa genereze impacturi de mediu
mai mari decat un zid conventional, indiferent de
indicator.

Dinpotriva, ,zidul de paie” apare a fi zidul
izolat cu cel mai mic impact din cele trei ansambluri
luate Tn considerare.

Totusi fiecare ansamblu de ziduri, facut cu
materiale naturale sau nu, are un scor mai mic
decét 1, indiferent de indicator. Aceasta inseamna
ca pentru ansamblurile studiate impactul de mediu
este mai mic decat cel generat de europeanul
mediu Tntr-o zi.
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Figure 6. Comparison of three wall asssemblies
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5. Conclusion

The present study deals with the use of the Life
Cycle Assessment (LCA) methodology and tools
to quantify the environmental impacts of two wall
assemblies using natural materials: straw bundles
and linen panels.

The considered wall assemblies were first
described from a physical and functional point of
view. The LCA methodology has next been
presented and applied to the previous introduced
wall assemblies. the goal of the study was to
compare two insulating materials (straw and
linen) used on a given wall with a wood structure,
of 15 m” area.

The obtained results show that the wall
using straw bundles has a lower environmental
impact than either the linen panels wall assembly
or a conventinal wall, whatever the indicator.

Of course, this study used some restrictive
hypothesis which must be verified and tested in
future works. Besides, the study has been
simplified to allow a first comparison, and it must
be continued, notably to quantify the influence of
the different elements or steps in the life cycle of
a wall assembly.

However, the present results give
encouraging elements for future study concerning
the use of local and/or natural material for
housing.
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IS IT PRODUCTIVE, FOR THE SUSTAINABLE DEVELOPMENT,
TO PLACE THE ECOLOGY ON PRIORITY POSITIONS
OVER THE OTHER SCIENTIFIC BRANCHES?

ESTE PRODUCTIVA PENTRU DEZVOLTAREA DURABILA,
SITUAREA ECOLOGIEI PE POZITII DE PRIORITATE
FATA DE ALTE RAMURI STIINTIFICE?

Bogdan Florin STROE, Avram NICOLAE*

Politehnica University of Bucharest, Faculty of Materials and Environmental Engineering
113, Splaiul Independentei, Bucuresti, Romania

Abstract: This paper shows that for the optimal operationalisation
of the sustainable development concept, we should consider the
following aspects:

— the sphere of existence is the eco-socio-economic-
technological mega-system made up of four systems: natural-
ecological, social, economical and technological;

— the development is the results of the interactions among the
four systems in the areas of convergence;

— the areas of convergence are studies that use the scientific
branches represented by ecology, sociology, economic
sciences and engineering;

— all the four systems are important for development.

Based on the above, we analyze the roles that the four
systems have in the development, and the related scientific
branches.

Keywords: sustainable development, eco-socio-economic-
technological megasystem, codevelopment, metallurgi.

1. Introduction. The significance of the
interrelated relationships among the systems

Lately, it appears that some of the sustainable
development concept objectives have not been
achieved. Moreover, there are opinions that
alternatives must be found to many of the
components of this model of development. Among
the justifications that can be made in support of
such statements, there is the existence of some
dysfunctions in the relationalisation of the
fundamental components of  development,
manifested either in the overvaluation of some of
them, or by passing in the background of others

Rezumat: In lucrare se aratd cd pentru operationalizarea
optima a conceptului de dezvoltare durabila trebuie avute in
vedere aspecte precum:

- sfera existentei este megasistemul eco-socio-
economico-tehnologic alcétuit din patru sisteme: natural-
ecologic, social, economic si tehnologic;

— dezvoltarea este rezultatul interactiunilor gi interactiilor
intre cele patru sisteme in zone de convergenta;

— Studierea zonelor de convergentad se face cu ajutorul
ramurilor gtiintifice repezentate de ecologie, sociologie,
stiinte economice gi inginerie;

— toate cele patru sisteme sunt importante pentru dezvoltare.

Pornind de la cele de mai sus se analizeaza rolurile
pe care le au in dezvoltare cele patru sisteme si ramurile
stiintifice aferente.

Cuvinte cheie: dezvoltare durabild, megasistemul eco-socio-
economico-tehnologic, codezvoltare, metalurgie.

1. Introducere. (Insemnatatea raporturilor
interrelationale dintre sisteme
In ultimul timp se constatd c& unele dintre

obiectivele conceptului de dezvoltare sustenabila nu
au fost atinse. Mai mult, apar pareri conform carora
trebuie gasite alternative la multe dintre
componentele acestui model de dezvoltare. Printre
justificarile care pot fi aduse n sprijinul unor astfel
de afirmatji, se afla si existenta unor disfunctii in
relationarea componentelor fundamentale ale
dezvoltarii, manifestate fie in supraevaluarea unora,
fie prin trecerea Tn plan secundar a altora desi toate
trebuie sa contribuie interactiv, compatibil,

*Corresponding author / Autor de corespondenta:
Phone: +40 214/029586; Fax: +40 213/181017
e-mail: avramnicolae73@yahoo.com



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. 1, Nr. 4 (2012)

although all have to contribute interactively,
compatibly, adaptively and simultaneously,
equally, to optimize the functioning of the systems.

The sustainable development, as
development model, imposed a new approach and
design of the phenomena of restructuring and
reorganization of the socioeconomic systems,
based on a set of rules to ensure the social and
ecological security, the technological innovation
and new markets [1]. Such events, based on
interaction, interconditioning, compatibility,
adaptability and simultaneity, take place in the
sphere of human existence, which has the size of
a mega-system (MS), made up of four fundamental
systems: natural-ecologic, social, economic and
technological. They make up the eco-socio-
economic-technological megasystem (MSESET).

The development is a process whose
knowledge is based on the systemic and holistic
approach. In short, this means [1, 11]:

— the system consists of parts arranged
hierarchically, based on the over-ordering or
subordination relationships;

— the component parts of the system are in
interrelated relationships; the intervention on one
part affects the other parts and the system as a
whole, considered an integrated complex.

The study of the evolutionary, cyclical and
adaptive changes in the MS showed that such events
actually occur through processes pertaining to a
particular type of development, called codevelopment.

The codevelopment is the process defined
by the evolutionary and adaptive changes caused
in conditions of interconditioning among the
component systems of the MS. It refers to
achieving the fundamental goals which, splited,
can be defined as follows [3]:

— for the natural-ecological system, the rational
use of the qualitative structure, spatial distribution,
support & productive capacities that must be
provided by the system components and,
especially, the natural capital, in terms of pollution
prevention and control;

— for the social system, improvement of the life
quality by maximizing the socio-cultural well-being
indices;

— for the economic system, improvement of the
system structure and economic relations;

— for the technological system, improvement of
the human capital, C.D.l. infrastructure, and the
industrial metabolism.

Depending on the interconditioning level, there
are: sector development, bilateral development and
global development (globalization).

adaptiv. si simultan, Tn aceeasi masura, la
optimizarea functionarii sistemelor.
Dezvoltarea durabila, ca model de

dezvoltare, a impus un nou mod de abordare si
proiectare a fenomenelor de restructurare si
reorganizare a sistemelor socioeconomice, bazat
pe un set de norme care sa asigure securitatea
sociala si ecologica, justitia socialda, inovarea
tehnologica si noi piete [1]. Astfel de evenimente,
bazate pe interactionare, interconditionare,
compatibilizare, adaptare si simultaneizare, se
deruleaza in sfera existentei umane, care are
dimensiunea unui megasistem (MS), alcatuit din
patru sisteme fundamentale: natural-ecologic,

social, economic si tehnologic. Ele alcatuiesc
megasistemul eco-socio-economico-tehnologic
(MSESET).

Dezvoltarea este un proces a carui
cunoastere se bazeaza pe abordari de tip sistemic
si holist. Pe scurt, aceasta inseamna [1, 11]:

— sistemul se compune din parti dispuse ierarhic
pe baza raporturilor de supraordonare sau
subordonare;

— partile componente ale sistemului se afla in
raporturi interrelationale; interventia asupra unei
parti afecteaza celelalte parfi si sistemul Tin
ansamblul sau, considerat complex integrat.

Studierea transformarilor evolutive, ciclice
si adaptive in cadrul MS a aratat ca asemenea
evenimente au loc de fapt prin procese tinand de
un tip special de dezvoltare, numit codezvoltare.

Codezvoltarea este procesul definit de
transformarilor evolutive si adaptive provocate in
conditii de interconditionare dintre sistemele
componente ale MS. Ea face referinta la atingerea
scopurilor fundamentale care, defalcat, s-ar putea
defini astfel [3]:

— pentru sistemul natural-ecologic, utilizarea
rationala a structurii calitative, distributiei spatiale,
capacitatii de suport si capacitatii productive pe
care trebuie sa le ofere componentele sistemului
si, in special, capitalul natural, in condifi de
prevenire si control al poluarii;

— pentru sistemul social, imbunatatirea calitatii

vietii, prin maximizarea indicilor de bunastare
socio-cultural;

— pentru sistemul economic, perfectionarea
structurii sistemului si relatjiilor economice;

— pentru sistemul tehnologic, perfectionarea
capitalului uman si infrastructurii C.D.l. i

imbunatatirea metabolismului industrial.

In functie de nivelul intercondition&rii se
deosebesc: dezvoltarea sectoriala, dezvoltarea
bilaterala si dezvoltarea globala (de globalizare).
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The sector development is the development
recorded in a system, considered a separate
entity.

The bilateral development refers to the
changes occurring in the interaction between two
systems (Fig.1).

The global development is the process
characterized by the changes caused by the
interactions among three or four systems (Fig.1).

The main conclusion arising from the
above is that the evolution and adaptation in the
mega-system are conditioned by the participation
in the events at the same significance level of the
four systems, in conditions of compatibility and
simultaneity.

Dezvoltarea sectoriald este dezvoltarea

inregistratd la nivelul unui sistem, considerat
entitate separata.
Dezvoltarea  bilaterala se refera |la

transformarile aparute prin interactionarea intre
doua sisteme (fig.1).

Dezvoltarea globala este procesul caracterizat
de transformarile determinate de interconditionarile
dintre trei sau patru sisteme (fig.1).

Concluzia principala care decurge din cele
de mai sus, este cd evolutia si adaptarea in
megasistem sunt conditionate de participarea la
derularea evenimentelor la acelasi nivel de
importanta a tuturor celor patru sisteme in
conditiile de compatibilitate si simultaneitate.

a)

Natural- _
ecological [ > sSyc;(t:(Ia?L
System Natural-
ecological
system
Social »|  Economic
system system
Natural Economic Economic
atural- -
ecological > Economic system system
system | system
e?;fé?clg »| Technolo- Technolo-
system < gical system gical
system
Social »  Technolo-
system gical system
Economic »| Technolo-
system [ gical system

b)

Figure 1 System interactions in various types of development.
a) bilateral development; b) global development.

2. The importance of the interdisciplinary
knowledge of the mega-system evolution

The developing of a new development model
must propose qualitative and quantitative
improvements also in the design, dissemination and
operationalisation of new knowledge. So, certain
targets become compulsory, such as [1, 17]:

— using multi- and interdisciplinary integration
tools, the new model should provide the
theoretical framework for understanding the
adaptive and evolutionary changes, i.e. designing
new methodological and management tools;

2. Importanta cunoasterii interdisciplinare a
evolutiei megasistemului

Proiectarea unui nou model de dezvoltare
trebuie sa propuna Tmbunatafiri calitative si
cantitative si Tn ceea ce priveste conceperea,
diseminarea si operationalizarea de noi cunostinte.
Devin obligatorii {inte, precum [1, 17]:

— folosind instrumente de integrare multi- si
interdisciplinare, noul model trebuie sa asigure
cadrul teoretic pentru infelegerea transformarilor
adaptive si evolutive, respectiv proiectarea unor
noi instrumente metodologice si manageriale;
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— to achieve the sectoral knowledge integration,
offered by a wide range of disciplines, in order to
understand the integrative events occurred at the
mega-system level; in the same framework, it
becomes important to use the confirmed theoretical
elements of all the partial theories, to develop and
explain the organization, complexity, dynamics and
evolution of nature.

To optimize the events developed in the
chain natural-ecological system — social system
— economic system — technological system
(represented by the metallic materials industry), it
becomes necessary to adopt new paradigmatic
and methodological tools, with which to obtain and
use the knowledge about phenomena generated
inter-, trans- or multiactions (activities). This means
the transition from the disciplinary study level to
the inter-, trans- or multidisciplinary levels.

At the disciplinary level, the four areas of the
above chain are studied by:

— sociology, for the social system,
— ecology, for the natural-ecological system,
— environmental economics for the economic

system,
— environmental engineering and metallic
materials engineering, for the technological
system.

The convergence of science and scientific
disciplines or branches represents a fundamental
form of interdisciplinary manifestation. It is worthy
to initiate and sustain, theoretically and practically,
the permanent dialogue between sciences, being
claimed, in this sense, the dialectical unity power
that transcends the phenomenological diversity of
the world. It is, for example, the case of formulating
intersection research objectives, where the
convergence can lead, as objective trend, to the
interdisciplinarisation, and as epistemic structure —
to the interdiscipline (situation where the research
focus shifts from the target to the object) [4, 13, 18].

Graphically, the interdisciplinarity among
the various study disciplines may take the form
shown in Figure 2.

Ecology

Sociology

— sa se realizeze integrarea  cunoasterii
sectoriale, oferite de o serie larga de discipline, cu
scopul de a intelege evenimentele integratoare de
la nivelul megasistemului; Tn acelasi cadru devine
importantd  utilizarea  elementelor  teoretice
confirmate ale tuturor teoriilor partiale, pentru a
elabora si explica organizarea, complexitatea,
dinamica si evolutia naturii.

Pentru optimizarea evenimentelor derulate
in lantul sistem natural-ecologic — sistem social —
sistem economic — sistem tehnologic (reprezentat
de industria materialelor metalice), devine
necesara adoptarea unor noi instrumente
paradigmatice si metodologice, cu ajutorul carora
sa se obtind si utilizeze cunostinte despre
fenomenele generate inter-, trans- sau multiactiuni
(activitati). Acest fapt inseamna trecerea de la
nivelul de studiu disciplinar la nivelele inter-, trans-
sau multidisciplinare.

La nivel disciplinar, cele patru zone ale
lantului amintit, sunt studiate de:
sociologie, pentru sistemul social,
ecologie pentru sistemul natural-ecologic,

— economia mediului, pentru sistemul economic,
ingineria mediului si ingineria materialelor
metalice, pentru sistemul tehnologic.

Convergenta stiintelor, disciplinelor sau a
ramurilor  stiintifice reprezinta o forma
fundamentala de manifestare a interdisciplinaritatii.
Ea are meritul de a initia si sustine, sub raport
teoretic si practic, dialogul permanent intre stiinte,
find reclamata, Tn acest sens, puterea unitatii
dialectice care transcende diversitatea
fenomenologica a lumii. Este, de pilda, cazul
formularii unor obiective de cercetare intersecte,
unde convergenta poate duce, ca tendinta
obiectiva, la interdisciplinarizare, iar ca structura
epistemica — la interdisciplina (situatie in care
accentul cercetarii se deplaseaza de la obiectiv la
obiect) [4, 13, 18].

Grafic, interdisciplinaritatea ntre diferitele
discipline de studiu poate imbraca forma din
figura 2.

Metallurgical
Engineering

A4

Economic
sciences

Figure 2. Interdisciplinariy and multidisciplinarity in knowing the interconditionings among
the natural-ecological, social, economic and technological systems.
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The intersystem disciplines are the
disciplines that study the events developed in the
convergence areas among different systems. So,
the investigations on the ecology-economics
interconditionings (ECOL-ECON correlations) led
to the foundation of some study disciplines, as the
Natural resource economics or the Environmental
Economics [5, 6, and 16]. Lately, the mentioned
correlation was supplemented with the energy
factor, which characterizes a new sphere of
knowledge: ecology-economy-energy correlations
(ECOL-ECON-ENERG  correlations, or 3E
correlations, or E3 correlations). This area has
become a subject for a new discipline, called
Econology [10]. In the same context, there are
more numerous and important concerns regarding
the ecology-sociology interconditionings (ECOL-
SOC correlations), which became an object of
knowledge for a new discipline, called
Environmental sociology or General Ecosociology
[8, 9]. Also, the ecology—metallurgical engineering
interferences (ECOL-META correlations) are
subject for Ecometallurgy [4, 12].

Operationally, there are found
achievements of the same type, i.e. research
programs in the areas of convergence were
launched in some C.D.l. institutions. In this
respect, we give two examples:

— Centre for Research and Eco - Metallurgical
Expertise, from POLITEHNICA University of
Bucharest, conducting research in the area
Ecology - Materials engineering (Ecometallurgy);

— Centre for Promoting Entrepreneurship in
Sustainable  Development, from  Technical
University of Cluj-Napoca, conducting research in
the area Economics - Engineering - Ecology.

The knowledge transfer in  co-
development conditions is currently a new
direction for implementing the D.D. concept. Since
in the last time:

— the Information Society (IS) moves into a new
and higher stage of development, known as the
knowledge society and knowledge-based society
(SC), and

— the sustainable development increasingly
focuses on the form called codevelopment, which
aims the fact that the eco-socio-economic-
technological megasystem (MSESET) is the result
of the interactions and interconditionings among its
components (the natural-ecological system, social
system, economic system and technological
system), it can be predicted that the transfer of
knowledge can become a priority as important as
the technology transfer.

Disciplinele intersistem sunt disciplinele
care studiaza evenimente dezvoltate Tn zonele de
convergenta dintre mai multe sisteme. Astfel,
investigarile privind interconditionarile ecologie-
economie (corelati ECOL-ECON) au dus la
fundamentarea unor discipline de studiu precum
Economia resurselor naturale sau Economia
mediului [5, 6, 16]. In ultimul timp, corelatia
amintita a fost completata cu factorul energie, fapt
care caracterizeaza o noua sfera de cunoastere:
corelati  ecologie-economie-energie  (corelatji
ECOL-ECON-ENERG, sau corelatii de tip 3E, sau
corelatii de tip E3). Aceasta zona a devenit obiect
de studiu pentru o noua discipling, numita
Econologie [10]. In aceeasi ordine de idei, se
semnalizeaza preocuparile tot mai numeroase si
importante Tn ceea ce priveste interconditionarile
ecologie-sociologie (corelatii ECOL-SOC) care au
devenit obiect de cunoastere pentru o noua
disciplina numitd Sociologia mediului inconjurator
sau Ecosociologie generala [8, 9]. De asemenea,
interferentele  ecologie-inginerie  metalurgica,
(corelati ECOL-META), sunt subiect pentru
Ecometalurgie [4, 12].

Operational, se constata realizari de acelasi
gen, in sensul ca se lanseaza programe de
cercetare in zone de convergenta, Tn cadrul unor
institutii C.D.I. Se pot da doua exemple:

— Centrul de Cercetari si Expertizari
Ecometalurgice de la Universitatea “Politehnica”
din Bucuresti, care realizeaza cercetari in zona
ecologie-ingineria materialelor (Ecometalurgie);

— Centrul pentru Promovarea Antreprenoriatului Tn
Domeniul Dezvoltarii Durabile, de la Universitatea
Tehnica din Cluj-Napoca, deruleaza cercetari in
domeniili stiintifice de economie-inginerie-ecologie.

Transferul de cunostinte in conditii de
codezvoltare constituie in momentul de fata o
noua directie de implementare a conceptului D.D.
Avand n vedere ca in ultima perioada:

— societatea informationala (Sl) trece ntr-o noua
treapta de dezvoltare superioara cunoscuta sub
numele de societatea cunoasterii sau societatea
bazata pe cunostinte (SC), si ca

— dezvoltarea durabila se axeaza tot mai mult pe
forma numita codezvoltare, care vizeaza faptul ca
megasistemul eco-socio-economico-tehnologic
(MSESET) este rezultatul unor interactiuni si
interconditiondri intre componentele sale (sistemul
natural-ecologic,  sistemul  social, sistemul
economic si sistemul tehnologic), se poate
predictiona ca transferul de cunostinfe poate
deveni o prioritate la fel de importantd ca si
transferul de tehnologii.
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Within a framework like the one above, it
becomes possible that the technology (engineering),
economics, ecology and sociology to be
approached with a new vision: their development in
convergence areas, based on the transfer,
operationalisation and adaptation of knowledge
created through interdisciplinary activities.

3. Some dysfunctions in the
interrelations among systems

assessing

Although the concept of sustainable development
does not distinguish among the importance of the
component system functions, however, in the
practice of concept operationalisation there are
found situations of system role prioritisations, fact
that induces dysfunctions, which in turn can
negatively influence the optimisation of the
correlations from the convergence area.

As a substantive finding, it should be noted
that the underestimation of a system or another
derives also from the fact that the number of
systems that make up the mega-system is different
from authors to authors [1, 2]. Thus, some authors
consider that the mega-system consists of three
systems (ecological-natural, social and economic),
and others - from four systems (ecological-natural,
social, economic and technological).

Based on the above premises, below we will
analyse how each system (and, therefore, the
subject of study related) contributes to the
sustainable development of the mega-system.

The following considerations will mainly
focus on the possibilities through which the
technological system, and therefore the
engineering, can contribute to the sustainable
development in the €c0-socio-economic-
technological megasystems.

4. The role of the natural-ecological system and
environmental sciences

We can make assessments regarding the positive
role of the ecological sciences in the sustainable
development, but also to prove its overvaluation in
relation to the other disciplines.
a) The environment valences (functions) in
terms of environmental sustainability emphasize
the importance of the natural-ecological system.

* Fundamental functions
— by ecological productivity and stability of its
components, the system determines the support
capacity or the potentiality to ensure the physical
support, natural resources and eco-services for
other systems [1];

Intr-un cadru ca cel de mai sus, devine
posibil ca tehnologia (ingineria), economia,
ecologia si sociologia sa fie abordate intr-o noua
viziune: dezvoltarea lor in zone de convergenta
pe baza transferului, operationalizarii si adaptarii
de cunostinte create prin activitati
interdisciplinare.

3. Unele disfunctii in evaluarea interrelationarilor
dintre sisteme

Desi conceptul de dezvoltare durabila nu face
distinctii intre importantele functiilor sistemelor
componente, totusi, Tn activitatea practica de
operationalizare a conceptului se constata situatii
de ierarhizare in rolul sistemelor, fapt care induce
disfunctii, care la randul lor pot influenta negativ
optimizarea  corelatiilor din  zonele de
convergenta.

Ca o constatare de fond, trebuie observat
faptul ca subevaluarea unui sistem sau a altuia
porneste si de la faptul ca numarul de sisteme care
alcatuiesc megasistemul este diferit de la autori la
autori [1, 2]. Astfel, unii autori considera ca
megasistemul este alcatuit din trei sisteme
(ecologic-natural, social si economic) iar altii, din
patru sisteme (ecologic-natural, social, economic si
tehnologic)

Pornind de la premisele de mai sus, in
continuare se va analiza modul in care fiecare
sistem (si implicit, disciplina de studiu aferenta) isi

aduce aportul de dezvoltarea durabila a
megasistemului.
Consideratile ce urmeaza vor Vviza

preponderent posibilitdtile prin care sistemul
tehnologic, si deci ingineria, pot contribui la
dezvoltare durabila in megasisteme eco-socio-
economico-tehnologice.

4. Rolul sistemului
stiintelor ecologice

natural-ecologic si al

Pot fi facute aprecieri, atat in ceea ce priveste rolul
pozitv pe care i au stintele ecologice la
dezvoltarea durabild, dar si dovezi de supraevaluare
a acestuia in raport cu celelalte discipline.
a) Valentele (functiile) mediului in conditii de
dezvoltare durabild scot in evidenta insemnatatea
sistemului natural-ecologic.

*  Functii fundamentale
— prin productivitate ecologica si stabilitatea
componentelor, sistemul determina capacitatea de
suport sau potentialitatea de a asigura suportul
fizic, resursele naturale si ecoservicii pentru alte
sisteme [1];
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— basin for waste disposal or transforming the
absorbed waste in new resources.

* Correlation functions [15, 16]:
— contributions to the quality of life;
— contributions to the economic activity, through
raw materials and energy requirements;
— contributions to the sustaining the life support
systems;
— contributions to the gross domestic product
(GDP), meaning that, for example, the investments
in the environmental protection create income and

jobs.
b) The ecology — “mother of sciences” in the
literature) [18], statement that obviously

exaggerates the role of this discipline compared to
the other fields of study.

¢) The inadvisable disjunction between ecology
and sustainable development is highlighted by
programs such as "environmental protection and
sustainable development”, which suggests the fact
that the ecological aspects are not parts of the
D.D. concept, but objectives placed on the same
level of importance with the D.D. global model.

d) ,.Zero pollution”, objective proposed in terms
of overvaluation of the ecological objectives, which
has no scientific substantiation. So:

* In terms of thermodynamics, for a production
system, the pollutants are considered losses from
the system in the environment (Fig. 3). Because
there cannot be systems with zero losses, there
cannot be systems with zero pollution.

Input Production
. quantities > process

— bazin de transformare a deseurilor absorbite in
noi resurse sau de depozitare a rezidurilor.

*  Functii de corelare [15, 16].

— contributii la calitatea vietii;

— contributii la activitatea economica, prin
intermediul necesarului de materii prime si energie;
— contributii la sustinerea sistemelor suport de
viata;

— contributii la produsul intern brut (PIB), in
sensul ca, de exemplu, investitiile pentru
protectia mediului creeaza venit si noi locuri de
munca.

b) Ecologia — mama a stiintelor este o afirmatie
existenta 1n literatura, [18] care, evident,
exagereaza rolul acestei discipline fata de
celelalte domenii de studiu.

c) Disjunctia nerecomandabila intre ecologie si
dezvoltare durabila este pusa in evidenta prin
programe de tipul ,protectia mediului si
dezvoltarea durabild’, care sugereaza faptul ca
aspectele ecologice nu ar fi par{i componente ale
conceptului D.D., ci obiective plasate pe acelasi
palier de importanta cu modelul global D.D.

d) ,,Poluarea zero”, obiectiv propus in conditii de
supraevaluare a obiectivelor ecologice nu are
fundamentare stiintifica. Astfel:

* Din punct de vedere termodinamic, pentru
un sistem de productie, poluantii sunt considerati
pierderi din sistem in mediul inconjurator (fig.3).
Deoarece nu pot exista sisteme cu pierderi zero,
nu pot exista nici sisteme cu poluare zero.

Useful
Output guantities
quantities Lost
guantities

(pollutants)

Figure 3. Thermodynamic characterization of a production system.

* In terms of the theory of systems, the
environment can be considered a system in which
the pollutants are disturbing quantities (noises)
(Fig. 4). According to the theory of systems, a
certain amount of noise must exist to maintain the
order, because it provides information about the
system status, information that is not held by the
system components. In the same context, we must
consider the idea according to which in a systemic
evolution the presence of losses stimulates the
development.

The above concludes that, for maintaining
the system life, a certain amount of disturbance is
required. It is argued in this way that the zero
pollution not only must not be achieved, but a

* Din punct de vedere al teroriei sistemelor,
mediul poate fi considerat un sistem in care
poluantii sunt marimi perturbatoare (zgomote) (fig.
4). Conform teoriei sistemelor o anumita cantitate
de zgomot ftrebuie s& existe pentru pastrarea
ordinii, deoarece aceasta furnizeaza informatji
despre starea sistemului, informatii ce nu sunt
detinute de componentele sistemului. In acelasi
context trebuie refinutd si ideea conform careia
intr-o evolutie sistemica prezenta pierderilor
stimuleazé dezvoltarea.

Se deduce de mai sus ca pentru mentinerea
in viatd a sistemului este necesara o anumita
cantitate minima de perturbatie. Se sustine in
acest fel ca poluarea zero nu numai ca nu trebuie
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certain amount of pollution must be kept to a
minimum rate.

atinsa, dar o anumita cantitate de poluare trebuie
pastrata la o cotda minima necesara.

Pollutants
(disturbance V)
(sound)
Process
Input characterised by the Output -~
characterised by the'| quality Z and status X characterised by ™
order U the quantity y

Figure 4. Characterization of an environment based on the systems theory.

* In terms of the theory of eco-risks, it is
known that any industrial activity is associated
with risks, reason why, the environmental policy
objective, at the zero risk level is unrealistic,
because it can be achieved only by stopping the
production. To run the industrial activity, we
must be aware of the existence of potential
risks and accept the consequences of some of
them and / or to take measures to minimize the
unacceptable risks.

e) "Plant with zero waste" is a concept
(launched also in siderurgy by the German
company Thyssen), based on programs that
provide the waste minimization to zero. It should
be construed as a goal toward which we tend.

5. The roles of the economic system and
economic sciences

It is considered that the economic & ecological
optimum is reached in conditions of maximising the
ecological efficiency while minimising the efforts
necessary to protect the natural environment [16].
Given such a statement, there are possible
situations in which the economic elements are
prioritized compared to the ecological ones.

e Between the economic growth and
environment there is an indissoluble link. The
economic process is a human intervention in the
natural environment. From the economic process
to the natural environment, we can talk about its
ecological consequences, such as: natural
resource depletion, environmental pollution and
increasing the environment entropy. Conversely,
from the natural environment to the economic
process, there are certain ecological restrictions,
such as: internalization of the negative
externalities and creation of non-pollutant and
anti-pollutant economic structures [16].

* |t gains an increasing extension the theory that
the environment must be considered factor

* Din punct de vedere al teoriei ecoriscurilor este
cunoscut ca oricarei activitafi industriale i se
asociaza riscuri, motiv pentru care, obiectivul de
politicd de mediu, la nivel risc zero este nerealist,
caci el poate fi realizat doar prin stoparea productiei.
Pentru ca ativitatea industriala sa se poata derula,
se constientizeaza existenta riscurilor
potentiale, se accepta consecintele unora dintre
ele si/sau se iau masuri pentru minimizarea
riscurilor inacceptabile.

e) ,,Uzina cu zero deseuri” este un concept (lansat
si in siderurgie de firma germana Thyssen) bazat pe
programe ce prevad minimizarea la zero a
deseurilor. El trebuie interpretat ca o tinta catre care
se tinde.

5. Rolul sistemului economic si al stiinfelor
economice

Se considera ca optimul economico-ecologic se
atinge in conditi de maximizare a efectului util
ecologic si minimizare a eforturilor (minimizarea
ecoeficientei) necesare protectiei mediului natural
[16]. Avand in vedere o astfel de afirmatie, sunt
posibile situatiile in care elementele economice pot
deveni prioritare fata de cele ecologice.

e Intre cresterea economicd si mediul
inconjurator exista o legatura indisolubila.
Procesul economic reprezinta o interventie a
omului Tn mediul natural. Dinspre procesul
economic spre mediul natural putem vorbi de
consecinie ecologice ale acestuia, cum ar fi
epuizarea resurselor naturale, poluarea mediului
inconjurator gi ridicarea entropiei mediului natural.
Reciproc, dinspre mediul natural spre procesul
economic se manifesta o serie de restriciii
ecologice, ca: internalizarea externalitatilor
negative si crearea de structuri economice
nepoluante si antipoluante [16].

e Dobandeste o extindere tot mai mare teoria
conform careia mediul trebuie considerat factor
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of production, besides the capital and labour.

e The amount of resources extracted from the
environment becomes a tool for connecting the
economic processes with the environment ones.

e Consideration should be given to the real
reflection in the price of goods of the entire
consumption of work performed on the production -
final consumption chain, therefore including in the
total cost the environmental protection expenses [5].
e Currently in industry, the ecology activity is
subject to the recommendations of the Best
Available Technologies (Techniques) — BAT. The
presence of the word ‘“available”, meaning

“convenient”, makes clear reference to the
economic factor.
e The quality economic category has

ascendancy over the ecological rigors. Let’s take
an example. In processing the metal parts, certain
tools were used to reduce the noise, but they
caused the reduction of the surface quality. This
situation cannot be accepted. In this case,
although the tool material can be considered eco-
material, it does not meet the utility requirements
imposed by the economic system.

6. The roles of social system and sociology

In the MS, there is a function - objective with
plenary value, which is the quality of life, but which
must be interpreted as the final target of a chain of
development and not as unique knowledge priority.

The social sciences applied to the

environment (General Eco-Sociology) put emphasis
on knowing the pro-environmental behaviour of the
citizen. We can distinguish some cases [8]:
— pro-environmental behaviour in the public space;
— pro-environmental behaviour in the private space;
— other behaviours (green technologies, including
the ecological principle in the production
processes, etc.).

It is found that only in the tertiary level, the
General Eco-Sociology pays attention to the role
that the engineering, by green technologies and
ecologisation of the production processes, could
have in the optimisation of the socio-environmental
relations.

7. The roles of the technological system and
engineering

Next, we will present some ideas about the
importance of the technological system which, by
interconditioning with the other systems, is an
important vector of the sustainable development.

de productie, alaturi de capital si munca.

e Cantitatea resurselor extrase din mediu
devine instrument de legatura dintre procesele din
economie cu cele din mediul Tnconjurator.

e Trebuie avuta In vedere reflectarea reala in
pretul marfurilor a Tntregului consum de munca
efectuat pe lantul productie-consum final, deci
includerea in costuri a cheltuielilor cu protectia
mediului [5].

e La ora actuald n industrie, activitatea de
ecologie se afla sub incidenta recomandarilor the
Best Available Technologies (Technics) —BAT.
Prezenta termenului available cu semnificatia de
convenabil (disponibil) face clar trimitere la factorul
economic.

e Categoria economica de calitate are
ascendenta asupra rigorilor de natura ecologica.
Se prezinta un exemplu. La prelucrarea pieselor
metalice s-au folosit scule pentru reducerea
zgomotului, dar s-a constatat diminuarea calitatji
suprafetei. Aceasta situatie nu poate fi admis&. In
acest caz, desi materialul sculei poate fi considerat
ecomaterial, el nu indeplineste conditiile de utilitate
impuse de sistemul economic.

6. Rolul sistemului social si al sociologiei

n cadrul MS exista o functie — obiectiv cu valoare
plenara, care este calitatea vietii, care trebuie Tnsa
interpretata ca scop final al unui lant de dezvoltare
si nu ca prioritate unica de cunoastere.

Stiintele sociale aplicate mediului
(Ecosociologia generald) pun accent deosebit pe
cunoasterea comportamentului  pro-mediu al
cetateanului. Se deosebesc mai multe cazuri [8]:

— comportament pro-mediu din spatiul public;

— comportament pro-mediu din spatiul privat;

— alte comportamente  (tehnologii  verzi,
includerea principiului ecologic Tn procesele de
produciie etc.).

Se constatd c& abia in plan tertiar,
Ecosociologia generald acordé atentie rolului pe
care ingineria, prin tehnologiile verzi gi prin
ecologizarea proceselor de productie, I-ar putea
avea in optimizarea relatiilor socio-
environmentale.

7. Rolul sistemului tehnologic si al ingineriei

In cele ce urmeazd se vor prezenta unele idei
referitoare la importanta sistemului tehnologic
care, in interconditionare cu celalalte sisteme,
constituie vector Tnsemnat de dezvoltare durabila.
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* It is considered that, in fact, the technical
systems determine the social system or even
constitute its very basis, mentioning that the
technology, in general, is the support of the socio-
cultural systems, and its evolution is always
accompanied by cultural changes [13].

e The engineering, technology and industry are
essential components of the society, but they
express their true value only when they provide
solutions to the social problems and develop in the
social utility direction [18].

e An important feature of the technical progress
is that any technical development induces
technical problems which can be solved only by
technical means [19]. So, the ecological
imbalances caused by the expansion of new
techniques and technologies are going to be
mitigated especially by new technical means.

e The technique can be considered as support
for the other systems only if we take into account
its functions:

— actual technological functions;

— general social functions;

— specific social functions.

e The technical & technological development still
relies on the technological prudence, which means
the state of optimization between two trends: the
technological pessimism (the more the technology
develops, the man departs away from his true
nature) and the technological optimism (by
technique, the man attains the greatness
corresponding to its human condition) [13].

e The technological process is a process of
over-ordering (chaos reduction) of the matter from
the material and energy resources turned into
goods (products). It results that the technology,
through technological processes, is a provider of
negentropy in the mega-system [6].

e The reintegration of the by-products and
wastes, through the 3R policies (recycling,
recirculation, regeneration), has a double effect:

— waste quantities reduction (materials with high
degree of matter disorder, i.e. entropic materials),
which means the reduction of the environmental
entropisation phenomena;

— through the waste processing, we increase the
degree of matter ordering inside the wastes and,
therefore, we increase the environmental
negentropy reserve.

e In metallurgy, development means increasing
the production of metal products. Since the
metallurgical process is an objectively pollutant
process, the pollution increase is expected. The
phenomenon is known as the contradiction

Se considera ca de fapt sistemele tehnice
conditioneaza sistemul social sau constituie chiar
baza acestuia, mentionandu-se ca tehnologia, in
general, este suportul sistemelor socio-culturale si
evolutia sa este intotdeauna insotitéd de schimbari
culturale [13].

e Tehnica, tehnologia, industria sunt
componente esentiale ale societatii, dar ele nu Tsi
exprima adevarata valoare decéat cand ofera solutii
problemelor sociale si evolueaza in sensul utilitatii
sociale [18].

e O ftrasatura importanta a progresului tehnic
este aceea ca orice dezvoltare tehnica induce
probleme tehnice care nu pot fi solutionate decéat
tot pe cale tehnicd [19]. Astfel, dezechilibrele
ecologice induse de extinderea noilor tehnici si
tehnologii, urmeaza a fi atenuate in special cu noi
mijloace tehnice.

e Tehnica poate fi apreciata ca suport pentru
celelalte sisteme, daca se au n vedere si funciiile
ei:

— functii tehnologie propriu-zise;

— funciii sociale-generale;

— funciji sociale specifice.

e Dezvoltarea tehnico-tehnologica se bazeaza
pe prudenta tehnologica prin care se intelege
starea de optimizare Tintre doua tendinte:
pesimismul tehnologic (cu cat tehnica se dezvolta
mai mult, cu atat omul se indeparteaza de natura
sa adevaratd) si optimismul tehnologic (prin
tehnica, omul dobandeste maretia
corespunzatoare conditiei sale umane) [13].

e Procesul tehnologic este un proces de supra-
ordonare (micsorare a haosului) a materiei din
resursele materiale si energetice transformate in
bunuri (produse). Rezultd ca tehnologia, prin
procese tehnologice, este un furnizor de
negentropie Tn megasistem [6].

e Reintegrarea subproduselor si degeurilor, prin
politicile 3R (reciclare, recirculare, regenerare), au
un dublu efect:

— micsorarea cantitatilor de deseuri (materiale cu
grad avansat de dezordine a materiei, deci
materiale  entropice), ceea ce Tinseamna
diminuarea fenomenelor de entropizare a mediului;
— prin prelucrarea deseurilor se maregte gradul
de ordonare a materiei in interiorul acestora, adica
se contribuie la cresterea rezervei de negentropie
a mediului.

e In metalurgie dezvoltarea inseamna cresterea
productiei de produse metalice. Intrucat procesul
metalurgic este un proces obiectiv poluant, este de
asteptat marirea poluarii. Fenomenul este
cunoscut sub denumirea de contradictia
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(dichotomy) between development and pollution.
Through the possibilities of reducing the emission
factors (amount of pollutant per unit of product),
the technology can help mitigate the contradiction
mentioned above.

e In the issue of optimizing the expenses for
depollution, their optimal value depends on the
performances of the technologies and equipments
used for pollution prevention and reduction.

e The emergence of new categories (classes) of
metallic materials is the result of the interactions
existing in the convergence areas, in which is also
involved the technological system. These are also
known as intersystem materials. We refer to the
following two situations:

* The metallic socio-materials are the materials
arising from the convergence of the social and
technological systems. Examples: biomaterials,
materials for household utensils, materials for
jewellery and ornaments, materials for works of art,
and others.

* The metallic eco-materials are the materials
arising from the convergence of the natural-
ecological and technological systems. There are two
cases:

- The non-polluting materials are the materials
whose use determines a minimal pollution.
Example: biodegradable materials;

- The materials for depollution (for cleaning) are the
materials used in the industrial effluents treatment.

8. The role of public opinion

Among the causes of pollution, it should also be
mentioned the backwardness of human thinking,
thinking that, in comparison with the development of
technology, has the disadvantage of being unable to
follow immediately and consecutively the
development of material life. It adapts slower and
more cumbersome to the new conditions and
requirements of the material relations, it generalizes
more slowly the new issues, including the dangers
that threaten the natural or artificial environment [13].
In such a context, we must schedule actions
and activities able to make the community aware
of the importance of the D.D. concept
operationalisation.
o  The well-known rule "the polluter pays" can be
turned into the perverse and dangerous phrase: "l
pay, so | may pollute".
e It requires that, in the industry, the well-known
concept ,/I act locally, but think globally”, to be
turned into ,/ act locally, but think and respond
globally”. In metallurgy, there are two situations:

(dihotimia) dintre dezvoltare si poluare. Prin
posibilitdtile de micsorare a factorilor de emisie
(cantitatea de poluant per unitatea de produs),
tehnologia poate contribui la  diminuarea
contradictiei amintite.

e In chestiunea optimizérii cheltuielilor pentru
depoluare, valoarea optimala a acestora depinde
de performantele tehnologiilor si echipamentelor
de prevenire si micsorare a poluarii.

e Aparitia unor noi categorii (clase) de materiale
metalice este rezultatul interactionarilor existente
in zonele de convergenta la care participa si
sistemul tehnologic. Sunt cunoscute sub
denumirea de materiale intersistem. Se face
referire la doua situatii:

* Sociomaterialele metalice sunt materialele
aparute la convergenta dintre sistemul social si
sistemul  tehnologic. Exemple: biomateriale,
materiale pentru ustensile casnice, materiale
pentrru bijuterii si podoabe, materiale pentru opere
de arta si altele.

* Ecomaterialele metalice sunt materialele
aparute la convergenta dintre sistemul natural-
ecologic si sistemul tehnologic. Sunt doua cazuri:
— Materiale nepoluante sunt materialele prin a
caror folosire poluarea este minima. Exemplu:
materiale biodegradabile;

— Materilele pentru depoluare (pentru epurare)
sunt materialele folosite in tratarea depoluanta a
efluentilor industriali.

8. Rolul opiniei publice

Printre cauzele poluarii trebuie amintita si
rdmanerea in urma a gandirii umane, gandire care,
in comparatie cu dezvoltarea tehnicii, prezinta
dezavantajul de a nu putea urma imediat gi
consecutiv dezvoltarea vietii materiale.

Ea se adapteaza mai incet, mai greoi la
noile conditii si cerinte ale relatilor materiale,
generalizeaza mai lent noile probleme, inclusiv
pericolele ce pandesc mediul natural sau artificial
[13].

intr-un astfel de context trebuie programate
actiuni si  activitati care sa constientizeze
comunitatea despre importania operationalizarii
conceptului D.D.

e  Cunoscuta norma ,poluatorul plategte” poate
fi transformata intr-o forma perversa si periculoasa
Lplatesc, deci pot sa poluez’.,

e Se impune ca in industrie cunoscutul concept
sactionez local, dar gandesc global”, sa fie
transformat n ,actionez local, dar géndesc si
raspund global”. In metalurgie exista doua situatji:
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* The indirect pollution. When making steel in
electric arc furnaces, the CO, is not produced
locally, but the steelmaker must be globally
responsible for the CO, produced in the power
plants providing electricity.

* The indirect depollution. It is exemplified by
the flow of using the automotive sheet metal

(Fig.5).

* Poluarea indirectd. La elaborarea otelurilor
in cuptoare cu arc electric, local nu se produce
CO,, dar global, otelarul trebuie s& raspunda
pentru CO,-ul produs in termocentralele care
furnizeaza energie electrica.

* Depoluarea indirectd. Se exemplificad prin
fluxul de utlizare a tablei auto la fabricarea
autovehiculelor (fig.5).

metal performances

Metallurgical Reducing Reducing the
technologies for Reducing the the fuel amount of

improving the vehicle —»| consumption pollutants (CO
automotive sheet weight of vehicles. and others) from

vehicles

Indirect route of depollution

A

.

»

Figure 5. Support for indirect depollution.

We can make the following considerations:
- due to the constant innovation, the steelmaker
improves the usage properties of his products (for
example, the automotive sheet metal);
- as a consequence, the final manufacturer (the
manufacturer of automobiles) reduces the weight
of his car (the automobile);
- finally, the fuel consumption is reduced, and
therefore the CO, pollution of the environment by
the automobile is also reduced;
- the depollution such registered at the end of the
global production flow is primarily due to the
steelmaker, who in upstream made the required
arrangements with direct implications in reducing
the automobile weight;
- if the steelmaker pays tax for the indirect
pollution, should he not be awarded for the indirect
depollution?
e |t becomes necessary to clarify the positions
towards the contradiction between development
and pollution, because there are two directions:
— On the one hand, we should consider the work
of the civil organizations and environmental
movements which campaign for reducing the
pollution, even with the risk of zero development.
— On the other hand, we hold the attention of those
who, even in conditions of pollution, live from
economic and industrial development. In this
context, to quote the opinion of an American worker
who, participating in an investigation regarding the
connection between metallurgical pollution and
development in the Pittsburg area, said: ,we will
have to leave the town if those industrial chimneys
dont smoke out anymore”. A similar idea is
expressed by those working at U.S. Steel: ,we have
nothing against clean air, but we need jobs and so

Se pot face urmatoarele aprecieri:
- datorita  inovarii  permanente,  siderurgul
imbunatateste proprietatile de utilizare ale
produselor sale (de pilda, tabla — auto);
- pe cale de consecinia, producatorul final
(constructorul de automobile) micsoreaza masa
produsului sau (automobilul);
- in final, se reduce consumul de carburant si
deci poluarea cu CO, a mediului de catre
automobil;
- depoluarea inregistrata astfel la capatul fluxului
productiv global se datoreaza in primul rand
siderurgului, care in amonte a luat masurile
necesare cu implicatii directe in micsorarea masei
automobilului;
- daca siderurgul plateste taxa pentru poluarea
indirecta, nu ar trebui premiat pentru depoluarea
indirecta?
e Devine necesara clarificarea pozitiilor fata de
contradictia dintre dezvoltare si poluare, deoarece
se constata doua directii:

— Pe de o parte, trebuie avuta in vedere
activitatea organizatiilor civile si  miscarilor
ecologiste care militeaza pentru micsorarea

poluarii, chiar cu riscul nivelului de dezvoltare zero.
— Pe de alta parte, se refine atentia celor care,
chiar in conditii de poluare, traiesc din devoltare
economico-industriala. Tn acest context se citeazi
parerea unui muncitor american, care participand
la o anchetd privind legatura dintre poluare si
dezvoltare metalurgica din zona Pittsburg, arata:
,Noi va trebui s& parasim localitatea, daca prin
cosurile acelea industriale nu va mai iesi fum”. O
idee asemanatoare este cea exprimata de cei care
lucreaza la U.S. Steel: ,nu avem nimic impotriva
aerului curat, dar avem nevoie de locuri de muncéa
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U.S. Steel is very necessary for us”.

It is obvious that the worker prefers when he
has a job, even under the conditions of an
acceptable pollution.

9. Conclusions

= In the sustainable development of the eco-
socio-economic-technological megasystem, each
of the four component systems (natural-ecological,
social, economic and technological) has its well-
defined role on equal levels of significance.

= The development analysis requires further
attention, by shifting from the ecological —social -
economic complex to the ecological — social —
economic - technological complex.

= In addition to the scientific branches used
today to know the mega-system (ecology,
sociology and economic sciences), we must also
use the engineering.

The current optimization models described
on the ecological-economic or ecological-social-
economic levels must be extended to the ecologic-
social-economic-technological level.
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GALVANIZING AND SUSTAINABLE CONSTRUCTION

ZINCAREA TERMICA SI CONSTRUCTIILE DURABILE
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Abstract: Steel is a strong, versatile and inexpensive material
with uses in many different industries. It has, however, one
major disadvantage: it is prone to corrosion, even in interior
environments corrosion prevention is therefore essential if steel
structures are to be economical. Today, increased awareness of
the long-term savings possible from reduced maintenance costs
have highlighted the need for durable protective systems for
steel. This paper presents some aspects regarding the
advantages of using galvanizing for designers, specifiers,
fabricators and users of steelwork to develop the most effective,
practical and economic solutions.

Sustainable

Keywords: Corrosion, Hot

constructions.

dip galvanizing,

1. Introduction

Future technologies will be low energy and low
waste. Galvanizing is a recyclable solution that
reduces the energy demand of structures.

The pressures on global industry to accept
environmental responsibility for its actions is wholly
justified, given society’s quest for sustainability.

The philosophy of sustainability is quite
simple and is concerned with ensuring a better
quality of life for everyone - now and, importantly, for
generations to come.

The concept is common sense based on
substantial criteria and principles. It sets out to
meet four objectives:

e Social progress, which recognises the needs of
everyone;

e Maintenance of high and stable levels of
economic growth and employment;

Rezumat: Ofelul este un aliaj de fier cu carbon si cu alte
elemente de aliere, intrebuinfat in numeroase ramuri industriale.
Are insd un mare dezavantaj: este supus coroziunii, chiar gi in
medii interioare; de aceea prevenirea coroziunii este esentiala
pentru eficienta gi durabilitatea structurilor din otel. Tn prezent,
este tot mai evident cd pentru a realiza economii pe termen
lung, una dintre solutii este scéderea costurilor de intretinere si
reparatii. Lucrarea de fatéd are ca scop informarea proiectantilor
(designerilor), producétorilor si utilizatorilor de produse din otel
si fontd in aplicarea zincérii termice care este solutia cea mai
eficientd, practicd si economicé de protectie anticoroziva.

zincare

Cuvinte cheie:

durabile.

coroziune, termicd, constructii

1. Introducere

Tehnologiile viitoare vor fi cu un consum redus de
energie si deseuri. Zincarea termica a structurilor
este o solutie de reducere a consumului de energie.

Presiunile care se fac asupra industriei,
pentru a-si asuma consecintele actiunilor lor
asupra mediului, sunt intru totul justificate.

Filosofia durabilitatii este destul de simpla si
este preocupat de asigurarea unei calitati mai
bune pentru toti — acuma si mai important pentru
generatiile viitoare.

De fapt acest concept este unul de bun simt,
bazat pe criteri si principii fundamentale.
Dezvoltarea durabila are urmatoarele scopuri:

e Progresul social, care se refera la necesitatile
generale ale societatii;

e Asigurarea unui nivel ridicat si stabil de crestere
economica si de locuri de munca;
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o Efficient protection of the environment;
e Prudent use of natural resources.

In respect of efficient protection of the
environment and prudent use of natural resources,
the hot dip galvanizing process stands up to
scrutiny and can be considered as a major
contributor towards sustainable construction. [1]

2. Galvanizing and the environment

Galvanizing, the coating of iron or steel with zinc, is
probably the most environmentally friendly process
available to prevent corrosion. It is estimated that
corrosion costs around 4% of GDP in the USA.
Effective corrosion protection is a vital means of
reducing the energy demands of buildings and
structures [1].

Every 90 seconds, across the world, one
tonne of steel turns to rust; of every two tonnes of
steel made, one is to replace rust.

Use of hot dip galvanizing to prevent rust
means that for every one tonne of steel protected
we conserve enough energy to satisfy an average
family’s energy needs for several weeks [2].

Galvanizing is efficient in its use of zinc to
protect steel for very extensive periods - saving
energy and resources with minimal impact on the
environment. Galvanizing will protect steel
structures  for  decades  and minimises
maintenance.

Zinc, the natural element responsible
for this corrosion resistance, is indispensable
for humans, animals and plants.

In the galvanizing process, iron or steel
articles are dipped into a bath containing
molten zinc just above its melting point.

Any zinc that does not form a coating on the
metal remains in the bath for further re-use.
Galvanizing residues are recovered and zinc
recycled for further use [3].

As well as zinc recovered from these
residues, recycled zinc from other sources, such
as zinc scrap, is often used in galvanizing.
Galvanized steel can be recycled easily with other
steel scrap in the steel production process.

Improvements in gas burner technology
have also greatly improved energy efficiency in
heating the galvanizing bath. Exhaust heat is not
wasted it is used to heat pre-treatment chemicals
or dry work prior to immersion.

The galvanizing industry is committed to
understanding and improving the life-cycle
environmental performance of its process and
products. ANAZ has recently helped establish a
Pan-European Life Cycle Inventory database for

« Protejarea eficienta a mediului;

e Utilizarea inteleapta a resurselor naturale.
Zincarea termica asigura protejarea eficienta

a mediului si a resurselor naturale, procesul de

zincare termica ridica procesul de control si poate

fi consideratda ca o contributie importanta pentru

constructiile durabile. [1]

2. Zincarea termica si mediul

Zincarea termica este cea mai buna tehnologie
disponibila in prezent pentru prevenirea coroziunii
produselor din otel sau fonta, fiind o tehnologie
ecologica. Se estimeaza ca in SUA se pierd anual
prin coroziune cca. 4% din PIB. Protectia impotriva
coroziunii este esential pentru reducerea
consumului energetic al cladirilor si structurilor [1].

La fiecare 90 de secunde, in lume, o tona de otel
se transforma in ruging; la fiecare doua tone de otel
produs, o tona este destinata inlocuirii otelul ruginit.

Prin  aplicarea  zincarii termice  se
economiseste la fiecare tona de otel protejat, o
cantitate de energie echivalenta cu cea necesara
unei familii pentru cateva saptamani [2].

Zincarea termica este o metoda eficienta de
protejare a otelului pentru perioade foarte lungi de
timp — economisind astfel energie si resurse, cu un
impact minim asupra mediului. Zincarea termica va
proteja structurile de otel timp de mai multe
decenii, reducand astfel cheltuielile de intretinere.

Zincul, elementul natural care asigura
rezistenta la coroziune, este indispensabil pentru
sanatatea oamenilor, animalelor si plantelor.

Procedeul de zincare termica, consta in
imersarea ntr-o baie de zinc topit a produselor din
fonta sau otel.

Surplusul de zinc, care nu participa la
formarea acoperirii, se scurge inapoi n baie, fiind
reutilizat. Reziduurile zincarii termice se recupereaza,
iar zincul este reciclat pentru o utilizare ulterioara [3].

Astfel zincul recuperat din aceste deseuri,
zincul reciclat din diverse surse este adesea refolosit
in procesul de zincare termica. Ofelul zincat termic
poate fi usor reciclat in procesul de fabricare a
otelului, impreuna cu alte resturi de otel ne-zincate.

Modernizarea tehnologiilor arzatoarelor, a
imbunatatit eficienta energetica la incalzirea baii
de zincare. Caldura emanata nu se pierde ci se
foloseste pentru pre-incalzirea chimica sau
uscarea inaintea imersarii in baie.

Industria zincarii termice se implica in
studierea si perfectionarea performantelor de
mediu a produselor sale. ANAZ a contribuit recent
in Europa la definirea si caracterizarea ciclului de
viata a produselor zincate termic.
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general galvanizing. This LCI (Life Cycle Inventory)
data will allow Environmental Product Declarations
and other life cycle assessments to be made on
structures involving galvanized steel [4].

Process emissions

Process emissions from the galvanizing
process are very low. Aqueous discharge - all
waste liquids - which consist mainly of spent acids
used to prepare the steel, are removed by licensed
waste management companies in accordance with
mandatory procedures, thus protecting surface and
ground water. Spent acid is also increasingly used
to neutralise other wastes and in the manufacture
of water treatment chemicals. The industry has
greatly improved its utilisation of process
chemicals in recent years - reducing the volumes
of acid used per tonne of steel processed [3].

Aceste informatii cuprinse Tn LCl vor permite
aplicarea Declaratiilor Produsele Ecologice si a altor
evaluari referitoare la ciclul de viata la structurile de
otel care implica produse zincate termic [4].

Emisiile in procesul de zincare termica

Emisiile in procesul de zincare termica sunt
foarte scazute. Emisiile lichidele — alcatuite in
special din acizii uzati folositi la pregatirea
suprafetei produselor, sunt de obicei preluate si
tratate de catre societati comerciale autorizate.
Prin tratarea acestora sunt protejate apele de
suprafata si de adancime. Acidul uzat este tot mai
mult folosit pentru neutralizarea unor reziduuri
inclusiv a apelor uzate. In ultimii ani, societatile
comerciale de zincare termica au redus mult
utilizarea substantelor in procesul de zincare
termica — reducand volumul de acid utilizat pentru
tona de otel zincat termic [3].
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Figure 1. The recycling process for zinc in galvanized steel [1].

Emissions to the atmosphere are inherently
very low and are strictly governed by the
Environmental Protection Act. Galvanizing baths
must capture their particulate emissions to air. This
is successfully accomplished by the use of bath
enclosures together with filters. A survey by the
Environment Technology Best Practice
Programme concluded that “Galvanizers use less
than 25 litres of water per tonne of product,
compared with 2000 litres in the general metal
finishing industry” [3].

3. Recycling
Zinc is the principal raw material in galvanizing.

Zinc is an inherently recyclable non-ferrous metal.
It can be recycled indefinitely without any loss of

Emisiile in atmosfera sunt foarte scazute si
strict Tn conformitate cu Directiva Europeana IPPC.
Baile de zincare termica trebuie sa fie prevazute cu
instalatii de captare a emisiilor specifice procesului.
Acest lucru este indeplinit cu succes prin folosirea
bailor Tnchise prevazute cu filtre. Un studiu realizat
in cadrul Programului "Cele mai bune practici in
tehnologile de mediu" a aratat ca "zincatorii
folosesc mai putin de 25 litri de apa/tona de produs,
fata de 2000 liti apa/tona de produs la alte
tehnologii de finisarea suprafetelor [3].

3. Reciclarea
Zincul este principala materie prima la zincarea

termica. Zincul este un metal neferos reciclabil. Se
poate recicla oricat, fara pierderea proprietatilor
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physical or chemical properties. This is a major

advantage for the hot dip galvanizing process

ensuring its environmental sustainability and its
cost effectiveness.

About 30% (2 million tons) of the world’s
zinc consumption is from recycled sources. A
figure which is rising with increased environmental
awareness and improvements in recycling
technology [5].

Estimates suggest that 80% of zinc available
for recycling is in fact recycled (with today's
tecnology). This means that much of the zinc in
use today has probably been used before [5].

The presence of a zinc coating on steel
does not restrict its recyclability. Galvanized steel
is recycled with other steel scrap in the steel
production process; it volatilises early in the
process and is collected for reprocessing.

Other examples of uses and markets for
recycled zinc:

e Zinc oxides — pharmaceuticals, food, fertilisers
and for curing rubber.

e Zinc dust — paints, chemicals,
batteries and in gold recovery.

e Alloyed with other metals — cast into precision
parts for appliances, hardware, electronics and
toys.

Hot dip galvanizing is very efficient in its use
of zinc, as any of the molten metal not forming a
coating on the steel will run back into the
galvanizing bath.

Three residual products are formed during
the process; a zinc/iron mix called dross, zinc ash
and flux skimmings. All of these contain valuable
zinc and are recovered and recycled by specialist
firms and the recycled zinc is often returned to the
galvanizer. Zinc oxide is recovered from
galvanizers ashes and used in pharmaceutical/
beauty products.

lubricants,

4. Zinc - natural and essential for health and the
environment

Zinc is essential to life. It is a natural element found
in all plants and animals and plays a crucial part in
the health of our skin, teeth, bones, hair, nails,
muscles, nerves and brain function. Zinc and its
chemistry is found in over 200 enzymes and
hormones in man [6].

Zinc deficiency is a recognised health
problem. The Recommended Daily Allowance
(RDA) of zinc is 15 mg for a male adult, a figure
that is easily met by a balanced diet containing
meat and vegetables. However, certain people
require more zinc than others, pregnant and

fizice sau chimice. Acesta este un avantaj important

pentru procesul de zincare termica, care asigura o

dezvoltare durabila si reducerea costurilor.

Aproximativ 30% (2 milioane de tone) din
consumul mondial de zinc provine din surse reciclate.
Aceasta cifra creste odatd cu Tmbunatatirea
tehnologiilor de reciclare si cu sensibilizarea industriei
privind aspectele ecologice [5].

Se estimeaza ca, prin tehnologiile actuale,
se recicleaza si re-utilizeaza cca. 80% din zincul
disponibil. Aceasta inseamnd c& majoritatea
zincului utilizat Tn zilele noastre a mai fost probabil
utilizat anterior [5].

Prezenta acoperirilor de zinc nu impiedica
reciclarea otelului. Ofelul zincat termic se recicleaza
impreuna cu alte resturi de otel ne-zincat, zincul de
pe produse se volatilizeaza in prima parte a acestui
proces si poate fi colectat pentru reprocesare.

Alte exemple de utilizare si comercializare a
zincului:

e Oxidul de zinc — farmaceutica, alimentatie,
ingrasamant, tratarea cauciucului;

e Pulbere de zinc - vopsele, chimicale,
lubrefianti, baterii, si recuperarea aurului;

e Zinc aliat cu alte metale — turnarea de piese de
precizie pentru aparate de uz cashic,
computere, electronice si jucarii.

Zincarea termica utilizeaza in mod eficient
zincul, deoarece zincul topit care nu formeaza
acoperirea otelului se scurge inapoi in baie si este
reutilizat.

Produsele reziduale formate Tn decursul
procesului: un amestec de zinc/fier numit drojdie
de zinc, cenusa de zinc si zgura de fluxare. Toate
aceste reziduuri care contin zinc, sunt recuperate
si reciclate de catre firme specializate iar zincul
reciclat este adesea returnat zincatorului. Oxidul
de zinc se recupereaza din cenusa de zinc si este
utilizat la produse farmaceutice/cosmetice.

4. Zincul - element natural esential pentru
sanatate si mediu

Zincul este esential pentru viata. Este un element
natural care se gaseste in toate plantele si animalele
Si joaca un rol crucial in sanatatea pielii, a dintilor,
oaselor, parului, unghiilor, muschilor, nervilor si in
functionarea creierului. Zincul si compusii sai se
regasesc in peste 200 de enzime si hormoni din
organismul uman [6].

Deficienta de zinc In organism constituie o
problema de sanatate deja studiatd si cunoscuta.
Necesarul zilnic de zinc este de 15 mg pentru un
barbat adult, cantitate care se asigura foarte usor
printr-o dietd echilibrata. Totusi, unele persoane au
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lactating women for example, may need as much
as 19 mg a day.

The elderly may be zinc deficient because
of reduced food consumption, especially of
proteins, and so they may need to take a zinc
supplement [6].

Zinc is the 17th most common element in
the earth’s crust. Most rocks contain zinc in
varying amounts and zinc exists naturally in air,
water and soil. Due to natural weathering and
erosion of rocks, soils and sediments together
with volcanic eruptions and forest fires, a small
but significant fraction of natural zinc is
continuously being mobilised and transported in
the environment.

The natural concentrations of zinc in
different environments are referred to as
background levels and can vary considerably
between locations. The animal and plant species
within a particular area have evolved to take up
zinc from their environment and use it for specific
functions in their metabolism.

Consequently, all organisms are conditioned
to the bio-available zinc concentrations in their
environment which are not constant but subject to
seasonal variations. Organisms have mechanisms
to regulate their internal zinc levels. If uptake levels
drop too low, deficiency can occur and adverse
effects may be observed.

Building from Tenbury, Worcestershire

The restoration of this unusual building
showed that the galvanized steel cladding and roof
sheets, which have protected the building for
nearly ninety years, can, at the end of their life be
re-galvanized to provide the same protection all
over again [7].

nevoie de mai mult zinc decét altele, de exemplu
femeile nsarcinate sau care alapteaza, au nevoie de
19 mg/zi. Persoanele mai in varsta pot avea deficit
de zinc, din cauza consumului redus de alimente, in
special de proteine, si de aceea ele pot avea nevoie
de un supliment alimentar pe baza de zinc [6].

Zincul ocupa locul 17 in topul elementelor
raspandite in scoarta terestra. Majoritatea rocilor
contin zinc in diferite proportii. Zincul exista in mod
natural nu numai Tn sol ci si in aer si apa. Datorita
umiditatii naturale, a eroziunii rocilor, solului, a
sedimentelor, precum si datoritd eruptiilor
vulcanice si a incendiilor forestiere, o mica dar
importantd cantitate de zinc natural este continuu
antrenata si transportata in mediu.

Concentratiile naturale de zinc din diferite
medii sunt considerate ca nivel de referinta si
difera de la o regiune geografica la alta. Speciile
de animale si de plante dintr-o anumita regiune s-
au adaptat si asimileazd zinc din mediul
inconjurator, pentru a-l folosi in diferite functii
specifice metabolismului lor.

Prin urmare, toate organismele vii sunt
conditionate de concentratiile de zinc disponibile in
mediul Tnconjurator, care nu sunt constante Cci
supuse variatiilor sezoniere. Organismele dispun
de mecanisme de reglare a nivelului zilnic de zinc.
Daca nivelul de zinc asimilat este prea scazut, pot
apare deficiente si efecte adverse, putem observa
efecte adverse.

Cladire din Tenbury Worcestershire

Restaurarea acestei cladiri neobisnuite
dovedeste ca acoperisul si partile din fatade, au
protejat cladirea timp de aproape nouazeci de ani.
In urma restaurérii, aceste elemente au fost re-
zincate, asigurandu-se astfel o noua si la fel de
indelungata protectie [7].

M mmﬂ)"ﬂ'v
A‘WI--I-- —§

Figure 2. Building from Tenbury, Worcestershire.
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5. Conclusions

Hot dip galvanizing has many benefits as a method
of corrosion protection.
Importantly, it will:

e Provide steel with a coating which has a long
(50 — 80 years), predictable and maintenance
free life;

¢ Be highly competitive on a first cost basis;

e Be the most economic way to protect steel over
long periods;

e Be a sustainable solution.
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o Este o solutie durabila.
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297 p. ISBN 0-08-044511-X.
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CONSIDERATION ON THE COMPQOSITION OF THE DEPOSITED MATERIALS IN
NONCOMPLIANT LANDFILL CLUJ-NAPOCA (PATA RAT)

CONSIDERATII ASUPRA COMPOZITIEI MATERIALELOR DEPOZITATE iN
DEPOZITUL NECONFORM DE DESEURI MUNICIPALE CLUJ-NAPOCA (PATA RAT)

Michaela Bianca SOPORAN™, Gheorghe BATRINESCU?

Technical University of Cluj-Napoca, Faculty of Materials and Environmental Engineering, Department Environmental
Engineering and Sustainable Development Entrepreneurship, 103-105 Muncii Ave, Cluj-Napoca, Romania
National Research and Development Institute for Industrial Ecology (ECOIND), Environmental Pollution Assessment
and Monitoring Dept., 71-73 Drumul Podu Dambovifei street, 6th sector, Bucharest, Romania

Abstract:

After sampling the soil of municipal waste landfill Pata Rat,
located near Cluj-Napoca, we established by laboratory
analizes the percentage composition of the materials, aiming
the characterization of noncompliant landfill, that has to be
closed.

Keywords:
composition.

municipal waste, noncompliant landfill, material

1. Introduction

In this paper we made studies on material
degradation from noncompliant landfills, the main
difficulty was that the analysis is influenced by the
distribution and waste composition randomly
deposited over time.

In the particular case of Pata Rat landfill
nearby Cluj-Napoca, which was the experiment
site, the situation is, as follows:

— the waste collection from an area of
approximately 400.000, inhabitants was not
done selective and storage is mixed and
uncontrolled;

— during the filling process, there was no plan for
covering the storage and is not possible now, to
specify the time of deposition;

— the long time of approximately 35 years of
filling, the constituent layers gave by the evolution
of all materials and products that were stored
indicate no periodicity in the composition of
layers, by height.

Rezumat:

n urma prelevarii de probe de sol de la niveul depozitului neconform
de deseuri municipale Pata Rat, situat /dnga Cluj-Napoca, s-a
stabilit prin analize de laborator compozitia procentuald a
materialelor prezente, urmarindu-se astfel o caracterizare a
stdrii depozitului care urmeazé a fi inchis pentru neconformitate.

Cuvinte cheie: deseuri
compozitia materialelor.

municipale, depozit neconform,

1. Introducere

In cadrul lucrarii s-a realizat unui studiu asupra
degradarii materialelor depuse in depozitele de
deseuri neconforme, dificultatea studiului efectuat
constand Tn faptul ca analiza este influentata de
distributia compozitiei aleatorii a deseurilor depuse
de-a lungul timpului. Tn cazul depozitului Pata Rat,
langa Cluj-Napoca, unde s-a facut experiementul,
situatia este urmatoarea:

— colectarea deseurilor, pentru un areal al populatiei
de aproximativ 400.000 de locuitori, nu s-a facut
selectiv, depunerea facandu-se in amestec intr-o
maniera necontrolata;

— n cadrul procesului de depunere, nu a existat un
plan de depozitare si acoperire a deseurilor, nefiind
posibila precizarea in timp a depunerilor;

— timpul indelungat de depunere, de aproximativ 35
de ani, a facut ca straturile constituente sa cunoasca
o evolutie a materialelor si produselor depuse,
perioada mentionatd insemnand o crestere a
cantitatilor de produse greu degradabile.

*Corresponding author / Autor de corespondenta:
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2. Materials and methods

In order to determine the material composition of
municipal waste from noncompliant landfill Pata
Rat nearby Cluj-Napoca, we realized a 10 m deep
driller mine and we sampled every meter.

Drilling was made with a mobile drilling
facility in operated by SC Mines - Research and
Design Institute of Mining SA - Cluj-Napoca, in
VALENDEM research program.

In figure 1. we present some images taken
from assay, to determine the material composition
of nonconforming landfill Pata Rat.

a. Placing the drill plant

c. Start drilling

2. Materiale si metode

In vederea determinrii compozitiei materialelor in
depozitul neconform de deseuri municipale Cluj-
Napoca (Pata Rat), s-a realizat un foraj la o
adancime de 10 m si s-au prelevat din metru in
metru probe. Forajul a fost realizat cu o instalatie de
forare mobila aflata in exploatare la S.C. MINESA —
Institutul de Cercetari si Proiectari Miniera S.A. - Cluj-
Napoca, in programul de cercetare VALENDEM.

In figura 1. se prezintd cateva imagini
realizate la prelevarea probelor, in vederea

determinarii compozitiei materialelor existente in
depozitul neconform de deseuri de la Pata Rat.

b. Anchoring system

by b ) gy

d. The first depth samples

Figure 1. Images on assay.

Tests made on samples taken to determine
the composition of deposited material were done in
two stages: determination of macro characterization
of materials and determining the micro state of
degraded waste.

Analizele facute pe probele prelevate pentru
determinarea compozitiei materialelor depozitate
s-au realizat in doua etape: etapa de determinare
a caracterizarii la nivel macro a materialelor si
micro a deseurilor degradate.
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We determined the composition of each
mixture from all our ten samples taken. The results
are presented in Table 1.

S-a stabilit compozitia fiecarei probe din
cele zece prelevate. Rezultatele sunt prezentate Tn
tabelul 1.

Table 1.
Composition of municipal waste landfill Pata Rat, in Cluj-Napoca.
The Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
components UM 1 2 3 4 5 6 7 8 9 10
Plastic % 0.86 5.94 0.54 1.90 2.40 7.29 6.08 19.23 5.82 0.56
Glass/ceramic % 7.50 4.95 8.70 19.91 8.00 6.25 12.16 15.39 10.47 0.56
Wood % 0.16 0 0.16 2.84 4.00 2.08 1.35 1.92 1.16 0
Paper % 0.01 3.96 0.03 0 0 1.04 0 1.92 1.16 0
Gravel % 16.06 9.89 21.49 2.85 18.40 8.33 8.78 0 26.74 3.33
Debris/concrete % 5.36 5.94 7.34 17.06 3.20 4.17 16.22 3.85 9.30 6.67
Textiles % 0.64 0.01 0.55 0.47 4.00 1.04 0.68 32.69 1.16 0
Dust/ground % 69.41 69.31 61.19 54.97 60.00 69.80 54.73 25.00 44.19 88.88
TOTAL % 100 100 100 100 100 100 100 100 100 100

3. Results and discutions

In figures 2-9 is shown the composition variation
of municipal waste from Ilandfill Pata Rat.
depending on the depth from which they have
been taken.

After determining the composition. the
following components were removed the plastic.
glass/ceramic, gravel and debris/concrete and rest
of the remaining mixture were subject to laboratory

3. Rezultate si discutii

Variatia compozitiei deseurilor municipale de la
depozitul Pata Rat, in functie de adancimea de la
care s-a facut prelevarea, este prezentata in

figurile 2-9.
Dupa stabilirea compozitiei, au fost
indepartate componentele de plastic,

sticld/ceramica, pietris si moloz/beton, iar amestecul
ramas a fost supus analizelor de laborator in

analysis. Analyses were performed in the conformitate cu normele in vigoare. Analizele au
Laboratory Testing of National Research and fost efectuate in cadrul Laboratorului de Tncercari
Development Institute for Industrial Ecology, din Institutul National de Cercetare Dezvoltare
ECOIND, Bucharest. pentru Ecologie Industriala, ECOIND, Bucuresti.
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Figure 2. Balance variation of plastic present in the waste sample composition.
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Figure 3. Balance variation of glass and ceramics present in the waste sample composition.
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Figure 4. Balance variation of wood present in the waste sample composition.
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Figure 5. Balance variation of paper present in the waste sample composition.
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Figure 6. Balance variation of gravel present in the waste sample composition.
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Figure 7. Balance variation of debris and concrete present in the waste sample composition.
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Figure 8. Balance variation of textiles present in the waste sample composition.
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Figure 9. Balance variation of soil particles present in the waste sample composition.

The figures 2-9 have been carefullly
analized and we observe that the area from which
samples were taken, has the following
composition:

- plastic (waste) varies between 0.56 - 23%;

- glass (waste) varies from 0.56 - 19.91%;

- wood (waste) varies between 0 - 4%;

- paper (waste) varies between 0 - 3.96%;

- textiles (waste) varies between 0 - 32.69%;
- construction debris and concrete varies

between 3.2 - 17.06%;

- ground and dust particles varies from 25 -

88%.

To find the average composition of an non-
compliant waste layer, we adopt the following
procedure:
will remove the minimum and the maximum
values from each category;
will exclude irrelevant results;
will establish the results taken into account to
determine the average composition;
will calculate averages for each category of
material.

We calculated the percentage waste
plastic weight from landfill, using datas from Table
1. and the above procedure, we had the following
situation:

— The maximum and minimum elimination (sample
3 and sample 8) and the considered outcome
(sample 1, sample 2, sample 4, sample 5,
sample 6, sample 7, sample 9 and sample 10)
we calculate an average concentration:

In urma unei analize amanuntite a figurilor
2-9, se observa ca, la nivelul zonei din care s-au
prelevat probele in stare macroscopica, avem
urmatoarea situatie:

- plasticul (deseu) variaza intre 0,56 - 23%;
- sticla (deseu) variaza intre 0,56 - 19,91%;
- lemnul (deseu) variaza intre 0 - 4%;

- hartia (deseu) variaza intre 0 - 3,96%;

- textilele (deseu) variaza intre 0 - 32,69%;

- molozul si deseurile din constructii variaza

ntre 3,2 - 17,06%;

- paméantul si particulele de praf variaza

ntre 25 - 88%.

Pentru a afla compozitia medie a unui strat
din cadrul depozitului neconform de deseuri,
adoptam urmatoarea procedura:

— elimindm valorilor maxime si minime de la
fiecare categorie de material;

excludem rezultatele nerelevante;
stabilim rezultatele de luat Tn calcul
determinarea compozitiei medii;

— calculam media aritmetica pentru fiecare
categorie de material.

in calculul ponderii deseurilor de plastic din

cadrul compozitiei existente la nivelul depozitului,
folosind datele din tabelul 1. si procedura
prezentata anterior, avem urmatoarea situatie:
Prin eliminarea maximului si a minimului (proba
3 si proba 8) si stabilirea rezultatelor luate n
considerare (proba 1, proba 2, proba 4, proba
5, proba 6, proba 7, proba 9 si proba 10) se
calculeaza concentratia medie:

pentru

0.86+5.94+1.9+2.4+7.29+6.08+5.82+0.56

CA plastic [%]:

Ca plastic [%0] = 3.85625% =

8

~

3.86%.
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Similarly, we can calculate the average
compositions of other components. The results of
applying this methodology are:

o Cap glass = 9.13%;

o  Cawood = 1.2%;

o Ca paper = 0.52%;
e Ca texiles = 1.06%;
e Ca gravel= 11.25%;
° CA debris = 746%,
o Ca qust = 60.12%.

Weighing the results, we have the
following average composition of the analyzed
landfill area:

e Ca plastic = 4.01%;
e Ca glass = 9.5%;

o  Cawood =1.3%;
e Ca paper = 0.5%;

o Ca texiles = 1.2%;
e Ca gavel— 11.9%;

o Ca debis = 7.76%;
o  Caqust=63.7%.

The analysis made shows that the
macroscopic recoverable materials (plastic, glass,
wood, paper, textiles) has an approximate share of
16%. The inert material, (gravel and debris) has a
share of approximately 20%, the resulting
degradation waste and the ground have a share of
65%.

4., Conclusions

Analyzing the results of municipal waste
composition from noncompliant landfill "Pata Rat"
nearby Cluj-Napoca, we find that we can not draw
a clear conclusion on the relationship between the
values measured and the layer from which the
sample had been taken. We believe that waste
was not deposited successively, in an order from
the bottom to the top. At the same time, the waste
deposit randomly determined sequence of different
compositions that can not be characterized or
assigned to a certain period of time.

In the analysis made, we warn that the
researches were not made only on municipal
waste. Actually, municipal waste is mixed with
construction and demolition waste and with soil
layers from the excavations and coatings.
Therefore, we consider sampling in each layer can
not disregard this fact

We propose a method to assess the
potential recovery status of non-compliant landfill
Pata Rat. Landfill materials can be grouped in
three major parts:

In mod analog, se calculeazad compozitiile
medii pentru celelalte componente. Rezultatele
aplicarii acestei metodologii, sunt urmatoarele:

o  Custias= 9,13%;

®  Cmiemn =1,2%;

®  Cumnhartie = 0,52%;

®  Cumiexie = 1,06%;
®  Cupietiis = 11,25%;
¢  Cwumoloz = 7,46%;
¢ Cwmpamant = 60,12%.

Ponderéand rezultatele obtinute, avem
urmatoarea compozitie medie a zonei din depozit
care a fost analizata:

- Cwum plastic = 4,01%;
—  Cwusticls = 9,5%;

- CM lemn = 113%1

—  Cwunarie = 0,5%;
—  Cwutexile = 1,2%;

- CM pietrisz 1119%1
- CMmoloz = 7,76%;
—  Cwpamant = 63,7%.

Din analiza facuta se constata ca, partea
recuperabila la nivel macroscopic (plastic, sticla,
lemn, héartie, textile) are o pondere aproximativa
de 16%. Partea inerta (pietris si moloz) are o
pondere e aproximativ 20%, iar pamantul si
partea rezultata din degradarea deseurilor au o
pondere de 65%.

4. Concluzii

Analizdnd rezultatele compozitiei deseurilor din
depozitul neconform de deseuri municipale ,Pata
Rat” din apropierea municipiului Cluj-Napoca,
constatam ca nu se poate trage o concluzie
referitoare la relatia care exista intre valorile si
stratul din care s-a prelevat proba. Consideram ca
depunerea deseurilor nu s-a facut succesiv, de la
partea inferioara spre cea superioard. In acelasi
timp, depunerea unor deseuri in amestec nu poate
fi caracterizata sau atribuita unei anumite perioade
determinate.

in analiza facuta, atentionam faptul ca
determinarile efectuate nu au fost realizate numai
pentru deseurile municipale. Tn mod real, deseurile
municipale au fost Tinsotite de deseuri din
constructii si demolari si de straturi de paméant
utilizate pentru acoperirea deseurilor.

Pornind de la rationamentele dezvoltate in
cadrul prezentelor concluzii, propun o metoda de
evaluare a starii potentialului de valorificare a
depozitelor neconforme de deseuri. Materialele
dintr-un depozit de deseuri municipale se pot
grupa n trei mari catgorii:
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— the recoverable component (macro);
— the inert component;
— the resulted component from biodegradable
waste degradation.
To determine the components mentioned,
we propose the following:
e zoning the deposit according to historian
known deposit activity;
e preliminary assessment of areas according
to their potential;
e establishment of potential components for
analysis and evaluation at the macroscopic

level,

e mapping of potential analyzed areas;

e source analyzing and technological
operating decisions.
Excluding technological exploitation

issues, we proposed a method for assessing the
potential by determining the waste components.

Considering that landfil was made
randomly, the method for determining components
should be based on vertical and horizontal
sampling. Vertical sampling step should be of 1-2 m
and horizontal sampling step should be 10-15 m.

The proposed method was based on the
experiment made to determine the landfill material
degradation. The assumption made in the sense
that there was a filling order and the corresponding
specified time, was not checked by the
measurements.

We proposed to characterize the deposit,
knowing that filing waste and technological
treatments were random and difficult to quantify,
we initiated this method as a characterization of
components in noncompliant landfill.

The case of study was achieved in
municipal landfill Pata Rat, nearby Cluj-Napoca,
Romania.
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OPERELOR DE ARTA MONUMENTALE TURNATE DIN BRONZ
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Abstract: Intensive air pollution, in combination with the lack of
conservation of monuments exposed to these environments,
makes the mains cause of damage to cultural objects metal to be
atmospheric corrosion.

This paper proposes a study of the main factors leading to the
degradation of cast bronze monuments and exposed in open
atmosphere. Also the paper includes a case study on the
influence of environmental factors on degradation the King
Mattias statuary group in Cluj-Napoca, Romania.

Keywords: bronze, patina, atmospheric corrosion, corossion
products.

1. Introduction

Metals are a group of materials very resistant to
environmental factors, however almost all are
subject to erosion and corrosion.

This is due some series of chemical and
electrochemical reactions, depending on the
nature of the metal and the conditions to which it is
exposed. Acording to them, degradation can be
slow or accelerated [1 - 4].

Copper alloys (brass, bronze) shows
moderate stability under atmospheric conditions.

A characteristic less usual of the patina
formed in the less acidic environments and a
medium degree of acidity (aggressiveness) is that
the patina protects the metal substrate. This type
of patina is called noble patina.

However due to the increase pollution and
the acid rain, bronze exposed in urban
environments is subjected to an acceleration of the
corrosion and hence a depreciation of appearance.

Rezumat: Cresterea intensivd a poludrii atmosferice, in
combinatie cu lipsa mésurilor de conservare a monumentelor
expuse in aceste medii face ca principala cauza a deterioréarii
obiectelor culturale metalice sa fie coroziunea atmosferica.
Aceasta lucrare fgi propune un studiu privind principalii factori
care duc la degradarea monumentelor turnate din bronz expuse
in atmosferd deschisd. De asemenea lucrarea contine un studiu
de caz privind influenta factorilor de mediu privind degradarea
monumentului statuar Matei Corvin din Cluj-Napoca, Romania.

Cuvinte cheie: bronz, patina, coroziune atmosferica, produsi
de coroziune.

1. Introducere

Metalele formeaza un grup de materiale foarte
rezistente la factorii de mediu, cu toate acestea
aproape toate sunt supuse eroziunii i coroziunii.

Acest lucru se datoreaza unor serii de reactii
chimice si electrochimice, care depind de natura
metalului si de conditiile Tn care acesta este expus.
n functie de acestea, degradarea poate fi lenta
sau accelerata [1 - 4].

Aliajele pe baza de cupru (alama, bronzul)
prezinta stabilitate moderata in conditii atmosferice.

O caracteristica mai putin obisnuita a patinei
formate in medii mai putin acide sau la un grad
mediu de aciditate (agresivitate) este aceea ca
patina protejeaza substratul de metal. Acest tip de
patina este numit patina nobila.

Totusi din cauza cresterii poluarii si a ploilor
acide, bronzul expus Tn medii urbane este supus
unei accelerari a coroziunii si deci a unei deprecieri
a aspectului.
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The degradation of the bronzes by
monumental artwork is a phenomenon of a certain
complexity and involves electrochemical reactions
determined by the several factors such as: the
nature of air pollution, metal composition of the
material, the microstructure of the metallic material,
the umidity, degree of processing of the surface,
temperature and exposure time for the
development of corrosion products. This is mainly
due especially of the interaction between the water
and corrosive substances from the surface of
materials [4 - 6].

According to studies [6 - 8] after a long
exposure in urban and coastal atmosphere, copper
alloys (brass, bronze) form a dense layer which
prevents development of corrosion process in less
acidic environments or a medium degree of acidity
(aggressiveness).

This layer called patina is composed mostly
of copper sulphate and smaller quantities of
copper chlorides in coastal areas.

As opposed to usual by corrosion products
the patina formats on old objects is appreciated
because of their attractive color and their
association with age.

The most times, patina is the light green or
the dark green, depending on the conditions under
which the corrosion has occurred.

The patina color formed on bronze surfaces
depends by the corrosion products formed which in
their turn depend partial by the alloy and partial by
the environment in wich was formed. For example
copper or bronze exposed to urban atmosphere for
many decades, has a greenish patina due to
carbonate or sulphate copper crystals [4 - 8].

Dark green color is given by the presence of
copper or of lead sulphides and the green color is
given of lead carbonate or tin oxide.

Patina may have a reddish tint because of
the presence of a copper oxide layer (cuprite).

The composition of patina not reflect
environmental interaction with the metal substrate,
it can be correlated with environmental
constituents, considered as chemical and
electrochemical which interact with metal layer,
leading to specific products of corrosion or
contamination. Between pure corrosion model and
that of bronze there are differences as regards the
patina forming [16 - 17]. The patina obtained on
the pure copper contains an external layer green of
Cu®* oxidized and an inner layer oxidized of type
Cu,0 located above the non-corrosion metal layer.
In the case of bronzes, which are alloys of copper
with tin, be taken into account of the significant
concentrations of tin [17]. The corrosion bronzes

Degradarea bronzurilor din care sunt turnate
operele de artd monumentale este un fenomen de
o anumita complexitate si implica reactii
electrochimice determinate de o serie de factori

cum ar fi: natura poluantilor din atmosfera,
compozitia materialului metalic, microstructura
materialului  metalic, umezeala, gradul de

prelucrare a suprafetei, temperatura si timpul de
expunere necesar dezvoltari produsilor de
coroziune. Aceasta se datoreaza cu precadere
interactiunii dintre apa si substantele corozive de la
suprafata materialelor [4 - 6].

Conform studiilor [6 - 8] dupa o lunga
expunere in atmosfera urbana sau de coasta,
aliajele pe baza de cupru (alama, bronz) formeaza
un strat dens care Tmpiedica dezvoltarea
procesului de coroziune Tn medii mai putin acide
sau de un grad mediu de aciditate (agresivitate).

Acest strat numit patina este compus in cea
mai mare parte din sulfati ai cuprului si cantitati
mai mici de cloruri ai cuprului Tn zonele de coasta.

Spre deosebire de produsii obisnuiti de
coroziune, patinele formate pe obiectele vechi sunt
apreciate din cauza culorii lor atractive si asocierii
lor cu vechimea.

De cele mai multe ori, patina este de culoare
verde deschis sau verde Tinchis, in functie de
conditiile in care a avut loc coroziunea.

Culoarea patinelor formate pe suprafetele din
bronz depinde de produsii de coroziune formati care
la réandul lor depind partial de aliaj, partial de mediul
in care s - au format. De exemplu cuprul sau bronzul
expus n atmosfera urbana, timp de mai multe
decenii, prezinta o patina de culoare verzuie datorita
cristalelor de carbonat sau sulfat de cupru [4 - 8].

Tonul de verde inchis este dat de prezenta
sulfurilor de cupru sau plumb iar cel de verde deschis,
de carbonatul de plumb sau oxidul de staniu.

Patina poate avea o tenta de roscat datorita
prezentei unui strat de oxid de cupru (cuprit).

Compozitia patinelor nu reflecta
interactiunea mediului cu substratul metalic,
aceasta poate fi corelata cu constituentii mediului,
considerati agenti chimici sau electrochimici, care
interactioneaza cu stratul metalic, conducand la
produsi specifici de coroziune sau de contaminare.
Intre modelul de coroziune al cuprului pur si cel al
bronzului exista diferente in ceea ce priveste
formarea patinei [16 - 17]. Patina obtinuta pe cuprul
pur contine un strat exterior de Cu”* oxidat in verde
Si un strat intern oxidat, de tip Cu,O aflat deasupra
stratului de metal necorodat. in cazul bronzurilor,
care sunt aliaje ale cuprului cu staniu, trebuie tinut
cont de concentratile semnificative ale staniului
[17]. Coroziunea bronzurilor se bazeaza pe
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are based on selective dissolution of copper and

comprises two phases:

e The oxidation of the alloy until there is a film of
oxides, corrosion products;

e The progressive increase of oxide layer is more
or less inhibitor.

If the oxide layer is inhibitor, isolated, it is
about corrosion of Type I. The corrosion of Type Il
appears when a layer of oxide is forming, less
passive, which is due the complexation tin ions
with copper ions. The system in this case is a
system for active corrosion [146].

The corrosion of Tipe | appears in
moderately aggressive environments, corresponds
to an internal oxidation, a process of dissolution of
copper ions and diffusion along the layers of
corrosion controlled. Often leads to the formation
of noble patina [17-18].

The corrosion or the patina of Type Il is
classified as being of inferior quality thant Tipe |
[137, 152], occurs in general in aggressive
environments. Is characterized by significant
changes of the surface. This corresponds to
uniform corrosion phenomena generalized or by a
corrosion localized.

The bibliographic study realized [4-17]
concludes that, layer of corrosion products formed
on the surface of bronze alloys exposed to
atmospheric corrosion is formed by the following
compounds: copper oxides (Cu,O, CuO), silicon
oxide (SiO,), gypsum (CaS0,42H,0), copper
sulphate (CuSQ,), carbonates ((CuCOsCu(OH),,
azurite), sulphides (copper sulphides or chalcocitul
— Cu,S), copper sulphate (brochantitul, antleritul),
copper chloride, copper hydroxide (paratacamit,
atacamit).

2. Environmental factors

Atmospheric corrosion, even in a closed room is
determined by the presence of humidity and
aggressive gases (carbon dioxide, sulphur dioxide,
ammonia, etc.), which are polluted atmosphere in
large enough quantities.

Effect of relative humidity and temperature
Corrosion is an electrochemical process
that require the presence of an electrolyte due
to take place. Consequently the presence of
moisture on the surface of bronze leads to
acceleration of formation of patina layer.
Several studies [17 - 19] have shown that in
addition to order climatic parameters, humidity
in the presence of corrosive species have a lead
role in the degradation bronze surface exposed

dizolvarea selectiva a cuprului si cuprinde doua

etape:

¢ Oxidarea elementelor aligjului pana la formarea
unui film de oxizi, produsi de coroziune;

e Cresterea progresiva a stratului de oxizi, strat
care este mai mult sau mai putin inhibitor.

Daca stratul de oxizi este inhibitor, izolant,
vorbim de coroziune de tip I. Coroziunea de tip Il
apare in cazul unui strat de oxizi mai putin
pasivant, fapt datorat complexarii ionilor de staniu
cu ionii de cupru. Sistemul Tn acest caz este un
sistem de coroziune activ [146].

Coroziunea de tip | apare in medii moderat
agresive, corespunde unei oxidari interne, cu un
proces de dizolvare a ionilor de cupru si de
difuzie de-a lungul straturilor de coroziune
controlatd. Conduce deseori la formarea de
patina nobila [17 - 18].

Coroziunea sau patina de tip Il este
catalogata ca fiind de calitate inferioara celei de tip
| [137, 152], apare in general in medii agresive. Se
caracterizeaza prin modificari importante ale
suprafetei. Aceasta corespunde unor fenomene de
coroziune neuniforma generalizata sau printr-o
coroziune localizata.

In urma studiului bibliographic [4-17] realizat
s-a conchis ca stratul de produsi de coroziune
format pe suprafetele aliajelor de bronz expuse la
coroziunea atmosferica este format din urmatorii
compusi: oxizi ai cuprului (Cu,0O, CuO), oxid de
siliciu (SiO,), gips (CaS04-2H,0), sulfat de cupru
(CuSO,), carbonati ((CuCO3Cu(OH),, azurit),
sulfuri (sulfura de cupru sau chalcocitul — Cu,S),
sulfati de cupru (brochantitul, antleritul) cloruri ale
cuprului, hidroxicloruri de cupru (paratacamit,
atacamit).

2. Factorii de mediu

Aparitia coroziunii atmosferice, chiar si intr-o incapere
inchisa, este determinata de umiditatea aerului si de
prezenta gazelor agresive (dioxid de carbon, dioxid de
sulf, amoniac si altele), care in atmosfera poluata se
gasesc in cantitate destul de mare.

Efectul umiditatii relative si a temperaturii
Coroziunea este un proces electrochimic,
ca urmare este necesara prezenta unui electrolit,
pentru a avea loc. Prin urmare prezenta umiditatii
pe suprafata de bronz conduce la accelerarea
formarii stratului de patina. Mai multe studii [17 -
19] au demonstrat ca pe langa alti parametrii
climaterici, umiditatea, in prezenta speciilor
corozive au un rol major Tn degradarea
suprafetelor de bronz expuse Tn atmosfera.
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to the atmosphere. In a dry environment, a copper
surface oxidized to form a protective layer of Cu,O,
while in the presence of a water the protective
nature of layer is degrades.

Regarding the effect of temperature, there
is little information on the influence of this
parameter, which suggests that temperature is
not a relevant factor in the corrosion of bronzes
exposed to the atmosphere.

Some studies show that the corrosion rate
of copper in the temperature range of 6 - 26 °C,
remains constant [19]. It can be concluded that
the formation of patina on bronze surface is
delayed at low temperature and dry atmosphere.

Effect of sulfur dioxide

Corrosion rate of copper increases when the
atmosphere is polluted with large quantities of SO,,
according to the study [19], above the 0.62 - 0.68
mg SOgdm® copper corrosion rate increases
significantly with the degree of pollution.

Aqueous layer on the surface of monuments
is a suitable environment for the adsorption and
oxidation of sulfur dioxide (SO,) forming a layer
rich in sulfur acid. In this conditions Cu™ oxidizes in
Cu” finally resulting to the appearance of the
patina layer based on copper salts (brocantitul).

Effect of chloride

Also chlorides ions have a strong influence
on atmospheric corrosion of cooper. Some studies
[19] shows that the level of pollution of the order
300 — 600 mg NaCl/m® causes a noticeable
increase of corrosion in case pure copper.

Effect of exposure time

Research shows that between corrosion rate
and exposure time there is a relationship of the
form:

= A"

Where: A and C represents corrosion loss after
one year respectively after "t" years of exposure.
C/t represents corrosion rate and A and n are
constants specific to each "site".

Effect of rainfall

He [19] found that a sufficient volume of
precipitation can mobilize the soluble corrosion
products on the surface leading to destabilization
of patina and appearance of leak aspect.

Effect of surface porosity

A surface with high porosity and multiple
defects facilitates the entry and retention of
corrosive species.

In mediu uscat o suprafatd de cupru oxideaza
formand un strat protector de Cu,0, in timp ce, in
prezenta unui strat de apa natura protectoare a
acestuia se degradeaza.

n ceea ce priveste efectul temperaturii, sunt
putine informatii referitor la influenta acestui
parametru, ceea ce sugereaza faptul ca
temperatura nu este un factor relevant in procesul
de coroziune al bronzurilor expuse in atmosfera.

Unele studii aratd ca viteza de coroziune a
cuprului in domeniul de temperaturi 6 - 26 °C,
ramane constanta [19]. Se poate conchide ca
formarea patinei pe suprafata bronzului este
intarziata la temperaturi scazute in atmosfera uscata.

Efectul dioxidului de sulf

Viteza de coroziune a cuprului creste atunci
cand atmosfera este poluata cu cantitati ridicate de
SO,, conform studiului [19], peste pragul de 0,62 —
0,68 mg SOs/dm?® viteza de coroziune a cuprului
creste considerabil cu gradul de poluare.

Stratul apos de pe suprafata monumentelor
este un mediu adecvat pentru adsorbtia si oxidarea
dioxidului de sulf (SO,) formand un strat acid bogat
in sulf. In aceste conditi Cu’ oxideazd in Cu*
ducénd in cele din urma la aparitia in stratul de
patina a sarurilor pe baza de cupru (brocantitul).

Efectul clorurilor

lonii de clor au de asemenea o influenta
puternica asupra coroziunii atmosferice a cuprului.
Unele studii [19] arata ca un nivel de poluare de
ordinul 300 — 600 mg NaCl/m” cauzeaza o crestere
notabila a coroziunii Tn cazul cuprului pur.

Efectul timpului de expunere
Studiile arata ca ntre viteza de coroziune si
timpul de expunere exista o relatie de forma:

C = A"
Unde: A si C reprezintd pierderea prin coroziune
dupa un an respectiv dupa ,t” ani de expunere.
Raportul C/t reprezinta viteza de coroziune iar A si
n sunt constante specifice fiecarui ,site”.

Efectul precipitatiilor

He [19] a constatat ca un volum suficient de
precipitatii poate mobiliza produsele de coroziune
solubile de la suprafatd ducand la destabilizarea
patinei si aparitia unui aspect de scursura.

Efectul porozitatii suprafetei

O suprafata cu porozitate ridicata si defecte
multiple faciliteaza intrarea si retinerea speciilor
corozive.
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Configuration object exposed

Another  factor that influences the
atmospheric corrosion of copper, is configuration
of the object exposed to the atmosphere [19]. For
example a horizontal surface shows a higher
corrosion rate compared to a vertical surface also
the high corrosion shows the areas in that
accumulate aqueous substances due to improper
drainage.

3. Experimental conditions

Mattias statuary group, a symbol of Cluj-Napoca,
Romania, was made by sculptor Janos Fadrusz.
The monument was erected in the central square
of the city in 1902.

The monument is exposed in a polluted
atmosphere where exhaust gases, dust, sulfur
from the atmosphere, acid rain have destabilized
patina fermed over time which protects metal.
Bronze exposed to this atmosphere has been
subjected an acceleration of corrosion which led to
a depreciation of the appearance.

The atmospheric condition which the
monument are exposed are presented in Table 1.

Table 1.

Configuratia obiectului expus

Un alt factor care influenteaza corroziunea
atmosferica a cuprului este configuratia obiectului
expus in atmosfera [19]. De exemplu o suprafata
orizontala prezinta o viteza de coroziune, mai
ridicatd comparativ cu o suprafatad verticala, de
asemenea, o coroziune ridicata prezintd zonele in
care se acumuleaza substante apoase din cauza
unui drenaj incorect.

3. Conditii experimentale

Grupul statuar Matei Corvin, un simbol al orasului
Cluj-Napoca, Roménia, a fost realizat de catre
sculptorul Janos Fadrusz. Monumentul a fost
ridicat in piata centrald a oragului, in anul 1902.

Monumentul fiind expus intr-o atmosfera
poluantd, unde gazele de esapament, praful
depus, sulful din atmosfera, ploile acide au
destabilizat patina formata in timp care protejeaza
metalul. Bronzul expus in atmosfera a fost supus
unei accelerari a coroziunii care a dus la o
depreciere a aspectului.

Conditiile atmosferice Tn care este expus
monumentul sunt prezentate n tabelul 1.

Atmospheric exposure conditions the King Mattias statuary group in Cluj-Napoca, Romania.

SO, NOy NH3 H Average rainfall

[9%] [%] [%] P [mm/an]

6,58 36,75 56,67 =56 675
Following a visual inspection of the In urma unei examinari vizuale a

monument were observed white spots, gray,
reddish which are not in accordance with the baze
color of the patina which is green. Also were
observed that the depigmentation areas, areas
washed by rain, creystallizations In the protected
or partially protected areas of rain were observed
air - borne particles deposition. Also due to rain,
alkaline substances from the corrosion products
led to coloring the limestone pedestal, which
indicates solubility patina (Figure 1).

monumentului s-au observat pete de culoare alba,
cenusii, rosiatice care nu sunt in concordanta cu
culoarea de baza verde a patinei. De asemenea s-
au observat suprafete care prezinta depigmentari,
zone spalate de ploaie, cristalizari. In zonele
protejate sau partial protejate de ploi s-au observat
depuneri de particule aero-purtate. De asemenea
datorita ploilor substantele alcaline din produsii de
coroziune au colorat postamentul din calcar, ceea
ce indica solubilitatea patinei (figura 1).

Figure 1 The King Mattias statuary group in Cluj-Napoca, Romania, after restaoration a), detail b) and c)
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In figure 2a is observed partially dissolution
of natural patina, moreover porous surface makes
water to infiltrate easily, giving an unstable
adhesion to the patina. The porous structure of
the surface, has the ability to retain compounds of
contamination (airborn particles).

The protected areas of rain, appear darker
due to accumulation of products of carbon and
other atmospheric particles such as gypsum,
feldspar. The atmospheric particles that are

cemented to the surface of the monuments has in
some places a thickness of 2 to 3 cm (Figure 2 b,
c). The depreciation of the patina is due to
occurrence of areas alternation dark / light in
some parts of the monuments (Figure 2c)
because of rain.

a) b)

In figura 2a, se observa dizolvarea partiala a
patinei naturale, Tnh plus suprafata poroasa face ca
apa sé se infiltreze cu usurinta, conferind patinei o
aderentd instabila. De asemeanea structura
poroasa a suprafetei are capacitatea de a retine
compusii de contaminare (particule aeropurtate).

Zonele protejate de ploaie par mai Tnchise
datoritd acumularii de produsi ai carbonului si alte
particule atmosferice cum sunt gipsul, feldspatul.
Particulele atmosferice cimentate pe suprafata
monumentului prezinta in unele locuri grosimi de 2
— 3 cm (figura 2 b, c). Deprecierea patinei se
datoreaza si aparitiei zonelor de alternanta inchis /
deschis in unele parti ale monumentului (figura 2c)
datorita ploilor.

Figure. 2 Images ilustrating the degradation of statuary Matthias.

On monument surface were identified
accumulation of minerals by light green not intense
green color characteristic the malachite. Were
studies the crystals that compose the crust covered
statues of bronze. They have optical properties
similar to atacamit, calchonatrit, brochantit oder
antler.

b)
Figure 3. Images ilustrating the degradation of statuary Matthias.

Pe suprafata statuilor au fost identificate
acumulari de minerale de culoare verde deschis
care nu prezinta culoarea verde intens
caracteristica malachitului. S-au studiat cristalele
ce compun crusta care acopera statuile de bronz.
Acestea prezinta proprietati optice apropiate de
atacamit, calchonatrit, brochantit sau antlerit.

60



Ingineria Mediului si Antreprenoriatul Dezvoltarii Durabile — Vol. 1, Nr. 4 (2012)

The analysis by X-ray diffraction were
identified following compounds: malachite, copper,
brochantit, antler [20 - 22].

In some areas was identified atacamitul
(copper chloride), his presence can be attributed or
deposits of chlorides from the atmosphere
(emissions from the combustion of materials
containing chlorine) from either a surface attack
with chemical compounds containing chlorine.

A catalyst of the alteration reactions
sulphate and carbonate minerals, is asbestos split
off from vehicle brake pads, the area the center of
Cluj-Napoca, Romania is one of the most
circulated.

4. Conclusions

Unlike usual results of corrosion, patina formed on
ancient  objects surface are appreciated
(subjectively) because of their attractive color and
of their association with the age. However due to
the increase pollution and acid rain, bronze
exposed in urban environments is subject to an
acceleration of corrosion and thus a depreciation
of the appearance.

The necessity corrosion protection of bronze
monuments exposed to the urban atmosphere,
made the study of their corrosion to be a current
concern. Is necessary finding solutions to protect
the surface against degradation bronze
monuments, especially as these are real cultural
heritage of each country.
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ENTREPRENEURIAL UNIVERSITY — BETWEEN THE STATE OF AFFAIRS AND
THE NEED FOR THE TRANSFORMATION OF ROMANIA*
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Abstract: The paper addresses an important topic which is present
within the modernization processes of Romania, that of
transforming the educational systems with the goal of creating the
framework for developing entrepreneurial actions. The
entrepreneurial university is defined as a necessity between the
state of affairs and the qualitative conditionings for a country which
is a member of the EU. In a synthetical and analytical manner there
are presented our needs, the exit from the crisis, the realities of the
global world, the realities of the situation of Romania in the EU and
in the globalized world from the perspective of the appreciation of
the university educational systems in the process of globalization.
Starting from the Romanian realities and the examples of good
practices in the European space, this paper formulates the
objectives of the entrepreneurial university in relation with the
Romanian present and future conditionings.

Key words: European Union, globalization process, educational
process, sustainable development, entrepreneurial action

1. Introduction

In the process of apreciating the needs of the
educational systems | have tried an interior
dialogue which appealed the study “Out of our
minds” at the author Sir Ken Robinson [1]. In the
following, restore its shape:
1. ,We won’t succeed in navigating across the
complex environment of the future if we keep on
looking in the rear-view mirror. It would be crazy to
do so.”

— And we have done it many times!
2. ,The current educational systems were not
conceived to face the challenges we face today.
They have been developed to satisfy the needs of

Rezumat: Lucrarea abordeaza o tema importanta prezenta
in cadrul proceselor de modernizare a Romaniei, aceea a
transformdrii sistemelor educationale cu obiectivul crearii
cadrului  de dezvoltare a actiunilor antreprenoriale.
Universitatea antreprenoriald este definitd ca o necesitate
intre starea de fapt si conditiondrile calitative de fara
membréa a Uniunii Europene. Sunt prezentate intr-o maniera
sinteticd si analiticd nevoile noastre, iesirea din criz§,
realitatile lumii globale, realitatile stérii Romaniei in Uniunea
Europeand si in Ilumea globalizatd din perspectiva
aprecierilor sistemelor educationale universitare in procesul
de globalizare. Pornind de la realitatile roménesti si de la
exemplele de buné practica din spatiul european, lucrarea
formuleaza obiectivele universitétii antreprenoriale la
conditiondrile prezente si viitoare ale Romaniei.

Cuvinte cheie: Uniunea Europeana, proces de globalizare,
proces educational, dezvoltare durabild, actiune antreprenoriala.

1. Introducere

In procesul de apreciere a nevoilor sistemelor
educationale am Tncercat un dialog interior care a
facut apel la lucrarea “O lume iesita din mint”,
avand ca autor pe Sir Ken Robinson [1]. In cele ce
urmeaza, redau o forma a acestuia:
1. ,Nu vom reusi s& navigdm prin mediul complex
al viitorului daca o s& privim mereu intr-o oglinda
retrovizoare. Ar fi o nebunie sa facem acest lucru.”
— Siam facut acest lucru de multe ori!
2. ,Sistemele actuale de educatie nu au fost
concepute pentru a face fata provocarilor cu care
ne confruntadm in prezent. Ele au fost dezvoltate
pentru a satisfice nevoile perioadei anterioare.

t Opening conference at the start of the 2012-2013 academic year within the Center for Promoting Entrepreneurship in Sustainable

Development Domain, october 2012, Cluj - Napoca
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the previous period. Their reform isn’t enough, they
must be transformed.”

— How do we do that?
3. ,Education and professional training are the
keys to the future. A key can be turned in two
directions. Turn it in one direction and you will
block the future resources, turn it the opposite way
and you will unlock the resources and people will
find themselves”.

— In which way do we turn the key?

4. ,The impossibility of remaining competitive on
the international playing court is the direct result of
our incapacity to remain competitive in the field of
education” (Jeff Beard — General manager
International Bacalaureate, Geneva).

—  Which is our competitivity?

Even if they create the synthetical image of a
state of affairs, before the appreciation of the
efficiency of university educational systems, | will
indicate the elements of influence and quantification:
the realities of the globalized world, Romania’s
situation in the EU and in the globalized world, the
state of the entrepreneurial educational system,
especially at the level of universities; the
transformation of the educational structures at the
level of the competencies required by the real life; the
state of the winners for the world to come; the essence
of the porposals at the level of transformation.

2. Defining the needs and the exit from the crisis

Any action which targets a process of
transformation must start, among others, from an
analysis of the way people act in the development
they pursue.

Human diversity at the level of actions
and behavior is a real one; to synthesize | will use
one of Sascha Kugler’s formulas, founder of the
»<Alchimedus” Management Society: "Many people
complain about their fate, of injustice, of others, of
destiny. They live their lives as spectators. Other
people live according to the views and values of
others. Most people act when in one way or
another just because they have to. Very few acts
of their desire, not because we have to” [2]. | will
not ask you which category you belong to, or
which are the proportions that you take for each
state individually. You can do this in your
moments of solitude and honest review that you
have in the tumult of the activities you carry out.
However, we can honestly conclude that we really
need men of action who have desires, who have
the power and knowledge to make them reality.

Reformarea lor nu este suficienta: ele trebuie
transformate.”

— Cum facem acest lucru?
3. “Educatia si pregdtirea profesionald sunt
cheile viitorului. O cheie poate fi rotitd in doua
directii. Rotiti-o 1intr-o directie si veti bloca
viitoarele resurse; rotiti-o in cealaltd directie si
veti debloca resursele, iar oamenii se vor regasi
pe ei insisi”.

—  Tn ce directie rotim cheia?

4. “Imposibilitatea de a rdmane competitivi pe
terenul de joc international este rezultatul direct al
incapacitédtii noastre de a rdméne competitivi n
domeniul educatiei”. (Jeff Beard — director general
International Bacalaureate, Geneva).

—  Care este competitivitatea noastra?

Chiar daca ele creaza imaginea sintetica a
unei stari de fapt, inainte de aprecierea eficientei
sistemelor educationale universitare, voi preciza
elementele de influentare si de cuantificare ale
acestora: realitatea lumii globale; starea Romaniei in
Uniunea Europeana si in lumea globalizata; starea
sistemului educational antreprenorial, cu precadere la
nivelul  universitatilor;  transformarea  structurilor
educationale la nivelul competentelor cerute de viata
reala; starea Tnvingatorilor pentru lumea care vine;
esenta propunerilor la nivelul transformarii.

2. Definirea nevoilor si iesirea din criza

Orice demers care vizeaza un proces de
transformare trebuie sa porneasca, printre altele,
de la o analizd a modului in care oamenii
actioneaza in dezvoltarile pe care le intreprind.
Diversitatea umana la nivelul actiunilor si
comportamentului este una reala, pentru a o sintetiza
o sa folosesc una din formularile lui Sascha Kugler,
fondator al Societati de management ,Alchimedus”:
JMulti oameni se plang de propria soartd, de
nedreptate, de cei din jur, de destin. Ei isi traiesc
viata ca spectatori. Alfi oameni traiesc in functie de
parerile si valorile alfora. Cei mai multi oameni
actioneaza atunci intr-un fel sau altul doar pentru ca
trebuie séa o faca. Foarte putini actioneaza din dorinfa
lor, nu pentru ca asa trebuie” [2]. Nu o sa va intreb
din ce categorie faceti parte sau care sunt proportiile
pe care le realizati pentru fiecare tip de stare in parte.
Puteti sa faceti dumneavoastra acest lucru in clipele
de singuratate si de analiza sincera pe care le aveti
in tumultul activitatilor pe care le desfasurati. Totusi,
cu sinceritate putem sa concluzionam ca avem mare
nevoie de oameni de actiune, care au dorinte, care
au si puterea si stiinta ca acestea sa devina realitate.
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With this specification, considering
Romania’s situation, our only objective should
be the construction of the active Romania.
What do we do for it? What do we do for
ourselves? What do we do for each individual?,
he right answers must be given in a difficult
period, one with many risks, but also
opportunities and too little hope.

If 1 asked, within this framework of defining
the constructions that an entrepreneurial university
shoud make, which would be the first necessary
thing to be realized, | would consider that it is
linked to the building of hope, of trust in our own
forces and the belief that it takes every person in
particular in a common construction, not just a
mere summing up of individual desires. To realize
this goal it takes courage, a lot of work, effort and
responsibility. | am asking you, if we can think
about a powerful Romania in a space dedicated to
development and good living? Which are our
values, which of them do we refer to? Which is our
vision? What construction do we wish to make?
How do we ensure the growth of Romania? These
are just a few questions, maybe a part of the
fundamental ones, it which not only the answer
matter, but also the actions and their efficiency.

For exiting the crisis, to face the
challenges of Romania in a dramatically changed
world since the 2008 crisis, it takes new ideas,
grouped into three different directions:

e reevaluating work and creation;

e reevaluating educational programs and
professional training activities;

e reevaluating the social and national pact
with the goal of modernizing Romania’s
economy by rethinking the major areas
which influence the life of Romanians
(creativity, reindustrialization, health,
education, quality of infrastructure and the
efficiency of public services).

Today we face a situation where many
analyze the present situation from the
perspective of the past resources and not from
that of developments, and the equilibriums are
idealized as being absolute. So, the possible
advantages of the imbalances are not seen.

At the unfortunate moment when the
economy of needs consolidates, the economy
dictated or made available, | consider that it
takes a fundamental transformation, capable of
determining a growth of creative economy.

Within this framework | consider that it is
important to answer questions which have as a
result the definition of the role of universities in
achieving this desire and also to state their

Cu aceasta specificatie, avand in vedere
situatia Tn care se gaseste Romania, singurul
nostru obiectiv ar trebui sa fie construirea
Romaniei active. Ce facem pentru ea?, Ce facem
pentru noi?, Ce facem pentru fiecare in parte?, iar
raspunsurile concrete trebuie date ntr-o perioada
dificila, cu multe riscuri, dar si cu oportunitati si
prea putina speranta.

Dacé as fi intrebat, in acest cadru de
definire a constructiilor pe care ar trebui sa le faca o
universitate antreprenoriala, care ar fi primul lucru
necesar a fi realizat, consider ca acesta se leaga de
cladirea sperantei, de increderea n propriile forte si
de convingerea ca este nevoie de fiecare in parte
ntr-o constructie comuna, nu numai de Tnsumarea
dorintelor individuale. Pentru realizarea acestui
obiectiv este nevoie de curaj, multd munca, efort i
responsabilitate. Va intreb, putem sa gandim la o
Roménie puternica intr-un spatiu consacrat al
dezvoltarii si al traiului bun? Care sunt valorile
noastre, la care dintre ele ne raportam? Care este
viziunea noastra?, Ce constructie dorim sa facem?
Cum asiguram cresterea Roméniei? Sunt doar
cateva intrebari, poate o parte din cele
fundamentale, la care nu numai raspunsul conteaza
ci actiunile si eficienta acestora.

Pentru iesirea din criza, pentru a raspunde
provocarilor la care este supusa Romania intr-o
lume schimbata dramatic incepand cu criza din
2008, este nevoie de idei novatoare grupate pe trei
directii diferite:

e reevaluarea muncii si a creatiei;

e reevaluarea programelor educative si a
activitatilor de formare profesional3;

e reevaluarerea pactului social si national cu
obiectivul modernizarii economiei Romaniei
prin regandirea domeniilor majore care
influenteaza viata romanilor (creativitatea,
reindustrializarea, sanatatea, educatia,
calitatea infrastructurii si eficienta serviciilor
publice).

Astazi, suntem fin situatia in care unii, si nu
putini, analizeaza situatia prezenta din perspectiva
resurselor trecute si nu din perspectiva
dezvoltarilor, iar echilibrele sunt idealizate ca fiind
absolute. Prin urmare, nu sunt vazute si nu se vad
posibilele avantaje ale dezechilibrelor.

in momentul in care, din pacate pentru noi,
se consolideaza economia de nevoi, economia
dictatd sau avuta la dispozitie, consider ca este
nevoie de o transformare fundamentala, capabila
sa determine o crestere a economiei creative.

in acest cadru, consider ca este important
sa raspundem unor intrebari din care sa rezulte
rolul universitatilor pentru realizarea acestui
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role in order to make this change a real one.
Why do we need this? For every young person
to be given the opportunity of success, the way
for the future by transmitting the values,
knowledge and abilities they need in the
entrepreneurial processes they develop or wish
to.

There are many things to be done, some
of the most important being the breaking of the
uniformity of professional treatment of our
students, of the opening that we shoul provide
so that it becomes real and determines a
different communication in society as a whole,
where social and professional inclusion become
real and not randomly determined by anarchy-

generating populism, leading to social and
economical disangagement.
The lach of ideas in this context

becomes the greater danger, which will
determine the continuation of risks, difficulties
and keeping the demobilizing differences
between desires and capabilities, killing men’s
most valuable creative element, hope.

Which is our responsibility? Which is our
vision? Which is our work? Which is our
construction for the future of Romania? Here is a
series of question which require an urgent, in
this context, responsible and serious answer.

3. Realities of the global world

The realities of the global world will be present in
the characterization of the following domains:
work, technology, economy and business, the
evolution and the state of the population. The
appreciations are a synthesis of the points of
view of some globally important institutions and
of some personalities specialized in the analysis
of the processes that take place today.

Thus, in the presentation of the ,state of
labour” we have the following appreciations, as a
synthesis of the studies conducted by Ken
Robinson [1] and Steven Johnson [3], Jacques
Attali [4], James Canton [5], George Friedman
[6]: ,The nature of labour will not change. Not
only the jobs will change many times during
professional life, but also the professions.”, ,The
accent has shifted from the traditional, industrial
and manual work forms towards the activities
based on information technology and offering
services”. The problem which emerges as a
consequence of this presentation is linked to the
adaptation of the educational systems to the
change in labour.

deziderat si ce ar trebui sa facd ele pentru ca
schimbarea sa fie una reala. De ce avem nevoie
de acest lucru? Pentru ca sa i se ofere fiecarui
tanar posibilitatea de a reusi, trebuie sa i se ofere
0 cale pentru viitor prin transmiterea valorilor,
cunostintelor si abilitatilor de care are nevoie in
procesele antreprenoriale pe care le dezvolta sau
doresc sa le dezvolte.

Sunt multe lucruri de facut, printre cele mai
importante sunt cele legate de spargerea
uniformitatii de tratare profesionald a studentilor
nostri, de deschiderea pe care trebuie sa le-o dam,
in asa fel incat aceasta sa fie una adevarata si
determinatd de o altd comunicare la nivelul
societatii in ansamblul ei, Tn care integrarea
sociala si profesionald sa devina una reala si nu
determinata conjunctural de populismul generator
de anarhie si dezangajare sociala si economica.

Lipsa ideilor Tn acest context devine
pericolul cel mai mare, care va determina
continuarea riscurilor, dificultatilor si pastrarea
diferentelor demobilizatoare intre dorinte si putinte,
omorand cea mai de pret valoare creativd a
omului, aceea a sperantei.

Care este responsabilitatea noastra?, Care este
viziunea noastra?, Care este munca noastra?, Care
este constructia noastra pentru Romania de méine?,
iaté o serie de intrebari care asteapt, Tn acest context,
un raspuns urgent, responsabil i serios.

3. Realitatii lumii globale

Realitatile lumii globale se vor prezenta in
caracterizarea urmatoarelor domenii: munca,
tehnologia, economia si afacerile, evolutia si
starea populatiei. Aprecierile sunt o sinteza a
unor puncte de vedere a institutiilor importante la
nivel global si a unor personalitati specializate in
analiza proceselor care au loc Tn lumea de
astazi.

Astfel, Tn prezentarea "starii muncii"
avem urmatoarele aprecieri, ele fiind o sinteza a
studiilor facute de Ken Robinson [1] si Steven
Johnson [3], Jacques Attali [4], James Canton
[5], George Friedman [6]: ,Natura muncii se va
schimba. Nu numai ca locurile de munca se vor
schimba de mai multe ori, in timpul vietii
profesionale, ci si profesiile.”, ,Accentul s-a
deplasat dinspre formele de munca traditionale,
industriale si manuale, catre activitatile bazate
pe tehnologia informatiei si oferirea de servicii.”
Problema care rezultd ca o consecinta a acestei
prezentari este legatd de adaptarea sistemelor
educationale la modificarea muncii.
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Regarding the ,state of technology” we
have, in the same bibliographical context, the
following characterization: ,digital culture has
changed the world, its effects are cumulative,
radical innovations interact with each other. All
these have generated new models of behaviour.”,
.1he effects of the changing technologies are
difficult to predict because they are transformative”,
.New technologies transform the way we thing,
work, have fun and relate to each other’. The
resulting problem to be solved is that of adapting the
educational systems to the changes of technology.

At the level of ,the state of economy and
business”, starting from the same sources, we have
the following characterization: ,the economy based
on innovations will determine the productivity of
businesses, the wealth of the individuals and the
future of nations; massive changes in the number
and distribution of world population, it puts a
tremendous pressure upon the natural reserves,
especially water, food reserves and ways of
producing it, energy and the quality of air and the
atmosphere, most of the key-companies are to be
found in the field of information, entertainement,
science and technology, electronic commerce and
internet transactions; these have radically changed
the traditional ways of doing business; the

computerization of financial markets and
synchronization of global economies have
revolutionized the financial srvices, includung

banks, insurance companies, stock markets;
international corporations have taken over small
traditional banks, retail shops have offered their own
finanicial services and banks have turned into
insurance and mortgage brokers; the profitability of
the capital of traditional industries decreases,
finnancial circuits target their loan mainly towards
traditional  activities rather than innovative
enterprises, mainly towards foreign public funders
rather than the private national ones, more rapidly
towards the bigger companies than the small
enterprises; a new economy, called ,relational” will
be consolidated in the globalized space”. The
problem which emerges from this characterization is
connected to the adaptation of the educational
systems to the reality of intelligent economy.

From the synthesis of the same works, at
the level of evolution and state of population, we
have the following characterizing elements:
.massive changes in the number and distribution of
the population of the world puts a huge pressure on
the natural reserves, especially regarding water,
food reserves and ways of producing it, the energy
and the quality of the air and the atmosphere”.

La nivelul "starii tehnologiei", avem, in

acelasi context bibliografic, urmatoarea
caracterizare: ,Cultura digitala a schimbat lumea,
efectele sunt cumulative, inovatiile radicale

interactioneaza unele cu altele. Toate acestea au
generat noi modele de comportament.”, ,Efectele
tehnologiilor transformatoare sunt greu de prevazut
pentru ca sunt transformatoare.”, ,Noile tehnologii
transformd modul in care gandim, muncim, ne
distram si ne raportam unii la alti”. Problema
rezultanta de rezolvat constd in adaptarea
sistemelor educationale la modificarile tehnologiei.

La nivelul "starii economiei si desfasurarii
afacerilor”, pornind de la aceleasi surse, avem
urmatoarea caracterizare: "economia bazata pe
inovatii va determina productivitatea afacerilor,
bogatia indivizilor si viitorul natiunilor; masivele
schimbari Tn numarul si distributia populatiilor
lumii aseaza o presiune uriasa asupra rezervelor
naturale, in special in ceea ce priveste apa,
rezervele de hrana si mijloacele de producere a
ei, energia si calitatea aerului si atmosferei; cele
mai multe dintre companiile — cheie le regasim n
domeniul informatiei, divertismentului, stiintei si
tehnologiei; comertul electronic si tranzactiile pe
internet au schimbat radical modalitatile
traditionale de a face afaceri; computerizarea
pietelor financiare si sincronizarea economiilor la
nivel mondial, au revolutionat serviciile financiare,
inclusiv bancile, companiile de asigurari, pietele
bursiere; corporatiile internationale au Tinghitit
micile banci traditionale, magazinele de retail au
oferit propriile servicii financiare, iar bancile s-au
transformat in brokeri de asigurari si ipoteci;
rentabilitatea capitalului industriilor traditionale
descreste; circuitele financiare fTsi dirijeaza
imprumuturile mai degraba spre activitatile
traditionale decéat spre intreprinderile novatoare,
mai degraba spre finatatorii publici straini decat
spre cei privati nationali, mai rapid spre
companiile mari decat spre intreprinderile mici; o
noua economie, una numitad relationala, se va
consolida in spatiul globalizat". Problema care
rezultd din aceastd caracterizare este legatd de
adaptarea sistemelor educationale la realitatea
economiei inteligente.

Din sinteza acelorasi lucrari, la nivelul
evolutiei si starii populatiei, avem urmatoarele
elemente caracterizante: "masivele schimbari n
numarul si distributia populatiilor lumii aseaza o
presiune uriasa asupra rezervelor naturale, in
special in ceea ce priveste apa, rezervele de
hrana si mijloacele de producere a ei, energia si
calitatea aerului si atmosferei".
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The resulting problem from this characterization
could be formulated as follows: ,The problem is not
the number of population, but the way in which it
changes.” Therefore it appears again the necessity of
adapting the educational systems to the realities of
the evolutions and the state of the population.

4. The realities of the situation of Romaniain the
EU and the globalized world

The state of Romania in the EU and the globalized
space can be synthetically explained by outlining two
situations:

e The comparative evolution of Romania in the last
century;

e The comparizon of the characterizing data of
Romania from the perspective of the average
European values.

For the comparative evolution we present the

situation of Romania and France regarding the

GDP/per capita, using and processing data given by

professor Bogdan Murgescu [7], the Statistical

Yearbooks of Romania from 1990 [8], 1999 [9] si

2009 [10] and the Eurostat data for the years 1990

[11], 1999 [12] si 2004 [13], as follows:

» in 1914, Romania’s GDP/ per -capita
represented 31.2% of that of France

» in 1939, Romania’s GDP/ per -capita
represented 13.3% of that of France.

» in 1990, Romania’s GDP/ per -capita
represented 13.6% of that of France.

» in 1999, Romania’s GDP/ per -capita
represented 9.00% of that of France.

» in 2004, Romania’s GDP/ per -capita

represented 22.0% of that of France.

Basically, Romania has to recover the
relative share performance of the year 1914. In a
similar comparizon to Poland and Hungary,
countries which are close geographically and at
the level of our evolutions for the past six
decades, we have the following situation:

e In 1989, GDP/ per capita Romania=108% GDP/
per capita Poland=82% GDP/ per capita Hungary;
e In 1999, GDP/ per capita Romania=71% GDP/
per capita Poland=61% GDP/ per capita Hungary;
e In 2009, GDP/ per capita Romania = 64% GDP/
per capita Poland = 56% GDP/ per capita Hungary;

The comparative data of Romania to the
averages of the EU are presented in the following
tables: table 1 — indicators that quantify the state of
education, table 2 — indicators that quantify the state
of labour, table 3 — indicators that quantify the state of
the evolution of population, table 4 — indicators that
guantify the performance achieved.

Problema care rezulta din aceasta
caracterizare ar putea fi formulatd astfel: ,Nu
numarul populatiei este problema, ci modul in care
aceasta se schimba.” Prin urmare, din nou apare
necesitatea adaptarii sistemelor educationale la
realitatile evolutiilor si starii populatiei.
4. Realitdtile starii Romaniei in Uniunea
Europeana si in lumea globalizata

Starea Romaniei in Uniunea Europeana si in spatiul

globalizat se prezintd sintetic prin prezentarea a

doua situatii:

e Evolutia comparativda a Roméaniei pe parcursul
ultimului secol;

e Compararea datelor de caracterizare a Roméaniei
din perspectiva valorilor medii europene.

La nivelul evolutiei comparative se
prezintd situatia Roméaniei si a Frantei la nivelul
PIB/loc, folosind si prelucrand datele oferite de
profesorul Bogdan Murgescu [7], Anuarele
statistice ale Romaniei din 1990 [8], 1999 [9] si
20009 [10] si datele Eurostat pentru anii 1990 [11],
1999 [12] si 2004 [13], dupa cum urmeaza:

» 1n 1914, PIB/loc al Romaniei reprezenta
31,2% din cel al Frantei.

» 1n 1939, PIB/loc al Romaniei reprezenta
13,3% din cel al Frantei.

» 1n 1990, PIB/loc al Romaniei reprezenta
13,6% din cel al Frantei.

» 1n 1999, PIB/loc al Romaniei reprezenta
9,00% din cel al Frantei.

» 1n 2004, PIB/loc al Romaniei reprezenta

22,0% din cel al Frantei.

Practic, Romania, din pacate, trebuie sa
recupereze performanta ponderii relative a
anului 1914. intr-o comparatia similard cu
Polonia si Ungaria, tari apropiate geografic si la
nivelul evolutillor noastre in ultimele sase
decenii, avem urmatoarea situatie:
e In 1989, PIB/loc Romania =
Polonia = 82% PIB/loc Ungaria;

e 1n 1999, PIB/loc Romania = 71% PIB/loc Polonia
= 61% PIB/loc Ungaria;

 1n 2009, PIB/loc Romania = 64% PIB/loc Polonia
= 56% PIB/loc Ungaria;

108% PIB/loc

Datele comparative ale Romaniei cu mediile
Uniunii Europene se prezinta in urmatoarele tabele:
tabelul 1 - indicatorii care cuantifica starea
educatiei, tabelul 2 — indicatorii care cuantifica
starea muncii, tabelul 3 — indicatorii care cuantifica
starea evolutiei populatiei, tabelul 4 — indicatorii care
cuantifica performanta realizata.
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Table 1.
Indicators that quantify the state of education.
Virtual
Nr. crt. Indicator Real . " ug 1 Differences
Romania Romania
1. Degree of participation in the educational 1.30% 9.10% -7.80%
process or training of the people aged 25-64 (deficit)
years (year 2010)
Gradul de participare la procesul
2. People aged 25-64 who participate in the 156.244 1.072.230 -915.986
educational process (deficit)
3. The share of education expenditure 3.6 5.41 -1.81
4. Value of expenditures allocated to Education 4.5 6.7 -2.2
[billion Euro] (deficit)
5. The share of Research and Development 0.46% 2.00% -1.54%
expenditure in the GDP (year 2010) (deficit)
6. Value of expenditures allocated to Research 571 2.482,5 -1.911,5
[million Euro] (deficit)
Table 2.
Indicators that quantify the state of labour.
Nr. crt. Indicator Real . Vlrtua! Differences
Romania Romania
1. The employment rate of people aged 20-64 62.5% 68.2% -5.7%
years (year 2011) [%] (deficit)
2. Employed people aged 20-64 years 8.584.880 8.635.960 -51080
(deficit)
3. Employees rate at the population level 22% 45% -23%
(deficit)
4. Number of employees 4.200.000 9.450.000 -5250000
(deficit)
5. The share of population employed in 30.10% 5.10% +25%
agriculture out of the total employed (surplus)
population (year 2010)
6. Population employed in agriculture 2.771.700 471.209 +2.309.750
(surplus)
7. Labour productivity in agricultural production 2.560 15.536 -12.976
(Euro/employed person) (deficit)
8. The share of employment in industry 28.70% 25.20% +3.5%
9. Population employed in industry (high-scool 2.651.593 2.328.598 + 323.365
of a nation) (surplus)
10. The share of employment in services 41.20% 69.70% -28.50%
11. Population employed in services 3.806.468 6.439.583 -2.633.115

2. . L .
Virtual Romania is the one situated at the UE average
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Table 3.
Indicators that quantify the state of the evolution of population.
Indicator Real Virtual .
Nr. crt. Romania Romania Differences
1. Annual growth rate per 1000 -2,2 1.0 -3.2
inhabitants (year 2010)
2. Infant mortality rate 9.8 4.3 5.5
Rata mortalitatii infantile (per 1000
alive at birth)
3. Life expectancy at birth Male — 69,8 yrs Male — 76,4 yrs M =-6,8 yrs
Female — 77,4yrs Female—-82,4yrs F=-50yrs
Table 4.
Indicators that quantify the performance achieved.
Indicator Real Virtual .
Nr. crt. Romania Romania Differences
1. GDP per inhabitant calculated based on the 5.792 24.441 -18.649
exchange rate (in Euro)
2. GDP per capita calculated based on 11.000 24.400 13.300
Purchasing Power Parity (PCS) (sweetening
indicator of underdevelopment or vouchers)
Euro / employed person
3. Share of labour productivity per person 48.90% 100% -51.1%
employed - GDP in PPS per employed
person
4, Labour productivity per employed person — 14.222 55.468 -41.240

PIB (Euro/employed person)

Without justifying this situation, | am trying,
in a synthetical presentation, to describe the
construction of the transition from the centralized
economy to the free market economy made in
Romania. This is characterized by four successive
periods:

— trying to strenghten the state capitalism;

— settlement of the economic structures with the
mechanisms of market economy (wild and primitive
capitalism);

— exploitation of the primary accumulations from
the previous periods (first the exploitation of the
real estate; for example something bought for 1
Euro suddenly was worth 10, 100, 500 or even
1000 Euro);

— cumulation of two states: world economic crisis
and our own weaknesses in structuring the
economy and the lack of creativity.

One of the dramatic examples of the
construction made in Cluj county looks like this:
Cluj county had, in 1990 114,186 jobs in the
republican industry; in 2011 only 5,000 jobs were
left. Some of the economical identities have
disappeared: the Leather and shoe factory

Fara a justifica aceasta stare de fapt,
incerc, intr-o prezentare sintetica, sa va descriu
constructia trecerii de la economia centralizata la
economia libera de piata facutd de Romaénia.
Aceasta se caracterizeaza prin existenta a patru
perioade care s-au succedat:

— Tncercarea de consolidare a capitalismului de stat;
— asezarea structurilor economice la
mecanismele economiei de piata (capitalism
salbatic si primitiv);

— valorificarea acumularilor primare ale perioadei
precedente (in primul rand revalorificarea
patrimoniului imobiliar, spre exemplu ce s-a
cumparat cu 1 Euro a inceput sa valoreze 10, 100,
500 sau chiar 1000 Euro);

— cumularea a doua stari: criza mondiala si
slabiciunile noastre de structurare a economiei Si
lipsa de creativitate.

Una din exemplifariie dramatice ale
constructiilor facute la nivelul judetului Cluj arata
astfel: Judetul Cluj avea in 1990 114.186 locuri de
munca in industria republicana, in 2011 au mai
ramas 5.000 de locuri de munca. Cateva din
identitatile economice care au disparut: Combinatul
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,Clujana”, the Metallurgic Plant ,Wire Industry”
from Campia Turzii, Tehnofrig Enterprise, the
Heavy Equipment Plant, 9 Mai Enterprise Turda,
Chemical Enterprise Turda, Cardboard Enterprise
Mucart, Wood Processing Enterprise Cluj, Turda
Cement, Porcelain Manufacture Iris and many
more. Out of the 50 enterprises which existed in
1990, today only 14 still exist and they have a
severely diminished creative and productive
capacity. | couldn’t provide greater demonstration
regarding the fall of the creative industry, Cluj
county being one of the most developed in
Romania. Maybe today we are reaping the
rewards of a type of politics where the satisfaction
of many was done by neglecting the importance
and utility of the fewer ones who worked in the
creative sectors of the companies.

Thus, it seems unexplainable that one of
the first reactions of an important company from
Cluj-Napoca, during the first phases of 1990,
regarding the nonproductive sector, was that of
keeping the positions of those who made the
payroll and also of the doorman. Today this
company no longer exists.

5. The appreciation of the university educational
systems in the globalization process

From the previous presentation results the
importance of entrepreneurial education and the
organization of universities from an entrepreneurial
perspective in order to adapt to the real world.

By consulting the European documents,

first of all the Oslo Agenda regarding
entrepreneurship  education in  universities,
especially in the non-economical and non-

commercial specializations [14-15], it can be noted
that the problem is a general one and the
institutional appreciation of the entrepreneurial
educational system at the university level looks like
this:

— "Development of entrepreneurial education is
significantly affected by the organizational structure of
schools.”

— "Faculties and departments tend to work
separately, an element that creates many obstacles
for students pursuing interdisciplinary courses.”

— "The traditional education methods really do not
favor the development of entrepreneurial
reflections. Interdisciplinary and multidisciplinary
collaboration are essential in developing
entrepreneurial skills.”

de pielarie si incaltaminte ,Clujana”, Combinatul
Metalurgic ,Industria Sarmei” din Campia Turzii,
Intreprinderea Tehnofrig, Combinatul de Utilaj Greu,
Intreprinderea 9 mai Turda, intreprinderea Chimica
Turda, Intreprinderea de Cartoane Mucart,
Intreprinderea de Prelucrare a Lemnului Cluj,
Cimentul Turda, Intreprinderea de Portelan Iris si
multe altele. Din cele 50 de Tntreprinderi existente n
1990, astazi mai functioneaza doar 14, si acestea
cu o capacitate creativa si productiva mult redusa.
Consider ca o demonstratie mai mare asupra
caderii industriei creative nici nu putea fi data,
judetul amintit fiind unul dintre cele mai dezvoltate la
nivelul Romaniei. Poate astazi se culeg roadele unei
politici de peste cincizeci de ani in care multumirea
celor multi a fost facuta la nivelul unei comunicari de
neglijare a importantei si utilitati celor mai putini
care activau la nivelul sectoarelor creative din cadrul
Tntreprinderilor.

Astfel, nu se explica de ce una din primele
reacti aparute la nivelul unei importante
intreprinderi din Cluj—Napoca, la nivelul primelor
faze ale anului 1990, a fost aceea de pastrare la
nivelul sectorului neproductiv doar a pozitiilor celor
care realizeaza statele de platd si a portarului.
Astazi, acea intreprindere nu mai exista.

5. Aprecierea  sistemelor educationale
universitare Tn procesul de globalizare

Din prezentarea facuta anterior rezultd importanta
educatiei antreprenoriale si organizarea in spirit
antreprenorial a universitatilor pentru a se adapta
schimbarilor din lumea reala.

Din consultarea documentelor europene,
in primul rdnd a Agendei de la Oslo cu privire la
educatiei antreprenoriale la nivelul universitatilor,
in special a specializarilor non economice si non
comerciale [14-15], se constata ca problema este
una generala, iar aprecierea institutionala a
sistemului educational antreprenorial la nivel
universitar, arata astfel:

— "Dezvoltarea invataméntului antreprenorial este
sensibil afectatd de structura organizationala
interné a institutiilor de invatdmant"”.

— "Facultétile si departamentele au tendinta de a
munci separat, element ce creeazd multiple
obstacole studentilor in urmérirea cursurilor
interdisciplinare”.

— "Metodele de invatdmént traditional nu
favorizeaza cu adevéarat dezvoltarea reflexiilor
antreprenoriale. Interdisciplinaritatea si colaborarea
pluridisciplinara sunt indispensabile in dezvoltarea
aptitudinilor antreprenoriale”.

71



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. 1, Nr. 4 (2012)

— "Entrepreneurs and business professionals are
rarely involved in programs of study, considering
that the true entrepreneurs involvement in higher
education can compensate for a lack of practical
experience observed in the current generation of
teachers.”
— "The European higher education institutions do
not collaborate effectively with former students
who have successful entrepreneurial experience.”
— "The mobility of teachers and researchers
between higher education institutions and
enterprises is, usual, very low, and it is not actively
encouraged.”

| consider that the entrepreneurial
transformation of the universities must start from
these realities in defining the objectives.

6. The objectives of the entrepreneurial
universities and the needs of Romania

The construction of the entrepreneurial universities
requires that these realise a clear statement of
objectives. The following lists the ones which seem
the most important:

— the demands of the present and future market
specific for the 21st century must represent the
basis of the transformation of educational
structures;

— setting a clear and precise goal of the
educational system by incuding within it the
three specific requirements of the global space:
the personal, cultural and economical
requirement;

— expressing the teacher-student relationship as
being essential and fundamental to the educational
process;

— providing university graduates with the skills
required by the ever more sophisticated global
economy, synthetically expressed by E. Chambers
[16]: .global insight, knowledge of different
cultures, technological literacy, entrepreneurial
skills, ability to manage increasingly complex
organizations”; [16]

— respecting the  conditions  required  of
employees, in the formulation made by K.
Robinson: ,to think creatively, to innovate, to
communicate well, to work in teams, to be
adaptable, to trust in themselves”. [1]

Given Romania’s specific situation, that of
realising the goal of the process of transformation,
| consider that between the educational and
professional training politics and the politics of
developing jobs, there must be a real and efficient
integration within the national and community
development programs.

— "Antreprenorii si profesionistii intreprinderilor
sunt rareori implicati in programele de studii,
neconsiderandu-se c¢& implicarea adevaratilor
antreprenori in invatadmantul superior poate
compensa o lipsé a experienfei practice observate
la actuala generatie de profesori".
— "Institutiile de invatdmant superior europene nu
colaboreaza suficient si eficace cu vechii studenti
care au experiente antreprenoriale reusite”.
— "Mobilitatea profesorilor si cercetétorilor ntre
institutiile de invatdmaéant superior si intreprinderi
este, in ansamblu, foarte scazutd si ea nu este
activ incurajata”.

Consider ca transformarea antreprenoriala
a universitatilor trebuie s& porneascéa de la aceste
realitati in definirea obiectivelor.

6. Obiectivele universitatilor antreprenoriale si
nevoile Romaniei

Constructia universitatilor antreprenoriale impune
ca acestea sa realizeze o formulare clara a
obiectivelor. in cele ce urmeaza, enumar pe cele
care mi se par mai importante:
— cerintele pietei prezente si a celei viitoare
specifice secolului al XXl-lea trebuie sa
constituie baza transformarilor  structurilor
educationale;
— stabilirea unui scop clar si precis procesului
educational, prin includerea Tn cadrul acestuia a
celor trei cerinte specifice spatiului global:
cerinta personald, cerinta culturald si cerinta
economica;
— exprimarea relatiei dintre profesor si student ca
fiind esentiala si fundamentald pentru procesul
educational;
— asigurarea competentelor cerute absolventilor
invatamantului superior de economia globala tot
mai sofisticate, sintetic exprimate de E. Chambers
[16]:  “perspicacitate  globala, cunoasterea
diferitelor culturi, alfabetizare tehnologica, abilitati
antreprenoriale, capacitatea de a conduce
organizatii tot mai complexe”; [16]
— respectarea conditiilor cerute angajatilor, n
formularea facuta de K. Robinson: “sa gandeasca
in mod creativ, sa inoveze, sa comunice bine, sa
lucreze in echipe, sa fie adaptabili, sa fie
fncrezatori in sine”. [1]

In situatia specificd Romaniei de realizare
a scopului procesului de transformare, consider ca
intre politicile educationale si de pregatire
profesionala si politicile de dezvoltare a locurilor de
munca trebuie sa existe o integrare reald si
eficienta in cadrul programelor de dezvoltare
nationala si comunitara.
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Considering the situation presented, for the
sake of clarification or sensibilization, | ask a few
questions which are waiting for answers from the
entire society:

1. Are our students ready for the world in which
they must work and live?

2. Does education mean just the preperation for
something that will happen later, or must it help
them integrate in the present?

3. Is the initial educational reserve enough for the
rest of our life’s journey?

4. Can the educational systems remain conceived
just to satisfy the need of labour force of an
indistrial economy, based on production, pure
engineering and collateral domains, including
constructions, mining and steel production?

5. Considering the fact that our work and life is
modelled by an unpredictible mixture of events
and opportunities, is it important just to be
prepared to receive and offer present meaning
to the past time?

6. Is it just the increase in the academic standards
of every school the only thing which can revive
the economical competitivity in Romania?

7. Does the increase of academic standards
automatically mean the increase of educational
standards?

8. Is human intelligence
academic capacity?

limited only to the

9. Traditional educational systems generate
problems in all sectors of the labour market,
affecting the big companies, SMEs as well as
the public institutions. Do you agree with this
statement?

10.Does the increased number of those with a
superior education generate a crisis in the
recruitment of the graduates? Are there too
many or too few?

11.Are there opportunities of individualized

teaching in the big universities?

12.Does the ability of being a leader represent an
educational preocupation?

13.Can we continuously raise the traditional
academic standards and the scores for the
standardized tests with the thought that we can
revive the status of the graduate?
By the formulation of the questions it is
realized the profile of the winner for those who will
depend on the Dbehaviour, actions and

Avand in vedere situatia prezentatd, in
sensul dorintei de clarificare sau sensibilizare,
formulez cateva intrebari care asteapta raspunsuri
din partea intregii societati:

1. Studentii nostri sunt pregatiti pentru lumea in
care trebuie sa munceasca si sa traiasca?

2. Educatia inseamna doar pregatirea pentru ceva
care se va intdmpla mai tarziu sau trebuie sa-i
ajute sa se integreze in prezent?

3. Rezerva initiald de educatie ne va ajunge
pentru tot restul célatoriei prin viata?

4. Sistemele educationale pot sa ramana
concepute doar pentru a satisface nevoia de
fortd de muncd a unei economii industriale,
bazatd pe productie, inginerie purd si domenii
colaterale, inclusiv constructii, minerit si
productia de otel?

5. Avand in vedere faptul cd munca si viata noastra
sunt modelate de o mixtura imprevizibila de
evenimente si oportunitati, este important sa fim
pregatiti, s& primim si doar s& dam semnificatie
n prezent pentru timpul trecut?

6. Doar ridicarea standardelor academice n toate
scolile poate sa revigoreze competitivitatea
economica din Romania?

7. Cresterea standardelor academice inseamna

automat Si cresterea standardelor
educationale?
8. Inteligenta umana se limiteaza doar la

capacitatea academica?

9. Sistemele de invatamant traditional genereaza
probleme in toate sectoarele de pe piata fortei
de munca, afectand marile companii,
intreprinderile mici si mijlocii, precum si institutiile
publice. Sunteti de acord cu aceasta afirmatie?

10.Cresterea numarului celor cu studii superioare
genereaza o criza in recrutarea absolventilor?
Sunt prea multi sau prea putini?

11.Exista oportunitati de predare individualizata la
nivelul marilor universitati?

12.Abilitatea de a conduce constituie o preocupare
la nivel educational?

13.Putem s& ridicdm continuu standardele

academice traditionale si punctajele la testele

standardizate cu gandul ca vom revigora
statutul absolventului?

Din formularea intrebarilor se realizeaza

profilul invingatorului pentru cei care vor deprinde

comportamentul, actiunile si profesionalismul
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professionalism of the entrepreneur, of those who
will be the winners of the moment and of the times
to come.

They will be able to see the opportunities,
to stock new services, new products, to correlate
the old work to the needs and technological
possibilities and be truly combinative on the
globalized market. It is very important that the
students be formed in the spirit of the winner, by
receiving the education they need, the right one.

Consequently, our universities have not
only the mission of training for a profession, but
that of placing its abilities and competencies in a
framework of real action, where innovation,
creativity and entrepreneurship become the
means of a treue becoming in the new globalized
world.

Starting from these findings, | consider
that between reform and transformation | will
choose the transformation of the educational
system. First of all, within this extensive and
complex process, | will promote a few progress-
generating principles:

— the spirit of the winner at the level of personal
initiatives, actions at organizational level, based
on inventiveness, humbleness, resistance and
maybe even positive detachment;

— true learning, in which facts, professionalism
and personal dedication are extremely
important for the success of the actions you
initiate, with all the risks generated within the
constructions;

— the appreciation of professionalism, initiative,
courage and perseverence, knowing that by
constructiong those, appreciated leaders are
formed.

In conclusion, | can state that the teachers,
the universities must discover the ,diamonds”,
even if they, in their innitial state, are covered by
many layers, not forgetting that gems await many
times their discoverer, knowing that they still
remain gems.

7. Conclusion

The paper outlines, as a result of the analysis
made, the necessity of the transformation of
universities into entrepreneurial universities. The
analysis of the needs and ways of Romania’s
exit from the crisis is done starting from the idea
that people’s manner of acting is very important,
this being certainly a source of stability and
prosperity.

antreprenorului, a celor care vor fi Tnvingatorii
momentului si a vremurilor care vor veni.

Acestia vor fi capabili sa vada
oportunitatile, sa Thmagazineze noi servicii, noi
produse, sa coreleze vechile munci cu noile
posibilitdti tehnologice si sa fie combinatori
adevarati pe piata globalizata. Este foarte
important ca studentii sa se formeze in spiritul
invingatorului primind educatia de care au nevoie,
adica educatia corecta.

Prin urmare, universitatile noastre nu au
numai misiunea de formare la nivelul unei
profesii, ci sa plaseze abilitatile si competentele
acesteia intr-un cadru de actiune adevarata, in
care inovatia, creativitatea si antreprenoriatul sa
fie mijloacele devenirii adevarate Tn noua lume
globalizata.

Pornind de la aceste constatari, consider
ca intre reforme si transformare, voi alege
transformarea sistemului educational.

Tnainte de toate, in cadrul acestui proces
amplu si complex, voi promova céateva principii
generatoare ale progresului:

— spiritul  Tnvingatorului Tn cadrul initiativelor
personale, actiunilor desfasurate la nivel
organizational, avand la baza ingeniozitatea,

smerenia, rezistenta si, poate, chiar detasarea
pozitiva;

— fnvatarea adevarata, 1in care faptele,
profesionalismul si daruirea personala sunt
deosebit de importante pentru succesul actiunilor
pe care le initiezi, cu toate riscurile generate Tn
cadrul constructiilor;

— aprecierea profesionalismului, initiativei, a
curajului si a perseverentei, stind ca prin
constructia acestora se formeaza liderii apreciati.

In concluzie, pot sa afirm ca dascilii,
universitatile trebuie sa descopere ,diamantele”,
chiar daca acestea, in starea initiala, sunt
acoperite de mai multe straturi, neuitand faptul ca
nestematele Tisi asteaptda de mai multe ori
descoperitorul, stiind ca acestea tot nestemate
raman.

7. Concluzii

Lucrarea evidentiaza, in urma analizei facute,
necesitatea transformarii  universitatilor n
universitati antreprenoriale. Analiza nevoilor si
modalitatea iesirii din crizda Romaénie se face
pornind de la ideea ca modalitatile de actiune
ale oamenilor sunt foarte importante, aceasta
fiind Tn mod sigur o sursa a stabilitatii si
prosperitatii.
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According to the logic of the construction
made, the actions of the individuals are linked to
the value of entrepreneurial deployments, this
being conditionally conected to the construction of
the entrepreneurial mentality and the development
of the entrepreneurial competences.

By relating this logic to the economical and
social realities of Romania — seen from a historical
perspective — and to the strenghtening of the
position of an EU member state at the medium
level state, the present paper justifies with
European institutional arguments and with
requests expressed by the globalizing process,
namely the necessity of changing the education to
take into account the contemporary life challenges,
the recognition of the goal and essence of the
educational process, the assurance of the
competencies required from the university studies
graduates and the compliance with the conditions
required to the employees by reference to the
curriculum.

The paper opens towards an absolutely
necessary debate realized by the interrogative
method of generating the recognition of the state
that universities find themselves in.

One of the important conclusions of the
paper is linked to the fact that nowadays it is
necessary to transform the universities. One of the
characteristics which will come out of this process
is that of gain at the level of deployment of
entrepreneurial actions.

To prove this, we want presented the
process of constructing the Center for Promoting
Entrepreneurship in the Sustainable Development
Domain within the Technical University of Cluj-
Napoca, become a reality in Europe.
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PORTI DESCHISE
ANTREPRENORIRTULUI
TR -

The book is intended to be a presentation of
entrepreneurial knowledge, realized by means of

entrepreneurial stories and professional
interviews.
Chapter 1 deals with some aspects

regarding entrepreneurial terms (entrepreneurship,
entrepreneur and businessman a.s.o.), the activities

that an entrepreneur is engaged in, the
entrepreneurial  skills and the entrepreneurial
instruments  which act within the business

environment.

The state of entrepreneurial education in
society, companies and education units, especially in
universities, within the non-economical
specializations — from the European documents
perspective — are rendered in Chapter 2. In this
chapter we have synthetic answers to some
guestions, such as: What does the term
.entrepreneurial spirit’” refer to?, Which are the
attitudes related to the competence of the
Lentrepreneurial spirit”?, Which is the attitude of the
European institutions regarding the presence of the
entrepreneurial spirit at educational level?, Which are
the factors that might help promote creativity and
innovation capacity?, What is the situation of
entrepreneurial education in the EU?, What is the
situation of entrepreneurial education in Romania?,
What measures are proposed to improve the
efficiency of entrepreneurial education?, Which are
the examples of good practice that function in the EU
regarding entrepreneurial education?, What message
can we send to those who embark on the road to
entrepreneurial training?.

EDITORIAL EVENT

EVENIMENT EDITORIAL

Vasile Filip SOPORAN, Emil POP, Gabriela CIOT
OPEN GATES TO ENTREPRENEURSHIP, Casa
Cartii de Stiinta Publishing House, Cluj-Napoca,
2012, 220 pages, 98 bibliographical references.

Vasile Filip SOPORAN, Emil POP, Gabriela CIOT
PORTI DESCHISE ANTREPRENORIATULUI, Editura
Casa Cartii de Stiinta, Cluj-Napoca, 2012, 220
pagini, 98 referinte bibliografice.

Cartea se doreste a fi o prezentare a cunoasterii
antreprenoriale, realizatd prin intermediul unor
povestiri antreprenoriale si a unor interviuri
profesionale.

Capitolul 1 se refera la unele aspecte privind
terminologia  antreprenoriala  (antreprenoriatul,
antreprenorul si intreprinzatorul etc), activitatile pe
care le desfasoara un antreprenor, competentele
antreprenoriale si instrumentele antreprenoriale
care actioneaza in cadrul mediului de afaceri.

Starea educatiei antreprenoriale la nivelul
societatii, a intreprinderilor si la nivelul unitatilor de
invatamant, Tn special a universitatilor, in cadrul
specializarilor non-economice din perspectiva
documentelor europene sunt redate Tn capitolul 2.
In acest capitol se raspunde sntetic la unele
intrebari, cum ar fi. La ce se refera spiritul
antreprenorial?, Care sunt atitudinile legate de
competenta spiritului antreprenorial?, Care este
pozitia institutiilor europene cu privire la privire la
prezenta  spiritului  antreprenorial la  nivel
educational?, Care sunt factorii care pot contribui
la promovarea creativitati si a capacitatii de
inovare?, Care este situatia educatiei
antreprenoriale la nivelul Uniunii Europene?, Care
este situatia educatiei antreprenoriale la nivelul
Romaniei?, Care sunt masurile propuse pentru
cresterea eficientei educatiei antreprenoriale?,
Care sunt exemplele de buna practica care
functioneaza la nivelul Uniunii Europene in cadrul
educatjei antreprenoriale?, Care este mesajul ce
poate fi adresat celor care pornesc pe drumul
instruirii antreprenoriale?.
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Chapter 3 presents the issues of
entrepreneurial  knowledge by means of
professional interview. Reference is made
regarding the context in which the analysis of the
interviews for the entrepreneurs appeared and
developed. There are also tacked the specific
elements of the professional interview, the order
structures addressed in the content query, the
linguistic presences of the interview used in
specifying the causes which trigger
entrepreneurial actions and the principles used in
constructing and selecting the questions.

Chapter 4 refers to the contribution of
entrepreneurial knowledge by means of commented
entrepreneurial stories. For each particular story
there are a set of conclusions which might be useful
lessons for the future entrepreneurs.

In Chapter 5, through the advice of
successful entrepreneurs, there is a synthesis
being made regarding the results of the
interpretations of the entrepreneurial stories.

In the last chapter we have the
confirmation of the fact that this book is an
example to be followed in a future entrepreneurial
activity, being open to the thoughts and desires of
the readers.

In a complete manner there are presented
98 important bibliographical references form the
field of entrepreneurship.

Considering its content and standard of
presentation, this paper — made within the Center
for Promoting Entrepreneurship in Sustainable
Development (CPADDD) - is addressed to all
those who wish to tackle this domain of
entrepreneurial actions.

Reader Viorel DAN, Ph.D.

Department Manager
Environmental Engineering and Sustainable
Development Entrepreneurship

In capitolul 3 este prezentat problematica
cunoasterii antreprenoriale prin intermediul
interviului profesional. Se face referire la
contextul in care au aparut si s-au dezvoltat
analizele referitoare la interviurile adresate
antreprenorilor. De asemenea, sunt abordate
elementele specifice problematicii interviului
profesional, structurile de ordine abordate la
nivelul  continutului interogarilor, prezentele
lingvistice de interviu folosite Tn precizarea
cauzelor declansarii actiunilor antreprenoriale si
principiile utilizate Tn construirea si selectia
intrebarilor.

Capitolul 4 se refera la contributia
cunoasterii antreprenoriale prin intermediul unor
povestiri antreprenoriale comentate. Pentru
fiecare poveste Tn parte sunt stabilite concluziile
la nivelul Tnvatamintelor care pot fi utile viitorului
antreprenor.

In capitolul 5, prin intermediul sfaturilor
antreprenorilor de succes, se face o sinteza a
rezultatelor interpretarii povestirilor antreprenoriale.

In ultimul capitol se confirma faptul c&
aceasta carte este un exemplu care poate fi
urmat intr-o viitoare activitate de antreprenor,
fiind deschisa gandurilor si dorintelor cititorilor.

Intr-o manierd completd, se prezintd un
numar de nouazeci si opt referinte bibliografice
importante din domeniul antreprenoriatului.

Prin continut si nivelul de tratare, lucrarea
- realizata in cadrul Centrului pentru Promovarea
Antreprenoriatului  in Domeniul  Dezvoltarii
Durabile (CPADDD) - se adreseaza tuturor celor
care doresc sa abordeze acest domeniu al
actiunilor antreprenoriale.

Conf.univ.dr.ing. Viorel DAN

Director Departament
Ingineria Mediului si Antreprenoriatul
Dezvoltarii Durabile
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The 11™ CIFEPME
International Francophone Congress
Entrepreneurship and SME’s

held between October 23-26, 2012 at brest,
France under the aegis of the INTERNATIONAL
ASSOCIATION OF ENTREPRENEURIAL
RESEARCH AND SME’'s - AIREPME. The
conress was organized by the Université de
Bretagne Occidentale — UBO.

About AIREPME

AIREPME contributes to the worldwide spreading
of the Francophone papers on entrepreneurship
and SME’s, ensures the promotion of theoretical
and applied research in  management,
administration and economy and also in related
disciplines.

Its goals are exclusively scientific.
AIREPME follows its objectives by organizing
colloquiums, conferences, congresses (national

and international, especially CIFEPME),
roundtables, workshops and reunions, by
publishing papers or articles in specialized

journals, especially in the International Magazine
of the SME’s, by encouraging research and by
including it in the international research networks,
in relationship with other associations having a
similar goal.

AIREPME includes 240 members, who activate in
superior learning and scientific research domain,
public research institutions, public companies,
entrepreneurs, coming from 20 countries on 5
continents. According to the current Statute of
AIREPME, legal entities can also be members.

Al Xl-lea CIFEPME
Congres International Francofon
Antreprenoriat si IMM-uri

desfasurat in perioada 23-26 octombrie 2012, la

Brest, Franta, sub auspicile ASOCIATIEI
INTERNATIONALE DE CERCETARE N
ANTREPRENORIAT QI IMM-uri — AIREPME.

Congresul a fost organizat de catre Universitatea
Bretaniei Occidentale — UBO.

Despre AIREPME

AIREPME contribuie la
mondial a lucrarilor francofone in domeniul
antreprenoriatului  si  al  IMM-urilor, asigura
promovarea cercetarilor teoretice si aplicative din
domeniile  managementului, administrarii  gi
economiei, precum si din domeniile disciplinelor
conexe.

Scopurile sale sunt Tn exclusivitate
stiintifice. AIREPME fisi urmareste obiectivele prin
organizarea de colocvii, conferinfe, congrese,
nationale si internationale, indeosebi CIFEPME,
mese rotunde, ateliere si reuniuni, prin publicarea
lucrarilor sau articolelor in reviste specializate, mai
ales Revista Internationala a IMM-urilor, prin
incurajarea cercetarii si prin integrarea in retelele
de cercetare internationala, in relatie cu alte
asociatii, avand un obiectiv comparabil.

raspandirea pe plan

AIREPME cuprinde un numar de 240 membri, care
activeaza in invatdmantul superior si cercetare
stiintifica, institutii publice de cercetari, companii
publice, antreprenori, provenind din 20 de tari de
pe 5 continente. Conform actualului Statut al
AIREPME, pot fi membri si persoane juridice.
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CIFEPME congresses

Starting from 1993, the
congresses are organized every 2 years.
Two of the congresses previous to CIFEPME
2012, Brest were:

- the 9" CIFEPME Congress 2008,

Louvain la Neuve — Belgium
- the 10" CIFEPME Congress 2010,
Bordeaux — France

At the CIFEMPE 2012 works also
participated, besides the university teachers,
scientific researchers and representatives of the
business environment and financial investments.

CIFEPME

Congresele CIFEPME

Incepand cu anul 1993, congresele
CIFEPME se organizeaza la interval temporal de 2
ani. Doua dintre congresele precedente CIFEPME
2012 Brest, au fost:

- al 9-lea Congres CIFEPME 2008,

Louvain la Neuve — Belgia
- al 10-lea Congres CIFEPME 2010,
Bordeaux — Franta.

La lucrarile CIFEMPE 2012 au participat,
alaturi de cadre didactice universitare, cercetatori
stiintifici si reprezentanti ai mediului de afaceri si
investitiilor financiare.

CIFEPME congresses. [1]

CIFEPME 2012 - Brest

The manifestations of CIFEPME 2012 Brest
took place at the QUARTZ Congress Center of
the city of Brest. The scientific papers of the
Congress classified in major entrepreneurial
research:

»THE DIMENSIONS AND SERVICES
OF ENTREPRENEURIAL RESEARCH - A
PERFORMANCE-ORIENTED APPROACH”

is identified in the content of the following
programs — debates within the 7 roundtables and
111 scientific communications sustained in the
Ph.D. graduants’ section and Communication
workshops in different domains.

CIFEPME 2012 - Brest

Manifestarile CIFEPME 2012 Brest s-au
desfasurat in Centrul de Congrese QUARTZ al
orasului Brest. Lucrarile stiintifice ale Congresului
incadrate in domeniul major al cercetarii
antreprenoriale:

»DIMENSIUNILE S| SERVICIILE CERCETARII IN
ANTREPRENORIAT-
ABORDARI PRIN PRISMA PERFORMANTEI”

se identifica in confinutul urmatoarelor programe -
dezbateri din cadrul celor 7 mese rotunde si 111

comunicari ~ stiintifice  sustinute Tn  Sesiunea
Doctoranzilor si Atelierele de Comunicari pe
domenii.

80



Ingineria Mediului si Antreprenoriatul Dezvoltarii Durabile — Vol. 1, Nr. 4 (2012)

23.10.2012

Doctoral Consortium  (Young Reasearchers
section) where Ph.D. graduants of the Université
de Bretagne Occidentale (UBO) Brest have
presented 8 individual papers from their Ph.D.
training programs

23.10.2012

Consortium Doctoral (Sesiunea tinerilor
cercetatori) n cadrul careia, doctoranzi ai
Universitatii Bretaniei Occidentale (UBO) Brest au
prezentat 8 lucrari individuale din programele de
pregatire doctorala.

Doctoral Consortium (Young Reasearchers section). [1]

24.10.2012

O Opening speeches were given by:

- the Mayor of the city of Brest

- the President of the Université de Bretagne
Occidentale, Brest

- the President of AIREPME

- the President of the Scientific Council of
CIFEPME 2012

- the President of the Organizing Committee
of CIFEPME 2012

O Three roundtable in the following domains:

e Entrepreneurial competences
The debates pleaded in favour of the following
arguments:

- the entrepreneurial position enrolls in a logic
of learning and development of the
competences

- entrepreneurial competence is a topic which
presents a theoretical and managerial interest

- the professional certification of
entrepreneurial accompaniment is important
and necessary;

24.10.2012

O Alocutiunile de deschidere  ale
Congresului au fost rostite de:
- Primarul orasului Brest

- Presedintele  Universitatii  Bretaniei
Occidentale, Brest

- Presedinta AIREPME

- Presedintele Consiliului ~ Stiintific  al

CIFEPME 2012
- Presedintele Comitetului de organizare
al CIFEPME 2012
O Trei mese rotunde in domeniile:
o Competente antreprenoriale
Dezbaterile au pledat in favoarea urmatoarelor

argumente:
- postura antreprenoriala se inscrie intr-o
logica a invatari si  dezvoltarii

competentelor;

- competenta antreprenoriala este un
subiect care prezinta interes teoretic si
managerial;

- este importanta si necesara certificarea
profesionala a acompanierii
antreprenoriale;
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e The stakes and practices of pedagogy:
from awareness to the entrepreneurial act
The debates have accentuated:

- the need to raise awareness and accompany
the management process, through the case of
interregional networks of experts and
entrepreneurs who accompanied the holders
of innovative projects;

- the necessity of stepping out from a dominant
way of thinking in entrepreneurship learning
and moving from the coplexity of situations to
the use of pregmatism;

- switching from laboratory to market, through
pragmatic training programs.

e The partnership approach to the takeover
of the company: funding engineering

The debates have highlighted that the
financialengineering approach, in association with
the takeover of a SME, opens up perspectives for
the evolution of the project, the renewal of the
partnership pact, the change of strategic intentions,
reconsideration and reshaping of the forces.

O The Conference on the topic:
The Bank and the SME’s: from rational
relationship to mutual trust held by Mr.Gerard
BAYOL, President of the Executive Board of Arkea
Banque Entreprise et Institutionnel.

O Scientific communications within the
workshops (1-11), with different domains
and locations

Areas addressed in communications workshops:

e Workshop 1: Women entrepreneurship

e Workshop 2: Accompanying entrepreneurship

e Workshop 3: Learning and entrepreneurial
intention

e Workshop 4: Networks and entrepreneurship

e Workshop 5: Accounting information systems
and the SME’s

e Workshop 6: Environment, entrepreneurs and
SME’s

o Workshop 7: Pole of competitiveness and
innovation (SME’s and the pole of
competitiveness

o Workshop 8: Performance (measurements,
control a.s.o.) and SME’s

o Workshop 9: Professional training — use and
the SME’s

e Workshop 10: Accompanying
entrepreneurship: mentoring, business
opportunities, legislation and accompaniment

e Mizele si practicile pedagogiei: de la
sensibilizare la actul antreprenorial
Dezbaterile au accentuat:

- necesitatea sensibilizarii i  acompanierii
procesului managerial, prin prisma cazului
unei retele interregionale de experii si
antreprenori, care a acompaniat titularii de
proiecte inovante;

- necesitatea iesirii dintr-o gandire dominanta in
domeniul Tnvatdmantului de antreprenoriat si
trecerea de la complexitatea situatiilor la
utilizarea pragmatismului;

- trecerea de la laborator pana la piata, prin
programe pragmatice de formare.

e Abordarea parteneriala a preluarii
intreprinderii: ingineria finantarii
Dezbaterile au evidentiat ca abordarea ingineriei
financiare, In asociere cu preluarea unei IMM,
deschide perspective evolutiei proiectului, refnnoirii

pactului partenerial, schimbarii intentiilor
strategice, reconsiderarea si  reincadrarea
puterilor.

O Conferinta cu tema:
Banca — IMM-uri: de la relatia rationala, la
incredere reciproca sustinuta de catre D-I Gerard
BAYOL, Presedinte al Directoratului Arkea Banque
Entreprise et Institutionnel.

O Comunicari stiintifice in cadrul atelierelor
(1-11), cu domenii si locatii distincte.

Domeniile abordate 1in comunicarile pe

ateliere:

e Atelier 1. Antreprenoriatul feminin

e Atelier 2: Acompanierea
antreprenoriatului

e Atelier 3: invatamantul si intentia
antreprenoriala

e Atelier 4. Retele si antreprenoriat

e Atelier 5: Sisteme de informare
contabila si IMM-urile

e Atelier 6: Mediul, antreprenori si IMM-uri

e Atelier 7: Pol de competitivitate si
inovare (IMM-urile si polul de
competitivitate)

e Atelier 8: Performanta (masurari,
control etc.) si IMM-uri

e Atelier 9: Formare profesionala —
utilizare si IMM-uri

e Atelier 10: Acompanierea
antreprenoriatului: mentorat, oportunitati
de afaceri, legislatie si acompaniere

e Atelier 11: Sanatate, procese, crestere
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O Evening partnership at the Chamber of
Commerce and Industry, Brest
Awarding of the professional prizes
e CCI Brest award
e ,Produced in Bretagne” award
e Entrepreneurship awards

O Seara parteneriala la Camera de Comert
si Industrie, Brest
Acordarea premiilor profesionale:
e  Premii CCI Brest
e  Premii ,Produs in Bretania”
e  Premii pentru antreprenoriat

Chamber of Commerce and Industry, Brest. [1]

25.10.2012

O Two roundtables in the domains:

e The role of the leaders representatives
in their commitment to the sustainable
development process
The debates have highlighted the

necessity of reflection on the penetration of the
triggers of sustainable development in the SME’s
and the interactions between these elements and
the representations of the leaders.

e The SME’s from growth to hyper-
growth, stakes and perspectives
The debates have highlighted that the

existance of the SME’s, in a rapid and durable
growth, is a considerable stake for the territories,
these enterprizes often catalyzing innovation and
engaging in their evolution subcontractors and
local partners.

Hyper-growth can be considered as an
exacerbated business growth, marked by rapid
progress of its ability, at least doubling its capacity
in less than four years

25.10.2012

O Doua mese rotunde in domeniile:

e Rolul repezentatiilor conducatorilor in
angajamentul lor in procesul dezvoltarii
durabile
Dezbaterile au evidenfiat necesitatea

reflectarii la penetrarea elementelor declansatoare
a dezvoltarii durabile in IMM-uri si la interactiunile
dintre aceste elemente si  reprezentatiile
conducatorilor.

e [IMM-urile, de Ila crestere
crestere, mize si perspective
Dezbaterile au evidentiat ca existenta

IMM-urilor, in crestere rapida si durabila, este o
miza considerabila pentru teritorii, aceste
intreprinderi  catalizdnd frecvent inovarea si
antrenand in evolutia lor subfurnizorii si partenerii
locali.

la hiper-

Hiper-cresterea poate fi considerata ca o
forma exacerbata a cresterii intreprinderii, marcata
printr-un progres rapid al capacitatii sale, cel putin
dublandu-si capacitatea in mai putin de 4 ani.
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O Conference on thetopic:
Economical intelligence — from adaptation to
anticipation
Sustained by Mr. Jean-Louis LEVET,
economist, author of ,Reindustrialization, | write
you your name”, a pioneer of economical
intelligence in France.

O Scientific communications in the
workshops (12-19), in different places
and locations

The domains addressed in
communications:

e  Workshop 12: SME’s funding
e  Workshopl13: Information systems and the
SME’s: decision systems, management
control and governance

e  Workshop 14: Performance (measures,
control a.s.0.) and entrepreneurship

e  Workshop 15: Accompanying
entrepreneurship (accompanying and
performance)

e  Workshop 16: Different types of
entrepreneurship (particular types of
entrepreneurship)

e  Workshop 17: Culture, ethics, identity and
entrepreneurship

e  Workshop 18: Learning and
entrepreneurial intention

e  Workshop 19: Acquisition and
transmission (external acquisition)

workshop

Images from workshop. [1]

0 General assembly of AIREPME,
having on the agenda the election of the
Council of AIREPME vice-presidents for
7 countries of origin of the members. On
behalf of Romania Mr. Cornel Somesan,
Professor engineer, Ph.D. was proposed
and voted.

O Conferinta cu tema:
Inteligenta economica — de la adaptare la
anticipare
Sustinutd de D-l Jean-Louis LEVET,
economist, autor al operei ,Reindustrializare, eu

iti scriu numele tau”, pionier al inteligentei

economice, in Franta.

O Comunicari stiintifice in cadrul
atelierelor (12-19), cu domenii si
locatii distincte.

Domeniile abordate in comunicarile pe ateliere:
e Atelier 12: Finantarea IMM-urilor

o Atelier 13: Sisteme de informare si IMM-
urile: sisteme decizionale, controlul gestiunii
si guvernantei

o Atelier 14: Performanta (masurari,
control etc.) si antreprenoriat

e Atelier 15: Acompanierea
antreprenoriatului (acompaniere si
performante)

e Atelier 16: Diferite tipuri de
antreprenoriat (tipuri particulare de
antreprenoriat)

e Atelier 17: Cultura, etica, identitate si
antreprenoriat

e Atelier 18: Invatamant si intentie
antreprenoriala (intentia antreprenoriala)

e Atelier 19: Preluarea si transmiterea
(preluarea externa)

O Adunarea generala a AIREPME,
avand pe ordinea de zi si alegerea
Consiliului Vicepresedintilor AIREPME,
pentru 7 tari, din care provin membrii Tn
AIREPME. Din partea ROMANIEI a fost
propus si votat d-I Prof. dr.ing. Cornel
Somesan.
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O Thereunion of the Board of Directors
of AIREPME, where the new structure
of the B.D. was approved. The new
president of the Board is Professor
Olivier Torres, Ph.D. from the University
of Montpellier I, France.

O On this occasion | presented the
following to the President of AIREPME,
Professor Josse St. Pierre, Ph.D. and to
the President of the Board of Directors,
Professor Olivier Torres, Ph.D.

e The Technical University of Cluj-Napoca,

e The Center for Promoting Entrepreneurship
in Sustainable Development Domain -
within the Technical University of Cluj-
Napoca, | handed in promotional materials
and | supported the cooperation offer within
the possible international projects
conducted by AIREPME,

e | handed in to the two leaders of AIREPME
a set of presentation documents of the
UTCN and CPADDD.

O Gala awards
e |nvitation at the Brest City Hall
e Evening Gala at Oceanopolis
e Award giving ceremony:
- for the best conceptual-type
communication
- for the best empirical communication
- for the best communication realized by a
Ph.D. graduant
- for the best communication, offering an
action opportunity for the public powers
- Julien Marchesnay (initiator si founder
of AIREPME) Award
- two scholarships as ,help for the
members from the developing
countries”.

26.10.2012

O Two roundtables in the domains:

o Establishment of entrepreneurial teams
and collective forms of entrepreneurship
(equipreneurship)

Debates have decided to highlight the situation
of research on the formation of teams, by
proposing a research program on
"echipreneurship" identifying and recommending
"research directions”, being approached.

O Reuniunea Consiliului de Administratie
al AIREPME, in cadrul careia s-a aprobat
noua structura a C.A. Noul presedinte al
C.A. este Prof. univ.dr. Olivier Torres, de
la Universitatea Montpellier | — Franta.

O Cu prilejul acestei manifestari am
prezentat,  concomitent  Presedintei
AIREPME, prof.univ.dr. Josse St. Pierre
si Presedintelui Consiliului de
Administratie, prof.univ.dr. Olivier Torres:
Universitatea Tehnica din Cluj-Napoca,
Centrul pentru Promovarea Antreprenoriatului
in Domeniul Dezvoltarii Durabile — din cadrul
Universitati Tehnice din Cluj-Napoca, am
inmanat materialele de promovare aferente si
am sustinut oferta de cooperare in cadrul
potentialelor proiecte internationale derulate
prin AIREPME,
Am predat celor doi conducatori al
AIREPME céte un set din documentele de
prezentare a UTCN si CPADDD.

O Galade acordare a premiilor

Invitatie la Primaria Brest

Seara de Gala la Oceanopolis

Acordarea premiilor:

- pentru cea mai buna comunicare de tip
conceptual

- pentru cea mai buna comunicare de tip
empiric

- pentru cea mai buna comunicare
realizata de un/o doctorand(a)

- pentru cea mai buna comunicare,
oferind o oportunitate pentru actiuni ale
puterilor publice

- premiul Julien Marchesnay (initiator si
fondator AIREPME)

- doua burse ,ajutor membrilor din tarile
in dezvoltare”.

26.10.2012

O Doua mese rotunde in domeniile:
e Constituirea echipelor antreprenoriale
si a formelor colective de
antreprenoriat (equipreneuriat)
Dezbaterile si-au propus sa evidentieze situatia
cercetarilor referitoare la constituirea echipelor,
propunand un program de cercetare privind
Lechiprenoriatul”, identificand si recomandand

Ldirectii de cercetari”’, Tn curs sau de abordat.
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e Human Resources management in the
SME’s: from theory to practice
Debates have proposed to address issues
impacting on human resources in SMEs, such as
the experience in SME’s takeovers, analysis of the
creation of the HR function in SMES, creativity and
innovation of the HR formed in the SMEs.

O Scientific communications within the
workshops (20-27), in different places
and locations. The domains addressed
in workshop communications:

o Workshop 20: Networks, social capital,
entrepreneurship and SMEs

o Workshop 21: Takeover and transmission of
the SMEs: a few particular problems of
succession

o Workshop 22: Competitivity pole and
innovation (SMEs and innovation)

o Workshop 23: Entrepreneurship and
globalization (internationalization,
entrepreneurship and the SMES)

e Workshop 24: CSR and vision (Corporate
Social Responsibility, sustainable
development, vision and the SMES)

o Workshop 25: Women entrepreneurship: a
few specific feminine problems in
approaching entrepreneurship

e Workshop 26: Opportunities:
entrepreneurship and opportunities

e Workshop 27: SMEs cooperation

CONCLUSIONS

1. Within the workshop debates, after the
presentations of the scientific papers, answers
were given to the following problems:

- explaining the different concepts of
entrepreneurial performance, considering
the cultural diversities,

- ways of attaining
performance,

- the contribution of SMEs to facing crisis,

- correlation between the entrepreneur’'s
steps to create the enterprise, to develop
it and increase its performance,

- the risk ratio between taking over a
company and creating a new enterprise.

2. High quality of the scientific papers presented,
reflected by the structure of the paper, the
scientific  instruments used, the original
contributions of the work, the value and
dimension of bibliography.

entrepreneurial

e Managementul resurselor umane in
IMM-uri: de la teorie la practica
Dezbaterile si-au propus abordarea unor teme
cu impact asupra resursei umane din IMM-uri,
precum: experienta preluarii de IMM-uri, analiza
procesului de creare a functiei RU in IMM-uri,
creativitatea si inovarea RU formata in IMM-uri.

O Comunicari stiintifice in cadrul
atelierelor (20-27) cu domenii si
locatii diferite.

Domeniile abordate in comunicarile pe ateliere:

o Atelier 20: Retele, capital social,
anteprenoriat si IMM-uri

o Atelier 21: Preluarea si transmiterea IMM-
urilor; cateva probleme particulare ale
succesiunii

o Atelier 22: Pol de competitivitate si inovare
(IMM-urile si inovarea)

o Atelier 23: Antreprenoriat si mondializare
(Internationalizare, antreprenoriat si IMM-uri)

o Atelier 24: RSI-DD si Viziune
(Responsabilitatea sociala a
intreprinderilor, dezvoltare durabila,
viziune si IMM-uri)

o Atelier 25: Antreprenoriatul feminin:
cateva probleme specifice ale femeilor, in
abordarea antreprenoriatului

e Atelier 26: Oportunitati: Antreprenoriat si
oportunitati

e Atelier 27: Cooperarea IMM-urilor

CONCLUzII

1. In cadrul dezbaterilor din ateliere, In urma
prezentarii lucrarilor stiintifice, s-au abordat
rapunsuri la urmatoarele probleme:

- explicitarea diferitelor ~concepte ale
preformantei antreprenoriale tinand seama
de diversitatile culturale,

- modalitdtile de atingere a performantei
antreprenoriale,

- aportul IMM-urilor in confruntarea crizei,

- corelatia intre demersurile intreprinzatorului
de a crea intreprinderea, de a o dezvolta si
de a-i mari performantele,

- raportul riscurilor preluarii unei intreprinderi
sau crearii unei noi intreprinderi.

2. Calitatea ridicatda a comunicarilor stiinifice
prezentate, reflectatd de structura lucrarii,
instrumentele  stiintifice  utilizate,  contributiile
originale ale lucrarii, valoarea si dimesiunea
bibliografiei.
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3. The topic and content of the communications
are the results of research conducted within:

- international inter-universities partnerships

- international institutional contracts (e.g.
GEM Consortium for Global
Entrepreneurship Monitor),

- international projects, e.g. FP7 (2007-
2013), SCIEX-Switzerland (2009-2016),

- collaboration framework in scientific
research, Romania-France,

- partnerships between universities and
representatives of the business
environment

4. The participation at the Congress and
numerous contacts with AIREPME members, with
the President of the Board of Directors and the new
vicepresidents for the selected countries, have
concluded in the invitation offered to the Technical
University of Cluj-Napoca to address through
CPADDD, as a strategic partner, a project which
has as its major objective ,,a common model —the
premises of an evaluation standard for the
entrepreneurial education.” The project will fit in
the multilateral project ,Life Long Learning —
Erasmus Projets multilateraux”.

5. The inclusion of the ,roundtables” in the
program increases the efficiency, importance and
the attractiveness of the conference by the
dissemination of valuable expertise in various
fields of business research.

6. Given the existence and activity of over 25
years of AIREPME, an association that promotes
multicultural theoretical and practical research in
entrepreneurship and SMEs, | appreciate as
beneficial for the training and professional
development of the students, PhD graduants,
academics and practitioners of business alike, to
join AIREPME.

Prof. eng. Cornel SOMESAN, Ph.D.

3. Tematica si continutul comunicarilor sunt
rezultatele unor cercetari desfasurate in cadrul:

- Parteneriatelor inter-universitare
internationale,

- Contractelor institutionale internationale
(ex., GEM Consortium pentru Global
Entrepreneurship Monitor),

- Proiectelor internationale, ex. FP7 (2007-
2013), SCIEX-Elvetia (2009-2016),

- Cadrul de colaborare 1in cercetarea
stiintifica, Roméania - Franta,

- Parteneriatelor universitate — reprezentanti
ai mediului de afaceri.

4. Participarea la Congres si contactele
numeroase cu membrii  AIREPME, cu
Presedintele Consiliului de Administratie si cu
noii vicepresedinti pentru tarile selectate, au
prilejuit invitarea Universitatii Tehnice Cluj-
Napoca pentru abordarea prin CPADDD, in
calitate de partener strategic, a unui proiect,
care are ca obiectiv major un ,,model comun —
premisa a unui standard de evaluare a
educatiei antreprenoriale”. Proiectul se va
incadra in programul multilateral , Life Long
Learning — Erasmus Projets multilateraux”.

5. Includerea in program a ,meselor rotunde”
creste eficienta, importanta si atractivitatea
conferintei, prin diseminarea unor expertize
valoroase din diferite domenii ale cercetarii
antreprenoriale.

6. Avand in vedere existenta si activitatea de
peste 25 de ani a AIREPME, asociatie care
promoveaza cercetari teoretice si aplicative
multiculturale, Tn domeniul antreprenoriatului si
IMM-urilor, apreciez, ca fiind benefica pentru
formarea si dezvoltarea profesionala a studentilor,
doctoranzilor, pentru universitari si practicieni Tn
mediul de afaceri, aderarea la AIREPME.

Prof.dr.ing. Cornel SOMESAN

Images from Oceanopolis of Brest. [1]
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Cornel SOMESAN (1945) is
Associated Professor at the
Technical University of Cluj-
Napoca. After the graduation
of the Politechnical Institute
Cluj-Napoca (1968) he works
in the industrial environment:
UNIO plant in Satu-Mare (1968-1979), Heavy
Equipment Plant Cluj-Napoca (1979-1992),
UNIMET-CUG S.A. Cluj-Napoca (1992-1995). In

these factories he performs specific activities as

designing engineer, workshop production chief,
(UNIO Satu Mare), workshop designing chief,
production section chief (CUG S.A.), marketing
section chief (UNIMET-CUG S.A)), his activities
being focused on the assimilation, production and

market capitalization of industrial products.

University teaching activity
1973-1989
Politechnical Institute Cluj-Napoca.

1996-2002 Lecturer (1996-1998), Reader (1998-
2002) within the Faculty of Business at the
.Babes-Bolyai” University of Cluj-Napoca.

Associated Teacher of the

Subjects taught: Marketing, Services Marketing,
International Marketing, Global Marketing.
2002-2011 Reader (2002-2003),
(2003-2011) at the Faculty of Economical
Sciences at the Western University ,Vasile
Goldig” Arad.

Professor

Subjects taught: Basis of Marketing, Marketing
Research, International Marketing, Research of
Market Conjuncture, Marketing of the SME’s,
Strategic Marketing, Entrepreneurial Marketing,
Competitive  Strategies of the Company
(POSDRU project: Promoting entrepreneurial

culture and entrepreneurial training).

Cornel SOMESAN (1945) este profesor asociat
la Universitatea Tehnica Cluj-Napoca. Dupa
absolvirea Institutului Politehnic Cluj-Napoca
(1968), activeaza in mediul industrial: Uzina
UNIO Satu Mare (1968-1979), Combinatul de
Utilaj Greu Cluj-Napoca (1979-1992), UNIMET-
CUG S.A. Cluj-Napoca (1992-1995). Tn aceste
intreprinderi, desfasoara activitati specifice in
calitatea de inginer proiectant, sef atelier
productie (UNIO Satu Mare), sef atelier
proiectare, sef sectie productie (CUG S.A.), sef
serviciu marketing, director de marketing
(UNIMET-CUG S.A.), activitatile fiind focalizate
pe asimilarea, productia si valorificarea pe piata a
produselor industriale.

Activitatea didactica universitara

1973-1989 Cadru didactic asociat al Institutului
Politehnic Cluj-Napoca.

1996-2002 Lector (1996-1998), Conferentiar (1998-
2002) in cadrul Facultatii de Business a Universitatji
.Babes-Bolyai”, Cluj-Napoca.

Discipline  predate:  Marketing, = Marketingul
serviciilor, Marketing international, Marketing global.
2002-2011 Conferentiar (2002-2003), Prof.
universitar (2003-2011) in cadrul Facultatii de
Stiinte Economice a Universitatii de Vest ,Vasile
Goldig” Arad.
Discipline  predate: Bazele marketingului,
Cercetari de marketing, Marketing international,
Cecetarea conjuncturii pietei, Managementul
IMM-urilor, Management strategic, Marketing
antreprenorial si Strategii competitive ale firmei
POSDRU:

antreprenoriale si formarea antreprenoriala).

(proiect Promovarea  culturii
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University management activity

2002-2005 Vice-Dean of the Faculty of
Economical Sciences UVVG Arad.

2005-2011 Vice-Rector of the Western University
,Vasile Goldis” Arad.

2009-2011 Manager of the university incubator
ITA-GOLDTECH.

Scientific actvity
1978 presentation of the Ph.D. thesis on the
Design and Construction Optimization of the
Loading Machines manufactured in the UNIO
plant, elaborated while working in the plant

The result of the thesis research, the
loading machine MIC-3P, patented and introduced
in serial production, was awarded at the National
Salon of Inventions — Bucharest 1984.
1979-1985 obtaining 5 inventor certificates
1975-2003 17 studies published in specialized
journal in the country.
1975-2011 35 communications at national
scientific manifestations.
1998-2011 21 communications at international
scientific manifestations.
2003-2011 Project Manager in 9 research
contracts, in the business environment.
2009-2010 Coordinator of the activity of promoting
and entrepreneurial training within the POSDRU
30/3.1./G/14195 project.
1997-2005 8 books in the following domains:
marketing, marketing research, management, all
at publishing houses with ISBN, out of which 5

books as an only author and 3 as co-author.

Activities in Associations with entrepreneurial

mission

» Member of the International Association of
Entrepreneurial Research and SME’'s -
AIREPME with headquarters at Montpellier —
France, since 2009.

» Vice-president of AIREPME for Romania since
October 25, 2012.

Activitate de management universitar
2002-2005 Prodecan al Facultati de Stiinfe
economice UVVG Arad.

2005-2011 Prorector al Universitati de Vest
,Vasile Goldis” Arad.

2009-2011 Director al Incubatorului universitar
ITA-GOLDTECH.

Activitatea stiintifica

1978 Sustinerea Tezei de doctorat, avand ca
obiectiv optimizarea functional - constructiva a
masinilor de Tncarcat din fabricatia uzinei UNIO,
elaborata in perioada activitatji Tn uzina.

Rezultatul cercetarilor tezei, masina de
incarcat MIC-3P, brevetata si introdusa in
fabricatia de serie, a fost medaliata la Salonul
National al Inventiilor-Bucuresti 1984.

1979-1985 Obtinerea a 5 certificate de inventator
1975-2003 17 studii publicate n reviste de
specialitate din tara.
1975-2011 35 comunicari la manifestari stiintifice
nationale.
1998-2011 21 comunicari la manifestari siintifice
internationale.
2003-2011 Mananager de proiect la 9 contracte
de cercetare, in mediul de afaceri.
2009-2010 Coordonator al activitatii de promovare
si formare antreprenorialda, in cadrul contractului
POSDRU 30/3.1./G/14195.
1997-2005 8 carti Tn domeniile marketing,
cercetari de marketing, management, publicate Tn
edituri cu ISBN, din care, la 5 cartj, autor unic si la
3 carti, coautor.
Activitati in Asociatii cu misiune
antreprenoriala
» Membru al Asociatiei Internationale de
Cercetari in Antreprenoriat si  IMM-uri-
AIREPME, cu sediul la Montpellier — Franta,
din anul 2009.
Vicepresedinte AIREPME pentru ROMANIA,
din 25 oct. 2012.
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»  Starting with March 1st, 2012 — President of > Incepand cu 01.03.2012, Presedinte al
the Board of Directors of the Association for Consiliului Director al Asociatiei pentru
the Development and Promotion of Dezvoltarea si Promovarea
Entrepreneurship — ADEPAN Consulting. Antreprenoriatului — ADEPAN Consulting.
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1. Introduction
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fie descrise.

Formatul paginii: lucrarea trebuie sa fie
redactata in limba engleza si romana, intr-un stil clar,
direct si activ, pe format european A4 (210 x 297 mm).

Lungime: lucrarea trebuie sa aiba un numar
par de pagini: 6, 8 sau 10.

*Corresponding author / Autor de corespondenta:
Phone: ; Fax:
e-mail:



Environmental Engineering and Sustainable Development Entrepreneurship — Vol. x, No. xx (2013)

Margins: The page layout should be "mirror
margins". Following margins: top margin 20 mm;
bottom margin 20 mm; right 25 mm and left margin
20 mm, header 10 mm, footer 10 mm.

Page Layout: Type the paper in two
columns 80 mm wide with a space of 5 mm
between the columns. Each column should be left
and right justified. Section start: column.

Fonts: Use Arial size 10 characters and
1.15 line spacing, Justified, throughout the paper.

Title: The title should be no longer than two
lines. Avoid unusual abbreviations. Center the
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unless they require a different styling. The
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carcatere de 10, ingrosate, inclinate si aliniate la
margine. Se va lasa un rand liber doar Tnainte de
subcapitol.

1.1. Formule, simboluri si abrevieri

Formulele vor fi redactate cu carcatere
inclinate (de preferat in editorul Equation) si
trebuie sa fie numerotate Tn cadrul lucrarii,
exceptie cazul in care necesita un alt stil.
Formulele trebuie sa fie numerotate aliniat dreapta,
intre paranteze rotunde:

X = Axe’ + 31kt (1)

Referirile la ecuatii in text se vor scrie astfel: (Ec.
1), Ec. 1-4, etc.

Abrevierile trebuie sa fie definite in momentul
cand sunt mentionate prima data in absract si,
ulterior, din nou Tn corpul principal al textului dupa
care se pot utiliza in mod consecvent.

Trebuie sa fie utilizate unitatii de masura din Sl.

Notele de subsol ar trebui sa fie evitate.
Tabele, figuri, ecuatii. Figurile si tabele trebuie
numerotate progresiv, in ordinea mentionatd in
text, acestea pot fi organizate in una sau doua
coloane.
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Tables: Draw the tables in grid format using
a basic, solid line style without shadows.

Ensure that the data presented in Tables do
not duplicate results described in Figures.

Tabelele: concepeti tabele in format de grila
utilizénd linii fundamentale, solide fara umbre.

Asigurati-va ca datele prezentate in tabele
nu se suprapun cu rezultatele descrise in figuri.

Table 1.
The recommended fonts (Arial 8 Justify )
Iltem Font Size Style
Title of paper Avrial 12 Norm, Bold
Authors' names Arial 11 Norm
Affiliation Arial 9 Italic
Abstract Arial 8 Italic
Title of sections Arial 10 Norm, Bold
Text, Formulae Arial 10 Norm
References Arial 9 Norm
Figures Figuri

Number Figures consecutively in accordance with
their appearance in the text. All illustrations should
be provided in camera-ready form, suitable for
reproduction, which may include reduction without
retouching.

Photographs, charts and diagrams are all to
be referred to as Figure(s) and should be
numbered consecutively, in the order to which they
are referred.

Figures may be inserted as black line
drawings. They should be pasted on, rather than
taped, since the latter results in unclear edges
upon reproduction.

Ensure that each illustration has a caption,
placed below the Figure. A caption should comprise
a brief title (not on the Figure itself) and a
description of the illustration. Keep text in the
illustrations themselves to a minimum but explain all
symbols and abbreviations used. Multiple Figures
can be expressed as one Figure (for e.g. 1a, 1b, 1c
etc.), while retaining the maximum limit of 6.

225

22

l
M

LBEEEY
e*\
g\

Numerotati figurile consecutiv, conform cu ordinea
fin care apar in text. Toate ilustratile ar trebui
prezentate in mod “camera ready”, potrivite pentru
reproducere, care poate include reducerea fara
retusare.

Fotografiile, graficele si diagramele vor fi
denumite ca Figuri si ar trebui numerotate
consecutiv, in ordinea in care se refara la ele.

Figurile pot fi inserate ca desen negru liniar.
Ele trebuie introduse cu paste si nu cu tape, pentru
ca acesta din urma rezulta in margini neclare
asupra reproducerii.

Asigurati-va ca fiecare ilustratie are o
denumire, plasata sub Figura. Denumirea trebuie
sa includa un titlu scurt (nu pe figura insasi) si o
descriere a ilustratiei. Restangeti textul din
ilustratiile propriu-zise la minimum, dar explicati
toate simbolurile si abrevierile folosite. Figurile
multiple pot fi exprimate ca o singura Figura (ex.
la, 1b, 1c etc.), dar limitAndu-va la maximum 6.

I
’

Figure 1. Distribution (Arial 8 Center)

ALL Figures must be submitted in either .jpg
format with a very good resolution (but do not
submit graphics that are disproportionately
large for the content).

Tables and figures should be consecutively
numbered and headed with short titles. They
should be referred to in the text as Fig. 1, Tab. 2,
etc. Leave 1 lines gap at 10 point font setting
between the previous section and figure as well as

TOATE Figurile trebuie trimise in format .jpg cu
o rezolutie foarte buna (dar nu trimiteti grafice
care sunt disproportionat de mariraportate la
continut).

Tabelele si figurile trebuie numerotate
consecutiv si denumite cu titluri scurte. Tn text
trebuie facuta referinte la ele astfel Fig. 1, Tab. 2,
etc. Lasati un rind liber de dimensiunea font 10
intre sectiunea anterioara si figura, precum si intre
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between figure and next section text. All Figures
and Tables must be referred into the text.

3. Results and Discussion

Results should be clear and concise. Discussion
elsewhere in the article should explore the
significance of the results of the work, not repeat
them. Avoid extensive citations and discussion of
published literature.

The Results section should briefly present
the experimental data in text, tables, and/or
figures.

For details on preparation of tables and
figures, see below. The Discussion should focus
on the interpretation and significance of the
findings with concise objective comments that
describe their relation to other work in that area.
The Discussion should not reiterate the Results.

4. Conclusions

The main conclusions drawn from results should
be presented in a short Conclusions section.

Although a conclusion may review the main
points of the paper, do not replicate the abstract as
the conclusion.

A conclusion might elaborate on the
importance of the work or suggest applications and
extensions. Make sure that the whole text of your

paper observes the textual arrangement on this page.

5. Acknowledgements

The Acknowledgments section should include the
names of those people who contributed to a study
but did not meet the requirements for authorship.

The corresponding author is responsible for
informing  each person listed in  the
acknowledgment section that they have been
included and providing them with a description of
their contribution so they know the activity for
which they are considered responsible.

Each person listed in the acknowledgments
must give permission — in writing, if possible — for
the use of his or her name. It is the responsibility of
the corresponding author to collect this information.

References

The text should include a list of references which

reflect the current state of technology. Indicate

references by number(s) in square brackets in line

with the text. The actual authors can be referred to,

but the reference number(s) must always be given.
Number the references (numbers in square

figura si urmatoarea sectiune de text. Toate
Figurile si Tabelele trebuie sa aiba referinte in text.

3. Rezultate si discutii

Rezultatele trebuie sa fie clare si concise. Discutia
in alta parte a articolului ar trebui sa exploreze
semnificatia rezultatelor muncii, nu sa le repete.
Evitati citarea extensiva si discutarea literaturii deja
publicate.

Sectiunea de rezultate trebuie sa prezinte
pe scurt date experimentale in text, tabele si/sau
figuri.

Detalii privind pregatirea tabelelor si a
figurilor gasiti mai jos. Discutia trebuie sa se
concentreze pe interpretarea si semnificatia
descoperirilor, cu comentarii concise Si obiective
care descriu relatia cu alte lucrari in domeniu.
Discutia nu trebuie sa reitereze Rezultatele.

4. Concluzii

Concluziile principale trase in urma rezultatelor
trebuie prezentate intr-o scurta sectiune de Concluzii.
Cu toate ca o concluzie poate trece in
revista principalele puncte ale lucrarii, nu
reproduceti rezumatul pe post de concluzie.

O concluzie poate sa elaboreze pe tema
importantei lucrarii sau sa sugereze aplicatii si
extensii. Asigurati-va ca textul integral al lucrarii
arata aranjamentul textual pe aceasta pagina.

5. Multumiri

Sectiunea de Multumiri trebuie sa includa numele
acelor persoane care au contribuit la un studiu,
dar nu au indeplinit cerintele pentru a deveni
autori.

Autorul corespunzator este responsabil sa
informeze fiecare persoana din lista de multumiri
asupra faptului ca au fost incluse si sa le ofere o
descriere a contributiei lor, pentru a sti de care
activitate se fac raspunzatori. Fiecare persoana
din sectiunea de multumiri trebuie sa isi dea
acceptul — in scris daca este posibil — pentru
folosirea numelui sau. Este responsabilitatea
autorului sa colecteze aceste informatii.

Referinte

Textul trebuie sa includa o lista de referinte care
reflectd starea actuala a tehnologiei. Indicati
referintele prin numere in paranteze patrate pe
acelasi rand in lucrare. Se pot face referiri la
autorii  propriu-zisi, dar intotdeauna trebuie
mentionat si numarul de referinta.
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brackets) in the list in the order in which they
appear in the text [1]. Please ensure that every
reference cited in the text is also present in the
reference list (and vice versa). References should
be listed as they appear in the text [2, 3]. Use Arial
9 point size.

List the references at the end of the text with
Arabic numerals (1, 2, etc.) with the order they
appear in the text.

Books: Names and initials of authors, title of the
book; edition; volume number; publisher; place;
year, page number:

[1.] Faber K., Biotransformations in Organic Chemistry —
A Textbook, vol.VIll, 4th Edition, Springer, Berlin-
Heidelberg-New York, 2000, 212-240.

Symposia volumes: Names and initials of
authors; article title; full title; symposium
abbreviated; volume number; place; year; date;
page number:

[2.]Clark T.A., Steward D., Wood and Environment, Proc.

6th Int. Symp. on Wood and Pulping Chemistry,
Melbourne, 1991, 1:493.

Journal papers: Names and initials of authors;
full title of the paper; full nhame of the journal
(italic); year, volume number; first and last page
numbers:

[3]Tanabe S., Iwata H. and Tatsukawa R., Global
contamination by persistent organochlorines and
their ecotoxicologcial impact on marine mammals,
Science of the Total Environment, 1994, 154:163-
177.

Patents: Names and initials of authors, patent title,
country, year, patent number:

[4]Grant P., Device for Elementary Analyses. USA
Patent, 1989, No. 123456.

Dissertations: Names and initials of authors, title;
specification (Ph. D. Diss.), institution, place, year:

[5.]Aelenei N., Thermodynamic study of polymer
solutions, PhD Thesis, Institute of Macromolecular
Chemistry Petru Poni, lasi, Romania, 1982.

Legal regulations and laws, organizations:
Abbreviated name; full name of the referred text;
document type; author; year, URL address:

[6.] ESC, Improving access to modern energy services
for all fundamental challenge, Economic and Social
Council, ENV/DEV/927, 2007. On line at:
http://www.un.org/News/Press/docs/2007/envdev927

Numerotati referintele  (numere  in
paranteze patrate) din lista in ordinea in care
apar Tn text [1]. Asigurati-va ca fiecare referinta
citata in text este prezenta si in lista de referinte
(si vice-versa). Referintele trebuie listate asa cum
apar in text [2, 3]. Folositi fontul Arial, marimea 9.

Listati referintele la sfarsitul textului cu
numerale arabe (1,2 etc.) in ordinea in care apar
n text.

Carti: Numele si initialele autorilor, titlul cartii,
editia, numarul volumului, editorul, locul, anul,
numarul paginii:

[1.] Faber K., Biotransformations in Organic Chemistry —

A Textbook, vol.VIll, 4th Edition, Springer, Berlin-
Heidelberg-New York, 2000, 212-240.

Volume simpozioane: Numele si initialele
autorilor, titlul articolului, titlul complet, simpozionul
abreviat, numarul volumului, locul, anul, data,
numarul paginii:

[2.]Clark T.A., Steward D., Wood and Environment, Proc.

6th Int. Symp. on Wood and Pulping Chemistry,
Melbourne, 1991, 1:493.

Articole din reviste: Numele si initialele autorilor,

titlul intreg al lucrarii, numele intreg al revistei

(italic), anul, numarul volumului, numarul primei si

ultimei pagini:

[3.]Tanabe S., Iwata H. and Tatsukawa R., Global
contamination by persistent organochlorines and
their ecotoxicologcial impact on marine mammals,

Science of the Total Environment, 1994, 154:163-
177.

Brevete: Numele si initialele autorilor, titlul
brevetului, tara, anul numarul brevetului:

[4.]Grant P., Device for Elementary Analyses. USA
Patent, 1989, No. 123456.

Disertatii: Numele si initialele autorilor, fitlu,
specificatie (doctorat, disertatie), institutia, locul, anul:

[5.]Aelenei N., Thermodynamic study of polymer
solutions, PhD Thesis, Institute of Macromolecular
Chemistry Petru Poni, lasi, Romania, 1982.

Reglementari legale si legi, organizatii: Numele
abreviat, numele Tntreg al textului la care se face
referinta, tipul documentului:

[6.] ESC, Improving access to modern energy services
for all fundamental challenge, Economic and Social
Council, ENV/DEV/927, 2007. On line at:
http://www.un.org/News/Press/docs/2007/envdev927

.doc.htm

.doc.htm
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Referinte online: URL-ul complet trebuie
prezentat in text ca citat, daca alte date nu sunt
disponibile. Daca autorii, titlurile documentelor sunt
cunoscute si referintele sunt luate de pe un
website, atunci trebuie mentionate anul si adresa
URL dupa aceste informatii:

[7.]Burja C., Burja V., Adapting the Romanian rural
economy to the European agricultural policy from the
perspective of sustainable development, MPRA,
Munich Personal RePEc Archive, 2008. On line at:
http://mpra.ub.unimuenchen.de/7989/1/MPRA_paper

Web references: The full URL should be given
in text as a citation, if no other data are known. If
the authors, title of the documents are known
and the reference is taken from a website, year,
the URL address has to be mentioned after
these data.

[7.]Burja C., Burja V., Adapting the Romanian rural
economy to the European agricultural policy from the
perspective of sustainable development, MPRA,
Munich Personal RePEc Archive, 2008. On line at:
http://mpra.ub.unimuenchen.de/7989/1/MPRA _paper

7989.pdf

Referintele online nu trebuie sa fie prezentate
separat, dupa lista de referinta.

Trimiterea lucrarilor: lucrarile propuse trebuie
trimise prin email catre consiliul editorial, la adresa
eesde@imadd.utcluj.ro. Dupa analiza lucrarilor sl
admiterea lor spre publicare, consiliul editorial
poate cere anumite modificari pentru rezolvarea
anumitor probleme legate de tiparire.

7989.pdf

Web references must not be listed separately, after
the reference list.

Sending of papers: the proposed papers could be
sent by e-mail to editorial board, at the address:
eesde@imadd.utcluj.ro. After the papers analysis
and admission for publishing, the editorial board
could request some modifications for solving
certain problems related to printing.
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