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SUMMARY

The effects of using ICT on society and environment are various. A critical analysis of the
technological innovation in ICT field reflects the increase of the negative influences on the environment,
as a consequence of a greater consumption of products, determined by lowered prices, increased
accessibility but also the persuasion of the companies in the field, favoured as well by the progress in ICT,
thus there is generated a vicious circle. For the environment, the effects might be dramatic and take the
form of an increased volume of e-waste, decreased volume of non-renewable resources, pollution by
incorporating the toxic materials, global warming and so on. On the other side, ICT has a great potential
in the environment protection and this was predicted by Steve Jobs even since the first PC’s appeared.
The document “Apple’s Preliminary Confidential Offering Memorandum”, from 1977, by which the
company tried to obtain private funds for research, there are mentioned the following benefits brought
by computers related to the environment: (1) reduction of the consumed quantity of paper and energy
and the storage space used, (2) increase the living standard, (3) reduce the pollution level. In a more
palpable way, green ICT represents the study and the practice of design, production and use and also
discharge of computers, servers and their associated sub-systems, such as screens, printers, storage
devices and the creation of efficient communication systems and networks, with a minimum impact or
even no unfavourable impact on the environment. Green ICT also aims to reach economic viability and
improve performance and the use of systems following the social and ethical responsibilities. At the
World Summit on the Information Society (Genoa, 2003 and Tunis, 2005), there were established the
following action strategies in the use of ICT related to environment issues by means of the concept of e-
environment: (1) Governments, in cooperation with other partners, are encouraged to use and promote
ICT as instruments of environment protection and long-lasting use of natural resources; (2) Governments,
the social society and the private sector are encouraged to initiate and implement projects and programs
for the production and long-lasting consumption of ICT products, to discharge them in safe conditions for
the environment, but also to recycle the used equipment and components; (3) The use of ICT for
accomplishing predictions and monitoring the impact of natural disasters as well as those caused by
human-beings, especially in the developing countries, less developed countries and the small economies.
The European Union stimulates significantly the green ICT by Europe 2020 Strategy, suggestively entitled
A strategy for the intelligent, ecological and favourable growth of inclusion.

The ICT use degree varies depending on the economic level of each region and country. The
interest regarding their use related to the environment protection measures is similar. Nowadays, after
a period of explosive evolution of the production and infiltration of ICT in the social and economic life,
after the pioneering euphoria, a rational and balanced approach is required, more rational and
equilibrated, shifting the focus to the social effects which also include those regarding the environment.
It is the responsibility of the whole society (companies, government institutions and people) which was
governed by the financial interest and neglected the social side, the effect in this case being seen in the
environment disequilibrium.

Habilitation thesis summarizes the research work carried out after the doctoral stage, describing
the main scientific achievements obtained in the GREEN ICT field and specific sub-domains. The paper is
structured in two parts. Part | addresses topical issues both nationally and internationally in the GREEN
ICT field and Part Il presents a plan for academic, didactic and scientific career development.



The first part is structured in three chapters, each presenting the results obtained, published in
renowned specialized journals from Romania and abroad or presented at prestigious conferences. These
are the research directions | have addressed and are described below.

Chapter 2 — The context and motivation of adopting GREEN ICT in organizations describes aspects
that characterize the research field approached. In this regard, the main motivations that have triggered
the concerns are identified to study the negative influences of ICT on the environment, but especially on
how they can be diminished. Also, based on the literature i have identified key determinants that influence
companies, as users, to adopt GREEN ICT, which we grouped into general determinants (competitiveness,
availability of financing lines, features organizations, social responsibility, etc. ) and specific
(environmental collaborative business processes, transfer of responsibilities, unlocking business potential
offered by virtual environment, ICT industry dynamics, etc.). An important role is played by changing
managers 'and employees' attitudes, national and international regulations and policies that can stimulate
initiatives to protect the environment. The chapter ends with a study examining the behavior of
employees in Romanian companies in adopting GREEN ICT.

Chapter 3 - Ecological Information Systems to Support the Sustainable Development of
Organizations and Communities makes the transition from technology to systems. Environmental care
should not be limited to replacing hardware or software applications. It has to be integrated into company
strategies and policies and attitudes of employees at all hierarchical levels. As a result, this chapter looks
at the changes required for the adoption of environmental information systems throughout the lifecycle,
including how they could be integrated with the organization's goals. The second part of the chapter
extends research from organizations to community and presents a study on the economic factors that
influence the sustainable development of smart cities. Within these, the use of ICT is absolutely necessary
considering the ultra-connectivity of community members and components.

Chapter 4 - Green cloud computing and reuse of software applications shows, in the first part, how
cloud computing technologies could become more environmentally friendly and in the second part how
reuse of application components can contribute to environmental protection. The increase in popularity
of cloud technologies has been driven by the benefits it has brought to individual consumers and
companies. These benefits include: flexibility, easy disaster recovery, reduced investments in ICT
resources, optimized collaboration between members within organization and automatic software
updates. Regarding environmental protection, cloud technologies can be implemented to ensure reduced
energy consumption and CO2 emissions by optimizing the cooling system, reducing the amount of
hardware, traffic optimization and workload, dynamic migration of virtual machines. Regarding reuse of
previously developed software components in new projects, research results have shown that these
practices can lead to positive environmental influences as long as they respond favorably to the following
criteria: efficiency, feasibility and perpetuation. Efforts should be aimed at replacing or modifying
components with a high consumption of resources, and in this respect labeling applications could be very
beneficial.

In the second part | presented the career development plan to follow two directions: scientific
activity and academic activity. In terms of research activity, | intend to pursue my work through an
interdisciplinary approach to the field, with the prospect of having real and sustainable partnerships in
both the academic and private environment. At the didactic level, | proposed to improve the transfer of
knowledge, the permanent adaptation of the content of the disciplines to the latest achievements in the
field and to the changes in the labor market.



REZUMAT

Efectele utilizarii TIC asupra societatii si asupra mediului sunt variate. O analiza critica a inovatiei
tehnologice din domeniul TIC reflecta augmentarea influentelor negative asupra mediului, ca urmare a
sporire a consumului — determinata, in principal, de reducerea preturilor si a cresterii accesibilitatii. La
nivelul mediului, efectele pot fi dramatice, concretizate in sporirea volumului de e-deseuri, reducerea
volumului de resurse neregenerabile, poluare prin utilizarea materialelor toxice, incalzire globala etc. Pe
de alta parte, TIC au un mare potential in protectia mediului, anticipat de Steve Jobs inca de la aparitia
primelor calculatoare personale. Tn documentul “Apple’s Preliminary Confidential Offering
Memorandum”, prin care compania incerca sa obtina fonduri private pentru dezvoltare, sunt mentionate
urmatoarele beneficii ale calculatoarelor in legatura cu ecosistemul: (1) reducerea cantitatii de hartie si
de energie consumate si a spatiului de depozitare utilizat, (2) cresterea standardului de viata, (3)
reducerea nivelului de poluare. Tn cadrul World Summit on the Information Society (Geneva, 2003 si
Tunisia, 2005), au fost stabilite urmatoarele directii de actiune pentru utilizarea ICT in problemele de
mediu prin conceptul de e-mediu: (1) Guvernele, in cooperare cu alti parteneri, sunt Tncurajate sa utilizeze
si sa promoveze ICT ca instrumente pentru protectia mediului si utilizarea durabila a resurselor naturale;
(2) Guvernele, societatea civila si sectorul privat sunt Tncurajate sa initieze actiuni si sa puna in aplicare
proiecte si programe pentru productia si consumul durabil de produse ICT, pentru eliminarea lor in conditii
de siguranta pentru mediu, dar si pentru reciclarea echipamentelor si a componentelor utilizate; (3)
Utilizarea ICT pentru realizarea de previziuni si monitorizarea impactului dezastrelor naturale si a celor
provocate de om, in special in tarile in curs de dezvoltare, mai putin dezvoltate si in economiile mici.
Gradul de utilizare a ICT este variat in functie de nivelul economic al fiecarei regiuni si tari. Similar este
interesul pentru utilizarea lor in masurile de protectie a mediului. in prezent, dup3 o perioada de evolutie
exploziva a producerii si infiltrarii ICT in viata sociald si economica, dupa euforia specifica perioadei de
pionierat, se impune o abordare rationala si echilibrata in care atentia sa fie deplasata catre efectele
sociale in care se regdseste problema ecosistemului. Responsabilitatea apartine intregii societati
(companii, institutii guvernamentale si indivizi) care a neglijat latura sociald, materializatd, in acest caz, in
dezechilibre ale mediului ambiant.

Teza de abilitare rezuma activitatea de cercetare, desfasurata dupa finalizarea doctoratului, prin
descrierea principalelor realizari stiintifice obtinute in domeniul TIC-V si a unor subdomenii specifice.
Lucrarea este structurata in doua parti. Partea | abordeaza aspecte de actualitate atat pe plan national,
cat si pe plan international, din domeniul TIC-V, iar partea a ll-a prezinta un plan de dezvoltare a carierei
universitare, didactice si stiintifice.

Prima parte este structurata in trei capitole, fiecare prezentand rezultatele obtinute, publicate in
reviste de renume in domeniu, din tara si din strdindtate sau prezentate la conferinte de prestigiu. Ele
constituie directiile de cercetare pe care le-am abordat si sunt descrise in continuare.

Capitolul 2 — Contextul si motivatiile adoptdrii TIC-V in organizatii descrie aspecte ce
caracterizeazd domeniul de cercetare abordat. In acest sens, sunt identificate principalele motivatii care
au determinat aparitia preocuparilor pentru studiul influentelor negative ale TIC asupra mediului, dar mai
ales pentru modul in care ele pot fi diminuate. De asemenea, pe baza literaturii de specialitate am
identificat principalii determinanti care pot influenta firmele, in calitate de utilizatori, sa adopte TIC-V, pe
care i-am grupat in determinanti generali (competitivitatea, existenta unor linii de finantare,
caracteristicile organizatiilor, responsabilitatea sociala etc.) si specifici (procese de afaceri colaborative
ecologice, transferul responsabilitatilor, deblocarea potentialului de afaceri oferit de mediul virtual,
dinamica industriei TIC etc.) Un rol important il detin, in schimbarea atitudinii managerilor si angajatilor,



reglementarile si politicile nationale si internationale care pot stimula initiativele ce vizeaza protectia
mediului. Capitolul se incheie cu un studiu in care am analizat comportamentul angajatilor din firmele din
Romania in ceea ce priveste adoptarea TIC-V.

Capitolul 3 — Sisteme informationale ecologice in sprijinul dezvoltdrii durabile a organizatiilor si a
comunitdtilor face trecerea de la tehnologii la sisteme. Grija pentru mediu nu trebuie sa se limiteze la
inlocuirea echipamentelor hardware sau a aplicatiilor software. Ea trebuie sa fie integrata in strategiile si
politicile firmelor si in atitudinea angajatilor de la toate nivelurile ierarhice. Ca urmare, acest capitol
analizeaza schimbarile necesare pentru adoptarea sistemelor informationale ecologice de-a lungului
intregului ciclu de viata, inclusiv modul in care ele ar putea fi integrate cu obiectivele organizatiei. A doua
parte a capitolului extinde cercetarea de la organizatii la comunitate si prezinta un studiu privind factorii
economici care influenteazé dezvoltarea durabild a oraselor inteligente. Tn cadrul acestora, utilizarea TIC-
V este absolut necesard avand in vederea ultra-conectivitatea membrilor si componentelor comunitatilor.

Capitolul 4 — Green cloud computing si reutilizarea aplicatiilor software prezinta, in prima parte,
modul in care tehnologiile cloud computing ar putea deveni mai ecologice, iar in a doua parte modul in
care reutilizarea componentelor aplicatiilor pot contribui la protectia mediului. Cresterea popularitatii
tehnologiilor cloud s-a datorat beneficiilor pe care le-a adus consumatorilor individuali si companiilor.
Aceste beneficii includ: flexibilitate, recuperare usoara in caz de producere a dezastrelor, investitii reduse
in resursele TIC, colaborare optimizata intre membrii unei organizatii si actualizari automate ale software-
ului. In ceea ce priveste protectia mediului, tehnologiile cloud pot fi implementate astfel incat s asigure
reducerea consumului de energie si a emisiilor de CO, prin optimizarea sistemului de racire, diminuarea
volumului de echipamente hardware, optimizarea traficului si a gradului de incarcare, migrarea dinamica
a masinilor virtuale. In ceea ce priveste reutilizarea componentelor software dezvoltate anterior in
proiectele noi, rezultatele cercetarilor au relevat ca aceste practici pot conduce la influente pozitive
asupra mediul, atata timp cat sunt raspund favorabil la urmatoarele criterii: eficienta, fezabilitate si
perpetuarea. Eforturile ar trebui sa vizeze inlocuirea sau modificarea componentelor cu un consum ridicat
de resurse, iar In acest sens etichetarea aplicatiilor ar putea fi foarte benefica.

in partea a doua am prezentat planul de dezvoltare a carierei pe doud directii: activitatea
stiintificd si activitatea academicd. Tn ceea ce priveste activitatea de cercetare, intentionez s3-mi continui
demersul printr-o abordare interdisciplinarda a domeniului, avand ca perspectiva Tncheierea unor
parteneriate reale si durabile atat in mediul academic cat si cu mediul privat. in plan didactic mi-am propus
perfectionarea metodelor de transfer al cunostintelor, adaptarea permanenta a continutului disciplinelor
la ultimele realizari din domeniu si la schimbarile Tnregistrate pe piata fortei de munca.



