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In acest articol, autoarea isi propune s
cerceteze influenfa  ecosistemului  tehnologic
tuala exista un sir de factori cu influenta directd
asupra tuturor actorilor din economia globala,
in mod particular asupra consumatorilor, com-
paniilor si guvernelor. Este primordial ca evolu-
tia lor sa fie in concordanta cu aceste miscari.
Intr-o lume in care termeni precum: nanotehno-
logia, biotehnologia, big data, fintech-ul, inteli-
genta artificiald, sunt prezenti in aproximativ
toate procesele zilnice, este important sa studiem
si sa analizam cum influenteaza tehnologia, im-
preund cu intregul sau ecosistem, asupra actori-
lor sus-mentionati. Internetul, softurile, mijloa-
cele tehnologice avansate au un impact direct
asupra mediului de afaceri, ritmului exponential
cu care evolueazd acest domeniu, impundand un
dinamism continuu in toate aspectele vietii. Ast-
fel, scopul cercetarii este de a identifica care sunt
factorii tehnologici si cum influenteaza acestia
asupra proceselor din cadrul companiilor.

Cuvinte-cheie: ecosistem tehnologic, teh-
nologie, mediul tehnologic, companii, industrie
5.0/6.0.

JEL: O3, 031, 033.

Introducere

Tehnologia este un termen cuprinzator, ce
se referd la magindrii si echipamente, precum
calculatoarele si programele software, telecomu-
nicatiile si internetul. Tehnologia joacd un rol
important in succesul multor afaceri, intrucat
imbunatateste produsele si procesele de afaceri
existente, creeazd noi produse si chiar noi
modele de afaceri. Impactul economic al tehno-
logiilor este greu de prezis in momentul aparitiei
acestora, deoarece ele creeaza valoare in diverse
moduri, de cele mai multe ori, greu de anticipat
[5, pp. 300-301].
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In this article, the author aims to analyse
the influence of the technological ecosystem on
the competitiveness of companies. In the current
era, several factors directly influence all actors
in the global economy, in particular, consumers,
companies, and governments. Their develop-
ment must be in line with these movements. In a
world where terms such as nanotechnology,
biotechnology, big data, fintech and artificial
intelligence are natural and present in every-
day processes, it is important to study and
analyse how technology, with its entire eco-
system, impacts the actors mentioned above. The
Internet, software, advanced technological tools
have a direct impact on the business envi-
ronment, especially as the exponential pace at
which this field is evolving requires continuous
dynamism in all aspects. Thus, the research
aims to identify what the technological fac-
tors are and how they impact processes within
companies.

Keywords: technology ecosystem, techno-
logy, technology environment, companies, Indus-
try 5.0/6.0.

JEL: O3, 031, 033.

Introduction

Technology is an umbrella term referring
to machines and equipment such as computers
and software, telecommunications, and the
Internet. Technology plays an essential role in
the success of many businesses, as it improves
existing products and business processes and
creates new products and even new business
models. The economic impact of technologies is
hard to predict at the time of their emergence
because they create value in ways that are often
hard to anticipate [5, pp. 300-301].

Abundant and diverse in scope, techno-
logical change affects the whole of society. The
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Abundente si diversificate ca scop, schim-
barile tehnologice afecteaza intreaga socictate.
Segmentul tehnologic include institutiile si acti-
vitatile implicate in crearea noilor cunostinte si
transferarea lor pentru a obtine o performanta
mai buna pe piata [8, p. 85].

Schimbarile tehnologice sunt o consecinta
a procesului de globalizare, cu o influenta directa
asupra economiei mondiale prin:

tizdrii si robotizarii;

+ cresterea eficientei, gratie mijloacelor de
calcul si comunicatiilor moderne;

vicii online;

+ imbunatatirea calitdtii vietii, avand acces
la tehnologii moderne;

+ schimbarea proceselor de management in
companii, influentand cultura organiza-

tionala;

+ accesul la informatii din surse foarte diver-
sificate;

+ studii la distantd, plati online, monede
virtuale.

Dat fiind faptul ca, in prezent, umanitatea
se dezvolti din ce in ce mai rapid, aceasta devine
si din ce 1n ce mai dependenta de aspectul tehno-
logic. Oamenii de stiinta, inginerii sunt mereu in
cautare de sisteme noi, softuri, in vederea credrii
de produse inovative. Un rol deosebit in acest
proces de dezvoltare continua revine procesului
de transfer tehnologic, care reprezinta introduce-
rea in circuitul economic al tehnologiilor si utila-
jelor specifice, al echipamentelor si instalatiilor,
al hibrizilor, soiurilor, raselor, preparatelor, re-
zultate din cercetare sau achizitionate. Acest pas
este realizat Tn vederea sporirii eficientei si cali-
tatii unor produse, servicii, procese sau obtinerii
altora noi, pentru care exista cerere pe piatd, sau
acest transfer tehnologic adoptd un comporta-
ment inovativ, inclusiv activitatea de diseminare
a informatiei, de explicare, de transmitere a
cunostintelor, de consultanta [1, p. 29].

Intregul proces de transfer tehnologic
cuprinde pasi stiintifici, tehnologici, organiza-
torici, financiari si comerciali, prin care trebuie
sd treacd noile idei, produsele si procesele, in
orice domeniu al economiei.

Scopul cercetarii este identificarea si ana-
liza conceptului de ecosistem tehnologic, identi-
ficarea factorilor tehnologici care afecteaza di-
rect competitivitatea mediului de afaceri si cer-
cetarea schimbarilor tehnologice in diverse etape
industriale.
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technology segment includes institutions and
activities involved in creating new knowledge
and transferring it to perform better in the mar-
ket [8, p. 85].

Technological change is a consequence of
the globalization process with a direct impact on
the world economy through:

+ increasing competitiveness through auto-

mation and robotization;

+ increasing efficiency through modern
computing and communications;

+ online employment and service pro-
vision opportunities;

+ improving quality of life through
access to modern technologies;

+ changing management processes in
companies, influencing organizational
culture;

4 access to information from a vast range
of sources;

+ remote education, online payments,
virtual currencies.

With today’s increasingly rapidly deve-
loping humanity, it is becoming more and more
dependent on technology. Scientists and engi-
neers are constantly looking for new systems and
software to create innovative products. A par-
ticular role in this process of continuous deve-
lopment is played by the technology transfer
process, which is the introduction into the eco-
nomic flow of specific technologies and machi-
nery, equipment and installations, hybrids, varie-
ties, breeds, and preparations resulting from
research or acquired, to increase the efficiency
and quality of products, services, processes or to
obtain new ones, which are in demand on the
market or through which innovative behaviour is
adopted including the activity of disseminating
information, explaining, transmitting knowledge,
consulting [1, p. 29].

The whole process of technology transfer
comprises scientific, technological, organizatio-
nal, financial, and commercial steps through
which new ideas, products, and processes must
pass in any field of the economy.

The aim of the research is to identify and
analyse the concept of technological ecosystem,
to determine the technological factors that
directly affect the competitiveness of the busi-
ness environment, and to investigate technolo-
gical changes at various industrial stages.

The theoretical significance of our re-
search also lies in the identification of several
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Semnificatia teoretica a cercetarii noastre
rezidd si in identificarea mai multor abordari
specifice privind conceptul de tehnologie, eco-
sistem tehnologic si mediu tehnologic, sub in-
fluenta caruia sporeste competitivitatea compa-
niilor. Competitivitate unei companii se refera la
sporirea capacitatii sale de a se mentine si a
prospera pe o piata, avand preturi avantajoase si
produse calitative. Factorii, ce au un impact

multipli, si anume: factorul uman sau capacitatea
unei companii de a atrage talente; inovatia si
softurile inovative in tot procesul de gestiune si
producere; relatia cu angajatii si consumatorii.
Acesti factori se regasesc in ecosistemul tehno-
logic al companiei, iar Tmbinarea lor corecta
contribuie la cresterea performantei sale.

Pe parcursul anilor, in mod special in
epoca societdtii postindustriale, in literatura de
specialitate, conceptul de tehnologie s-a transfor-
mat si readaptat continuu. Pentru a analiza ter-
menul de ecosistem tehnologic, trebuie, initial, de
cercetat conceptul de ecosistem si felul in care
acesta evolueaza pana la o structurd complexa, ce
determina gradul de functionare a unei companii.

Pornind de la notiunea de ecosistem, care
este o comunitate de retele complexe de orga-
nisme sau sisteme interconectate in domeniul
afacerilor regasim conceptul de ecosistem in
business, care reuneste mai multe subsisteme,
printre care si cel tehnologic. Un ecosistem the-
nologic poate fi definit ca fiind o retea de diverse
entitati comerciale interconectate si interdepen-
dente. Acestea se reunesc pentru a se sprijini
reciproc si pentru a stimula inovarea in mod du-
rabil. Autorul si omul de afaceri James F. Moore
inca 1n anii 1996 propunea o definitie a ecosiste-
melor in contextul afacerilor [6]. El a dedus ca
intreprinderile ar evolua Tmpreuna, in loc sa
existe separat intr-o buld, si ca ar impartasi re-
surse, idei si tehnologii comune pentru a permite
o crestere reciproca. In viziunea sa, ecosistemul
de afaceri este o comunitate economicd, susti-
nutd de o fundatie de organizatii si persoane
care interactioneaza intre ele. Comunitatea eco-
nomica produce bunuri §i servicii de valoare
pentru clienti, care sunt, la rdndul lor, membri
ai ecosistemului. Alte parti componente sunt
furnizorii, producatorii principali, concurentii §i
alte parti interesate. In timp, acestia isi eva-
lueaza capacitatile si rolurile si tind sa se ali-
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specific approaches to the concept of techno-
logy, technological ecosystem, and technological
environment under the influence of which the
competitiveness of companies increases. A com-
pany’s competitiveness refers to its increased
ability to maintain and prosper in a market with
good prices and quality products. There are
many factors that have a direct impact on a
company’s competitiveness: the human factor,
or a company’s ability to attract talent; inno-
vation and innovative software throughout the
management and production process; the rela-
tionship with employees and consumers. These
factors are found in the company's technological
ecosystem, and their right combination contri-
butes to its performance.

Over the years, specifically in the era of
post-industrial society, the concept of techno-
logy has been continuously transformed and
readapted in the literature. To examine the term
technology ecosystem, we must first explore the
ecosystem concept and how it develops into a
complex structure that determines the extent to
which a company functions.

Starting from the notion of ecosystem,
which is a community of complex networks of
interconnected organisms or systems, in the field
of affairs, we find the concept of ecosystem in
business, which brings together several sub-sys-
tems, including the technological one. A techno-
logy ecosystem can be defined as a network of
various interconnected and interdependent busi-
ness entities. They come together to support
each other and sustainably drive innovation.
Author and businessman James F. Moore has
proposed a definition of ecosystems in a busi-
ness context since 1996 [6]. He deduced that
businesses would evolve together instead of
existing separately in a bubble and share com-
mon resources, ideas, and technologies to enable
mutual growth. In his view, the business ecosys-
tem is an economic community supported by a
foundation of organizations and individuals
collaborating. The economic community produ-
ces goods and services of value to customers,
who are also members of the ecosystem. Other
parts are suppliers, primary producers, competi-
tors, and other stakeholders. Over time, they
converge their capabilities and roles and tend to
align with the directions set by one or more
central companies. Today, the ecosystem con-
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nieze la directiile stabilite de una sau mai multe

companii centrale. In prezent, conceptul de eco-

sistem continua sd se dezvolte si sa capete noi
semnificatii, bazandu-se pe ideile lui James cu
privire la progresia rationalizata a dezvoltarii si
de unitate. In acest context, ne referim la ecosis-
temul tehnologic ca la o conditie cheie in dez-
voltarea companiilor. Ele reunesc o serie de ele-
mente, dispozitive si aparate, care functioneaza
fara intrerupere, pentru a ne Imbunatati experien-
tele digitale, procesele de producere, interac-
tiunea actorilor implicati si procesele manage-
riale, dar si cele de marketing si vanzare.

Metode de cercetare aplicate

In procesul de elaborare a cercetirii s-au
utilizat un sir de resurse diversificate, precum
publicatii de specialitate si rapoarte elaborate de
diferite institutii si organizatii internationale.

Metodele aplicate in procesul de cercetare sunt:

observatia, analiza, comparatia si sinteza, meto-

de care fac posibilda determinarea corelatiei
dintre aspectele teoretice cu cele practice privind
problematica studiata.

Rezultate si discutii

Ecosistemul de afaceri are mai multe ra-
mificatii, iar cel tehnologic se desprinde din com-
ponenta acestuia. Ecosistemul tehnologic poate fi
definit ca o retea interconectatd si interdepen-

denta de diverse entitati, care se reunesc pentru a

stimula inovarea in mediul tehnologic, in ceea ce

priveste produsele si serviciile intr-un mod

durabil. El este format din mai multe compo-

nente (figura 1), si anume:
«» Comunitate puternicd de dezvoltatori, ce
include oameni si talente. In conditiile in
care tehnologia continua sa se extinda tot
mai fulminant, o comunitate de dezvolta-
tori, dinamicd si puternica, este esentiald
in orice ecosistem tehnologic. Acestia sti-
muleaza dezvoltarea competentelor, rezol-
varea problemelor, evitarea esecurilor si
utilizarea corecta a resurselor, in vederea
cresterii companiei prin implicare si co-
nectare, inovatie si eficienta;

% Implicare si conectare — conectivitate. Intr-
un ecosistem tehnologic prosper existd un
angajament constant prin crearea de relatii
de afaceri corecte. De asemenea, se creea-
za, ITn mod constant, relatii de afaceri sana-
toase. Conexiunea se realizeaza prin parti-
Ciparea la diverse conferinte, ateliere de
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cept has continued to develop and take on new
meanings, still based on James' ideas of stream-
lined development progression and unity. In this
context, we refer to the technology ecosystem as
a pivotal condition in the development of com-
panies. They bring together a set of elements,
devices, and appliances that work seamlessly to
improve our digital experiences, production and
management processes, stakeholder interaction,
marketing, and sales.
Research methods
The elaboration this research involved the
use of various resources, such as specialist
publications, and reports from different inter-
national economic organizations and institutions.
The research process involved: observation,
analysis, comparison, and synthesis methods,
enabling the analysis of the correlation between
theoretical and practical aspects of the stu-
died issues.
Findings and discussions
The business ecosystem includes several
branches, with the technology ecosystem being
a distinct component. The technology ecosys-
tem can be defined as an interconnected and
interdependent network of diverse entities that
collaborate to foster innovation in the techno-
logy sector for products and services in a sus-
tainable manner. It comprises various compo-
nents (figure 1), namely:
« A strong community of developers
comprising people and talent. As techno-
logy continues to expand at an unprece-
dented rate, a strong and dynamic develo-
per community is essential in any techno-
logy ecosystem. They foster skills deve-
lopment, problem-solving, failure avoi-
dance, and the proper use of resources to
grow the company through engagement
and connection, innovation, and efficiency;
«+ Engaging and connecting — connectivity.
In a thriving technology ecosystem, there
is constant engagement in building the
right business relationships. There is also
constant creation of healthy business rela-
tionships. Connection is achieved through
participation in various conferences, work-
shops, and scientific events aimed at pro-
moting learning and collaboration;
++ Advanced business and technology com-
panies. Established technology companies
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lucru, evenimente stiintifice, care au drept
scop promovarea invatarii si colaboririi;

*» Afaceri si companii tehnologice avansate.

*» Acceleratoare  si

Companiile de tehnologie consacrate nu
numai ca oferd oportunitati pentru ca dez-
voltatorii sa isi castige existenta, dar sustin
inovarea in ecosistem, servind, in acelasi
timp, drept sursa de inspiratie pentru alte
entitati in curs de dezvoltare, cum ar fi
startup-urile. Cel mai adesea, companiile
respective 1si deschid usile pentru comuni-
tatea de dezvoltatori, pentru a organiza
evenimente care Incurajeaza invdtarea. De
asemenea, acestea dispun de resurse pen-
tru cercetare si dezvoltare (R&D), care
ofera alte oportunititi pentru membrii
comunitatii de dezvoltatori, si anume de a
lucra cu tehnologii de ultima generatie,
pentru a stimula inovarea;

hub-uri  tehnologice.
Acceleratoarele sunt esentiale atunci, cand
vine vorba de sustinerea oricdrui ecosis-
tem tehnologic, deoarece ele sprijind com-
paniile aflate la inceput de drum, orientate
spre crestere, prin educatie, mentorat si
finantare. Fara implicarea lor, afirmarea
unei companii ar fi mult mai dificild, mai
ales la etapa initiald. Pe de alta parte, hub-
urile tehnologice oferd spatii sau medii
fizice in care startup-urile sau alte com-
panii se pot dezvolta, avand acces la o
infrastructurd avansata;

Universitati si centre de cercetare. Uni-
versitatile cumuleazd un ecosistem cu
talente, care dezvolta idei tehnologice noi
si inovatoare. Ele oferd un mediu pentru
conexiuni i sustin talentul studentilor lor,
dar si al altor cercetatori, pentru a stimula
cresterea si a testa ideile intr-un mediu
inovator si creativ. Hackathon-urile din
universitati ofera studentilor dezvoltatori
posibilitatea de a concepe si de a construi
rapid proiecte. Totodata, de cele mai
multe ori, universititile sunt cele care
formeaza viitorii dezvoltatori, inovatori,
constructori, tehnologi.
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not only offer developers the chance to
make a living but also foster innovation in
the ecosystem and serve as a source of
inspiration for other emerging entities,
such as start-ups. In most cases, well-
established companies welcome the deve-
loper community by hosting events that
promote learning. They also have research
and development (R&D) resources, which
provide further opportunities for members
of the developer community to work on
cutting-edge  technologies to  boost
innovation;

Technology accelerators and hubs. Acce-
lerators are crucial for supporting any
technology ecosystem, providing educa-
tion, mentoring, and funding to early-
stage, growth-oriented companies. It's
much more challenging to establish a com-
pany without their involvement, especially
at the initial stage. Conversely, technology
hubs offer physical spaces and envi-
ronments where start-ups and other com-
panies can thrive, with access to advanced
infrastructure;

Universities and research centres. Uni-
versities accumulate an ecosystem of
talent that develops new and innovative
technological ideas. They provide an envi-
ronment for connections and support the
talent of their students and other resear-
chers to foster growth and test ideas in
an innovative and creative environment.
Hackathons at universities allow student
developers to rapidly design and construct
projects, while universities also serve as
training grounds for future developers,
innovators, builders, and technologists.
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Universititi si centre
de cercetare/

Universities and
research centres

Acceleratoare
si hub-uri
tehnologice/
Technology
accelerators
and hubs

Startup-uri tehnologice/
Technology start-ups

Ecosistem
tehnologic/

Technology
ecosystem

intreprinderi
si companii/
Enterprises

and companies

Conectivitate/Conectivity

Figura 1. Structura ecosistemului tehnologic/Figure 1. Structure of the technology ecosystem
Sursa: elaborata de autor in baza cercetarilor proprii/
Source: by the author based on own research

Avantajele ecosistemului tehnologic sunt
multiple, dar cele mai importante sunt:

" adoptarea mai rapidd a tehnologiei —
companiile pot implementa noi tehnologii
in moduri care Inainte erau prea com-
plicate sau chiar imposibil de gestionat,
permitandu-le sa profite pe deplin de
diverse servicii oferite de softuri
complexe;

= generarea de noi surse de venit — inte-
grarea ecosistemului creeaza noi surse de
venit §i permite organizatiilor sd urma-
reascd si sa analizeze date de mare anver-
gura, care circuld in cadrul afacerii, in
vederea credrii de noi produse si servicii
cu valoare adaugata sporita;

» scaderea costurilor — transformarea digi-
tald si crearea unui ecosistem digital
imbunatétesc eficienta relatiilor de lucru
intre clienti si parteneri. Totodatd, aceste
procese digitale sporesc eficienta activi-
tatii companiei si reduc costurile sale ope-
rationale.

Ecosistemul tehnologic este extrem de
important pentru companii, in conditiile in care
trebuie sa fie in pas cu tendintele si provocarile,
pe care se obliga sa le ia in considerare, pentru a
ramane competitive intr-o perioada atat de
tumultoasa si plind de evenimente neasteptate.

The advantages of the technology eco-
system are numerous, but the most fundamen-
tal are:

= faster technology adoption — companies
can now easily implement new techno-
logies, taking full advantage of complex
software services that were previously too
complicated and unmanageable;

= generate new revenue streams — eco-
system integration creates new revenue
streams and empowers organizations to
track and analyse big data flowing through
the business to create new products and
services with increased value-add;

= lower costs — digital transformation and
the creation of a digital ecosystem enhance
the efficiency of working relationships
between customers and partners. Simul-
taneously, these digital processes boost
business efficiency and decrease operatio-
nal expenses.

The technology ecosystem is vital for
companies to keep up with the trends and
challenges they need to consider to remain
competitive in such a tumultuous time full of
unexpected events. The technology factor is
influenced by changes in the political and eco-
nomic environment alongside the social, cultu-
ral, and demographic environment. As these
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Factorii tehnologici sunt influentati de schim-
barile care apar atat in mediul politic si eco-
nomic, dar si in cel social, cultural si demo-
grafic. Dat fiind faptul ca aceste schimbari se
manifestd concomitent pe toate segmentele, acti-
vitatile companiilor sunt direct afectate. In acest
caz, ¢ important sd se anticipeze toate riscurile
posibile, iar provocarile aparute sa fie solu-
tionate imediat. Exista un sir de schimbari si ten-
dinte care trebuie urmadrite cu atentie de com-
panii, daca isi doresc sd ramana competitive si
eficiente, printre care:

o [Inovatiile disruptive — care semnifica ino-
vatiile radicale, perturbatoare, schimband
radical modelele de afaceri, preferintele
consumatorilor, accesul lor la noi produse,
care anterior le erau inaccesibile. In acest
caz, managerii de companii sunt obligati
sa sesizeze impactul acestor tehnologii
disruptive si sd actioneze in tandem cu
aceste schimbari. Actiunile care necesita a
fi intreprinse trebuie sd se orienteze spre
elaborarea unei strategii adecvate de ino-
vare, care sd lege viziunea corporativa cu
capacitatile companiei, dar si spre iden-
tificarea partenerilor corecti pentru eco-
sistemele digitale puternic integrate;

o Gestionarea eficientd a costurilor — acest
lucru presupune ca pentru a fi eficient si
competitiv, e nevoie de diminuarea chel-
tuielilor, anume prin utilizarea unei infra-
structuri tehnologice performante. In pre-
zent, mai multe companii, cu cifre de
afaceri de miliarde de dolari, folosesc
platforme de aplicatii bazate pe cloud,
pentru a reduce costurile de infrastructura
IT. Utilizarea softurilor performante per-
mite companiilor sd prevada cu exactitate
cererea, sd urmareascd i sd monitorizeze
stocurile, nivelurile de inventariere, sa isi
imbunatateascd logistica si sa-gi gestio-
neze eficient relatiile cu clientii;

e Consumerismul de tehnologie — in pre-
zent, utilizarea fara precedent a interne-
tului, prin accesarea multor informatii din
spatiul online, folosirea continua a aplica-
tillor mobile, realizarea platilor online,
prin serviciile bancare, participarea in
social media, schimba radical strategia de
dezvoltare a unei afaceri. Acest lucru afec-
teaza companiile prin impunerea lor de a
dezvolta aplicatii usor de invatat de catre
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changes occur simultaneously across all sectors,
they further complicate companies’ activities.
However, the companies must anticipate and
meet the challenges. There are a number of
changes and trends that companies need to
carefully track if they want to remain compe-
titive and efficient:

e Disruptive innovations — refer to radical,
transformative changes that significantly
alter business models, consumer preferen-
ces, and access to new products that were
previously unavailable. In this scenario,
business managers need to recognize the
influence of disruptive technologies and
respond in sync with these changes. The
necessary actions should focus on crea-
ting a suitable innovation strategy that
aligns the corporate vision with the com-
pany's abilities, as well as identifying the
appropriate partners for highly integrated
digital ecosystems;

o Efficient cost management implies redu-
cing expenses using high-performance
technological infrastructure to be compe-
titive and efficient. Many billion-dollar
companies today use cloud-based applica-
tion platforms to cut IT infrastructure
costs. The use of sophisticated software
allows companies to accurately forecast
demand, track and monitor inventory
levels, improve logistics and effectively
manage customer relationships;

e Technology consumerism — today's
unprecedented use of the internet, acces-
sing so much information from the online
space, continuous use of mobile apps,
making online payments through banking,
and participating in social media, is
radically changing a business develop-
ment strategy. This affects companies by
requiring them to develop easy-to-learn
applications for employers to increase
work productivity, but also for consumers
to facilitate access to company products
and services;

e Social media — this has transformed not
only business models but also the way
people live. All companies are forced to
understand the impact of social media on
how they manage their business moving
forward. This channel allows quickly:
understand consumers; their preferences;
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angajatori, in vederea sporirii producti-
vitdtii muncii, dar si de citre consumatori,
pentru a facilita accesul la produsele si
serviciile companiei;

e Social media — acest aspect a transformat
nu doar modelele de business, dar si
modul de viatd al oamenilor. Toate com-
paniile sunt obligate sa inteleagd impactul
social media asupra modului de a gestiona
in continuare afacerile. Acest canal per-
mite rapid sa se inteleagi: cine sunt con-
sumatorii; care sunt preferintele lor; ce
sistem de marketing trebuie utilizat; ce tip
de produs trebuie de realizat; cine sunt
concurentii si ce forma de promovare e
mai eficientd. Intelegerea social media
poate oferi 1Intreprinderilor informatii
mai bune si mai rapide, dar si le poate
ajuta sd controleze potentialele reactii
negative, aparute in urma unei publicitatii
nedorite [2];

e Big Data — acest lucru inseamna ca
intreprinderile trebuie sa fie capabile sa se
adapteze si sa structureze fluxul larg de
informatii disponibile. Exploatarea Big
Data (combinatia de date nestructurate si
structurate) este o capacitate cheie a the-
nologiei companiilor. A face acest lucru in
mod eficient inseamnd a fi in tandem
permanent cu clientii in ceea ce priveste
nevoile lor.

Evolutia ecosistemului tehnologic in sta-
diile industriale

De-a lungul anilor, societatea industriala a
trecut prin transformdri masive, iar in ultima
perioada ritmul de schimbare a fost atat de rapid,
incat a necesitat modificari urgente in toate sis-
temele economice. De la Industria 1.0 pana la
Industria 6.0 schimbarile sunt revolutionare, pro-
ducand un impact absolut asupra tuturor dome-
niilor vietii. Sistemul tehnologic a revolutionat
in tandem cu sistemul industrial. Sunt doua sec-
toare interconectate si e important si se observe
cum s-a schimbat ecosistemul tehnologic in
diferite tipuri de industrii, pentru a putea deduce
si previziona cum ar evolua in viitor, iar acest
aspect ar permite celor din mediul de afaceri sa
fie pregdtiti si adaptabili la etapele ulterioare de
dezvoltare (figura 2).
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which marketing system to use; what type
of product to produce; who the compe-
titors are, and which form of promotion is
most effective. Understanding social
media can provide businesses with better
and faster information and help them
control potential backlash from unwanted
advertising [2];

e Big Data refers to the ability of busi-
nesses to adapt to and organize the large
amount of available information. Utilizing
Big Data, which consists of unstructured
and structured data, is a crucial aspect of
business technology. Doing this effecti-
vely, requires maintaining constant align-
ment with customers and their needs.

The evolution of the technological eco-
system in the industrial stages

Over the years, industrial society has unde-
rgone massive transformations, and recently, the
pace of change has been so rapid that it has also
required rapid transformations in all economic
systems. From Industry 1.0 to Industry 6.0, the
changes are revolutionary, impacting all areas of
life. The technological system has evolved
alongside the industrial system. These two
sectors are interconnected, so it's important to
examine how the technological landscape has
changed across various industries in order to
understand and anticipate its future evolution.
This understanding will enable businesses to be
prepared and adaptable for future stages of
development (figure 2).
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Figura 2. Schimbirile tehnologice in diverse etape ale industrializarii economiei/
Figure 2. Technological changes at different stages of the industrialization of the economy
Sursa: elaborata de autor in baza cercetarilor propriil
Source: by the author based on own research

in fiecare etapd de dezvoltare, companiile
si mediul de afaceri au reactionat diferit. Daca in
Industria 3.0 procesul de tehnologizare a fost
etapa initiald, cea in care companiile s-au adaptat
la telecomunicatii si computere, deja in Industria
4.0 intreprinderile au evoluat spre o tehnologie
care permite un control inteligent, prin utilizarea
de sisteme integrate in retea. Industria 4.0 este
determinatd de tehnologia care urmareste sa
creasca productivitatea si eficienta companiilor.
Aceste aspecte pot fi realizate cu ajutorul: Big
Data si analizei, roboticii, securitatii cibernetice,
cloud computing-ului, Industrial loT-ului (un
ecosistem de dispozitive, senzori, aplicatii si
echipamente de retea asociate, care lucreaza
impreund pentru a colecta, monitoriza si analiza
datele din operatiunile industriale), simularii si
integrarii orizontale si verticale a sistemelor
[10]. Schimbarile aduse de Industria 4.0 in ca-
drul mediului de afaceri sunt urmatoarele:

o Ingineria ciclului complet se intinde pe
intregul lant valoric, de la inceput pana la
sfarsit;

o Integrarea verticald si sistemele de pro-
ductie, sunt interconectate in retea;

o Tehnologia utilizeaza sisteme ciber-fizice;

o In cadrul locului de munca apar noi infra-
structuri sociale [3].

Industria 5.0 este pe larg analizatd de
Comisia Europeana, care propune tranzitia spre
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At each stage of development, companies
and businesses reacted differently. While in
Industry 3.0, the process of technologization was
the initial stage, where companies adapted to
telecommunications and computers, already in
Industry 4.0, companies have moved towards
technology that enables intelligent control using
network-integrated systems. Industry 4.0 is po-
wered by technology that aims to enhance the
productivity and efficiency of companies. This is
achieved through big data and analytics, robo-
tics, cybersecurity, cloud computing, Industrial
10T (an ecosystem of devices, sensors, applica-
tions, and associated networking equipment that
work together to collect, monitor, and analyse
data from industrial operations), simulation, and
horizontal and vertical systems integration. [10]
The changes generated by Industry 4.0 in the
business environment include:

o Full-cycle engineering encompasses the
entire value chain from beginning to end;

o Vertical integration and production sys-
tems interconnected in the network;

o Technology using cyber-physical systems;

o New social infrastructures emerge in the

workplace [3].

The European Commission has introduced
the concept of Industry 5.0, which focuses on
transitioning to a digital and green economy.
This complements the existing Industry 4.0
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economia digitald si ecologica. Aceasta comple-
teazd abordarea existentd a Industriei 4.0, pu-
nand, In mod specific, cercetarea si inovarea in
slujba tranzitiei catre o industrie durabila, cen-
tratd pe om si rezistentd [4]. Daca 4.0 se refera
doar la tehnologie, In 5.0 identificam o abordare
mai complexa, bazata pe 3 aspecte:

a. Rezilienta — tehnologii adaptabile si
flexibile;

b. Promovarea factorului uman talentat si
stimularea diversitatii;

c. Sustenabilitate si ecologie.

In acest caz, companiile se reorienteazi
total, abordand, pe langa aspectele de tehnologie,
si pe cele umane si ecologice. Schimbarile apar
la nivel de productie, consumator si promovare,
Cu atat mai mult cd in Industria 5.0 regdsim
amalgamul dintre lumea virtuala si cea fizica. In
acest context, se disting urmatoarele trasaturi
care afecteaza companiile:

» colaborarea intre inteligenta artificiala si
inteligenta umana,

= utilizarea gemenilor digitali Twin 2.0 in mo-
delarea sistemelor (un geaman digital este o
reprezentare virtuald a unui obiect sau a
unui sistem din lumea realda. Aceste modele
virtuale sunt utilizate pentru a reprezenta
digital performanta, pentru a identifica ine-
ficientele si pentru a proiecta solutii de
imbunatatire a omologilor lor fizici) [9];

* personalizarea productiei;

= centrarea pe indivizi;

= tehnologiile de transmitere, stocare si ana-
liza a datelor;

» inteligenta artificiald, care faciliteaza si
imbunatateste un sir de procese si sisteme
complexe.

In ceea ce priveste Industria 6.0, tot mai
multe state se reorienteaza deja spre aceastd
noud etapa, chiar daca oficial aceasta nu este
inca declarata. Este important de analizat acest
aspect, deoarece, anticipand trasaturile sale
specifice, companiile deja au posibilitatea sa-si
orienteze productia si serviciile spre aceasta
noud erd. Trasaturile de bazd sunt inglobate in
mai multe elemente specifice:

= conceptul de lot size one production, adica
abilitatea de a se produce orice, in orice
variantd, in orice cantitate, in orice mo-
ment, folosind orice linie de asamblare;

* inteligenta artificialad, ca productie efi-
cientd pentru a obtine sustenabilitate si
antifragilitate;
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approach by prioritizing research and innovation
to achieve a sustainable, human-centred, and
resilient industry [4]. While Industry 4.0 is
mainly focused on technology, Industry 5.0
takes a more comprehensive approach, focusing
on three key aspects:
a. Resilience -
technologies;
b. Promoting the talented human factor and
encouraging diversity;
c. Sustainability and ecology.

In the current scenario, companies are
adjusting their focus to consider not only the
technical aspects but also the human and envi-
ronmental factors. Changes occur at the produc-
tion, consumer, and promotional levels, espe-
cially as Industry 5.0 combines the virtual and
physical realms. In this context, we distinguish
the following features affecting companies:

= collaboration between artificial intelli-
gence and human intelligence;

= using Digital Twin 2.0 twins in systems
modelling; (A digital twin is a virtual
representation of a real-world object or
system. These virtual models are used to
digitally represent performance, identify
inefficiencies, and design solutions to

improve their physical counterparts) [9];

= production customization;

= focus on individuals;

= data transmission, storage, and analysis
technologies;

= artificial intelligence, which facilitates
and enhances a range of complex pro-
cesses and systems.

In terms of Industry 6.0, more and more
countries are already moving towards this
new phase, although it is not yet officially
declared. It is necessary to analyse its impor-
tance because, anticipating its premises, com-
panies already have the opportunity to orient
their production and services towards this new
era. The core features are embedded in several
specific elements:

= the concept of lot size one production,

i.e. the ability to produce anything, in
any version, in any quantity, at any
time, using any assembly line;

= artificial intelligence as efficient pro-

duction to achieve sustainability and
antifragility;

= enterprises will be able to sell capacity

for computing activities;

adaptable and flexible
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» intreprinderile vor putea vinde capacitate
pentru activitati de computing;

= se va schimba semnificativ rolul oameni-
lor in procesul de productie;

= hiperconectarea fabricilor in retele si sisteme
de distributie complexe si dinamice [7].
Astfel, se observa ca Industria 6.0 se ba-

zeaza pe antifragilitate si productivitate crescuta.
Ele pot fi obtinute prin utilizarea intensiva a:
inteligentei artificiale; machine learning; robo-
ticii avansate; fortei de munca 1nalt specializate;
flexibilizarii canalelor de livrare si apropierea lor
de consumator. Noile tehnologii si resursa
umana joaca un rol cheie in Industria 6.0, intr-un
mediu de afaceri inovator §i creativ, iar com-
paniile trebuie sd urmeze cursul acestor schim-
bari pentru a fi competitive.

Analizand cu atentie toate tipurile de
industrii, se observd o simbioza puternica intre
ele, reiesind una din alta. Industria 5.0 incura-
jeaza colaborarea dintre oameni si masini, iar
personalizarea si robotica colaborativa a impus
managerii de companii sa dea prioritate cerinte-
lor clientilor inaintea propriilor tehnologii. In
industria 6.0, inovatia se pliaza perfect pe dez-
voltare durabila, ecologica si sustenabild, promo-
vand productia neuronald, sistemele autonome
descentralizate, biotehnologiile avansate si des-
coperirile cuantice. Astfel, de la tehnologiile
computerizate s-a mers spre designul rezilient,
centrat pe om, sustenabilitate si practici de pro-
ductie complexe. Doar companiile care tin pasul
cu aceste schimbari se mentin competitive in
sistemul economic global.

In urma cercetarilor efectuate, se constati
cd, pentru a ramane competitive, aliniindu-se la
schimbarile survenite in fiecare tip de societate
industriala, companiile trebuie sa adopte un sir
de elemente specifice ecosistemului tehnologic,
acestea fiind:

+ Software de gestionare a proiectelor —un
instrument de gestionare a proiectelor,
complementar la software-ul de comuni-
care utilizat. Acesta i ajuta pe manageri sa
urmareasca zilnic activitatea tuturor, sa
atribuie noi roluri si sarcini lucratorilor la
distantd, sa stabileasca obiective si planuri,
sd urmareasca progresul, si prevind intar-
zierile, sa programeze videoconferinte etc.;

+ Sistemul CRM - sistem personalizat de
gestionare a relatiilor cu clientii, ce per-
mite departamentelor de marketing si de
vanzari sa 1si gestioneze digital infor-
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= the role of people in the production

process will change significantly;

= hyper-connecting factories into com-

plex and dynamic networks and dis-
tribution systems [7].

Thus, Industry 6.0 relies on antifragility
and increased productivity. They can be achie-
ved through the intensive use: of artificial intelli-
gence; machine learning; advanced robotics; a
highly skilled workforce; flexible delivery chan-
nels, and bringing them closer to the consumer.
New technologies and human resources play a
central role in Industry 6.0 in an innovative and
creative business environment, and companies
need to follow the course of these changes to
be competitive.

A closer look at all types of industries
reveals a strong symbiosis between them, emer-
ging from each other. Industry 5.0 encourages
collaboration between humans and machines,
and personalization and collaborative robotics
have forced company managers to prioritize cus-
tomer requirements over their technologies. In
Industry 6.0, innovation is perfectly aligned with
sustainable and green development, promoting
neural manufacturing, decentralized autonomous
systems, advanced biotechnologies, and quan-
tum breakthroughs. So, from computer techno-
logies, it has moved towards resilient, human-
centred design, sustainability, and complex
production practices. Only companies that keep
pace with these changes remain competitive in
the global economic system.

Research has shown that in order to
remain competitive by adapting to changes in
every type of industrial society, companies need
to adopt several elements specific to the
technological ecosystem, namely:

+ Project management software — a pro-
ject management tool complementary to
the communication software used. It helps
managers track everyone’s work daily,
assign new roles and tasks to remote wor-
kers, set goals and plans, track progress,
prevent delays, schedule video conferen-
ces, etc;

+ CRM system — a personalized software
that helps marketing and sales depart-
ments digitally manage customer informa-
tion and relationships, identifying the right
time to engage with customers and
maintain communication.
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matiile despre clienti si relatiile cu acestia.
Programul software identificdi momentul
potrivit de a lua legatura cu clientii pentru
a fi mereu in contact cu ei;

+ Sistemul de gestionare a resurselor
umane — sistemul este folosit pentru ges-
tionarea programului de lucru, a conce-
diilor si altor proceduri legate de resursa
umana a companiei;

+ Instrumentele de semnéturi electronica
— o alegere indispensabila dacd angajatii
lucreaza de la distantd si nu numai. Astfel
de instrumente permit echipei sd semneze
documente si acorduri online;

+ Software de contabilitate si raportare
automata — cu ajutorul acestor sisteme de
contabilitate este posibild gestionarea veni-
turilor, a impozitelor, a facturilor si genera-
rea automata a rapoartelor. Se reduce volu-
mul de munca al contabililor, se previn
fraudele si se elimina greselile de calcul;

+ Software de backup de date - instrument
de backup securizat al datelor, care permite
protejarea datelor in cazul unei vulnerabi-
litati a sistemului sau al unei fisuri.
Concluzii
In contextul mutatiilor rapide in sistemul

economic global, rolul ecosistemului tehnologic

......

paniilor, in sporirea productivitatii muncii, in extin-
derea procesului de internationalizare si sporirea
bunastarii si rezilientei la nivel global. Pornind de
la scopul propus in cercetare, am constatat ca
competitivitatea companiilor nu este determinata
de un singur factor, ci de combinatia reusitd intre
o multitudine de elemente specifice, la etape
diferite. Este important ca fiecare manager de
companie sa poatd anticipa schimbarile survenite
rapid 1n fiecare etapa de industrializare, pentru a
eficientiza si a se adapta instant la toate cerintele
pietei, mentinandu-se competitivi fatd de concu-
renti. In baza cercetirilor efectuate, observam ca,
pentru a spori competitivitatea prin intermediul
ecosistemului tehnologic, companiile ar trebui sa
se axeze, 1n ramificarea acestui proces, pe nivele
diferite, mai exact; pe cresterea eficientei fortei de
munca angajate, pe capacitatea financiara de a se
adapta la inovatiile de ultimad generatie si pe
colaborarea cu mediul academic-stiintific.

Confirmare
Acest articol este rezultatul studiilor efec-
tuate In Proiectul din cadrul programului insti-
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+ Human resource management system —
the system is used to manage working
hours, leave, and other procedures related
to the company’s human resources;

+ Electronic signature tools — an indispen-
sable choice if employees work remotely
and beyond. Such tools allow your team to
sign documents and agreements onling;

4+ Automated accounting and reporting
software — managing revenue, taxes,
invoices, and generating reports automati-
cally is possible with accounting systems.
It reduces accountants' workload, prevents
fraud, and eliminates miscalculations;

+ Data backup software is a secure tool
that protects data in case of system vulne-
rabilities or breaches.

Conclusions

In the context of rapid changes in the
global economic system, the role of the techno-
logy ecosystem is essential in increasing the
competitiveness of companies, enhancing labour
productivity, expanding internationalisation and
raising global welfare and resilience. Based on
the research goal, we found that the competitive-
ness of companies is not determined by a single
factor, but by the successful combination of a
multitude of specific elements at different stages.
It is important for every company manager to be
able to anticipate the rapid changes occurring at
each stage of industrialisation, in order to
streamline and adapt instantly to all market
requirements and remain competitive with com-
petitors. Based on the conducted research, we
observe that in order to increase competitiveness
through the technological ecosystem, companies
should focus on branching this process on
different levels, specifically increasing the effi-
ciency of the employed workforce, the financial
capacity to adapt to state-of-the-art innovations
and collaboration with the academic-scientific
environment.
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