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Analiza comparativa, prin prisma evolu-
tiei indicatorilor statistici ce caracterizeazd
activitatea IMM-urilor inovationale din Bucuresti
are ca scop creionarea situagiei firmelor, pe o
perioadd de aproape 20 ani. Analiza in dinamica,
cu cele mai recente date disponibile a indi-
catorilor, vizeazd nu numai situatia de la nivelul
municipiului Bucuresti la un moment dat, dar si
compararea cu indicatorii similari ai IMM-urilor
Cu activitate de cercetare-dezvoltare-inovatie
(CDI) din intreaga Roméanie. Abordarile eco-
nometrice urmaresc scopul elaborarii de modele
adecvate pentru aceasta perioada si elaborarea de
previziuni, iar criteriile de alegere a acuratetei
previziunii ne permit sa tragem concluzii per-
tinente. Pentru cuantificarea situatiei existente
privitoare la IMM-urile din capitala s-au luat in
calcul un numar destul de redus de indicatori,
datorita lipsei disemindrii acestora.

Cuvinte-cheie: intreprinderi mici si mijlo-
cii, cercetare si dezvoltare inovationala, cifra de
afaceri, investitii straine directe, numadrul de
salariati, regresie, lag, previziune.

JEL: C19, E24, J21, O11.

Introducere

Intreprinderile mici si mijlocii (IMM-urile)
constituie o categorie din ce in ce mai impor-
tantd pe piata economicd a unei regiuni, contri-
buind la dezvoltarea economico-sociald a aces-
teia. Asigurarea dezvoltarii durabile si sprijinirea
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Comparative analysis, in the light of sta-
tistical evolution indicators that characterize the
innovative activity of SMEs in Bucharest, aims
to outline the companies situation, over a period
of almost 20 years. Analysis in dynamics, with
the latest available indicators data, concerns not
only the situation at the Bucharest municipality
level at a certain time, but also the comparison
with similar SMEs indicators with research
and development-innovation (RDI) activity in
Romania. Econometric approaches pursue the
goal of developing appropriate models for this
period and of producing short-term predictions,
and the criteria for choosing the prediction
accuracy, they allow us to draw pertinent
conclusions. To quantify the existing situation
regarding SMEs, a rather small number of indi-
cators have been taken into account, due to the
lack of their dissemination.

Keywords: small and medium-sized enter-
prises, innovative research and development,
turnover, foreign direct investment, number of
employees, regression, lag, foresight.

JEL: C19, E24, J21, O11.

Introduction

Small and medium-sized enterprises (SMEs)
are a category more and more important in the
economic region market, contributing to its
economic and social development. Ensuring
sustainable development and supporting inno-
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inovatiei devine o provocare majora pentru
intreprinderile mici si mijlocii. Pentru a eviden-
tia modul in care activitatea IMM-urilor con-
tribuie la dezvoltarea economicd, am ales un
numar de indicatori pe care 1i consideram foarte
importanti si, evident, care au fost diseminati de
principalii furnizori oficiali de date statistice:
Oficiul National al Registrului Comertului pen-
tru indicatorii numarul IMM-urilor, numarul de
salariati si cifra de afaceri [8], Banca Nationala a
Romaniei pentru Investitiile Straine Directe [11],
iar datele referitoare la PIB au fost obtinute pentru
perioada 2004-2018 de la Institutul National de
Statistica [10] si pentru perioada 2019-2020 de la
Comisia Nationala de Strategie si Prognoza [9].

Metode aplicate

La elaborarea articolului, s-a utilizat stu-
diul literaturii i prezentarea sintezei rezultatelor
acesteia. Au fost folosite metodele de analiza
regresionald intre 2 si mai multe variabile eco-
nomice, utilizand pachetul de programe de analiza
statistico-econometrica EViews. Studiind speci-
ficul legaturii intre variabile, autorii au elaborat
diverse modele liniare si neliniare si utilizdnd
lag-ul si au efectuat previziuni pe termen scurt.
La baza fundamentarii teoretice, au stat asa
metode ca: analiza, sinteza, argumentarea si
deductia, testele statistice, aplicarea diverselor
medii de aproximatie a erorilor modelului pentru
efectuarea de previziuni pe termen scurt.

Rezultate obtinute si discutii

Tn economiile contemporane, rolul IMM-
urilor este foarte variat, de la asigurarea sta-
bilitatii economico- sociale, pand la disemina-
rea inovatiilor la nivel regional. Desi principa-
lele dificultati intdmpinate in sprijinirea inova-
tiei si dezvoltarii durabile se regésesc in marile
sectoare monopoliste, care nu sunt canalizate
spre inovare, provocarea majora revine intre-
prinderilor mici si mijlocii. Aceste Tntreprinderi
au nevoie nu numai de sprijin financiar, dar si
de ghiduri tehnico-economice, oferte de infor-
matii si evaluari independente, ajutoare pentru
comercializarea si exportul de noi produse sau
procese durabile.

Urmarind, dezvoltarea 1intreprinderilor
mici si mijlocii Tn municipiul Bucuresti pe par-
cursul anilor 2004-2020, observam o tendinta
pozitivdi de crestere a numdrului de intre--
prinderi, ce corespunde evolutiei in ansamblu
pe Romania (figura 1).

Astfel, numarul de intreprinderi mici si
mijlocii din Romania s-a marit de la 502332

El—

vation is becoming a major challenge for small
and medium-sized enterprises. In order to
highlight how the activity of SMEs contributes
to economic development, we have chosen a
number of indicators that we consider very
important and obviously which were dissemi-
nated by the main official providers of statistical
data: National Trade Register Office for SME
indicators, number of employees and turnover
[8], National Bank of Romania for Foreign
Direct Investment [11], and GDP data were
obtained for the period 2004-2018 from the
National Institute of Statistics [10], and for the
period 2019-2020 from the National Commis-
sion for Strategy and Prediction [9].

Methods applied

The study of literature and the synthesis
presentation of its results were used in the article
elaboration. Regressive analysis methods have
been used between 2 and several economic
variables, using the EViews statistical-econo-
metric analysis program. Studying the specifics
of connection between variables, the authors
elaborated various linear and non-linear models,
using the lag and have made short-term predic-
tions. At the basis of theoretical substantiation
were used such methods as: analysis, synthesis,
argumentation and inference, statistical tests, the
application of various approximation averages of
model errors for short-term prediction.

Results achieved and discussions

In contemporary economies, the role of
SMEs is very diverse, from ensuring economic
and social stability to disseminating innovations
at regional level. Although the main difficulties
encountered in innovation and sustainable deve-
lopment supporting are to be found in large
monopoly sectors, which are not geared towards
innovation, the major challenge lies with small
and medium-sized enterprises. These enterprises
need not only financial support, but also techni-
cal and economic guides, information offers and
independent evaluations, aid for marketing and
export of new products or sustainable processes.

Following the development of small and
medium-sized enterprises in Bucharest during
the years 2004-2020, we observe a positive trend
of increasing the enterprises number, which
corresponds to evolution as a whole in Romania
(figure 1).

Thus, the number of small and medium-
sized enterprises in Romania increased from
502332 units in 2004 to 795393 in 2020, the
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unitati in anul 2004 pand la 795393 in anul
2020, cresterea constituind 58,3%, iar in muni-
cipiul Bucuresti de 1la 99580 la 154327 unitati in
anul 2020, ceea ce a constituit o crestere de
54,9% [8].

Dar aceasta crestere a numarului de intre-
prinderi a fost uniforma pe tot parcursul anilor
cu exceptia anilor de criza 2009-2010 n care
numarul de Intreprinderi mici si mijlocii scade,
iar deja din 2012 se incepe o crestere lentd a
numarului de firme pe tarda si in municipiul
Bucuresti.

increase being 58.3%, and in Bucharest from
99580 to 154327 units in 2020, which consti-
tuted an increase of 54.9% [8].

But this increase in the number of enter-
prises has been uniform throughout the years
except for the 2009-2010 crisis years in which
the number of small and medium-sized enter-
prises is decreasing, and already since 2012, a
slow increase begins in the companies number in
the country and in Bucharest.
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Figura 1. Evolutia numérului de IMM-uri in municipiul Bucuresti si in Roménia
(anii 2004-2020)/ Figure 1. The evolution of the number SMEs in Bucharest
and in Romania (years 2004-2020)

Sursa: elaborata de autori in baza datelor [8], [9], [10], [11])/

Source: elaborated by the authors based on data [8], [9], [10], [11]

Per total, cota parte a IMM-urilor din
municipiul Bucuresti constituie in jur de 21%
din totalul IMM-urilor pe Romania. Tn perioada
actuald inovatia promovata de catre IMM-urile
din municipiul Bucuresti si din Romania are un
efect semnificativ in ce priveste cresterea cifrei
de afaceri per salariat.

De remarcat cd numarul de IMM-uri ce
desfasoara activitate inovationala este, la un
moment dat, destul de modest. in anul 2020, in
municipiul Bucuresti erau 489 de astfel de
intreprinderi in care lucrau 4512 salariati, iar in
intreaga tard un numar de 7774 lucratori erau
angajati in 1220 IMM-uri cu activitate de Cer-
cetare, Dezvoltare, Inovare (CDI). Cifra de afa-
ceri in municipiul Bucuresti la aceste intre-
prinderi era de 156,5 milioane euro si constituia
82,6% din totalul cifrei de afaceri a IMM-urilor
cu activitate CDI din regiunea Bucuresti-llfov,
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Overall, the share of SMEs in Bucharest
constitutes around 21% of the total SMEs in
Romania. In current period, the innovation pro-
moted by SMEs from Bucharest and Romania
has a significant effect in terms of increasing the
turnover per employee.

It should be noted that the number of
SMEs carrying out innovative activity is, at one
point, quite modest. In 2020, in Bucharest there
were 489 such enterprises in which 4512
employees worked, and throughout the country a
number of 7774 workers were employed in 1220
SMEs with RDI activity.

The turnover of these enterprises in
Bucharest municipality was EUR 156.5 million
and constituted 82.6% of total turnover of SMEs
with RDI activity in the Bucharest-1lfov region,
and the contribution of the Romanian turnover
of SMEs with innovative activity to the number
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iar aportul cifrei de afaceri din Roméania a IMM-
urilor cu activitate inovationalda raportata la
numarul de salariati din IMM-uri, care des-
fasurau activitate CDI, reprezenta 52,8% [8].
Evolutia principalilor indicatori la IMM-urile
cu activitate inovationala este ilustrata in figura
2 unde se observa ca contributia IMM-urilor, ce
practica activitati CDI creste pe an ce trece.
Reprezentarea graficd din figura 2 este
destul de elocventd, demonstrand o crestere
neuniformd a cifrei de afaceri in cadrul IMM-
urilor cu activitate inovationald din municipiul
Bucuresti. Anii de crestere a cifrei de afaceri
sunt inlocuiti cu perioade de 1-2 ani de des-
crestere a cifrei de afaceri. Pe parcursul perioa-
dei analizate atat in municipiul Bucuresti, cat si
in Romania, per ansamblu, se observa tendinta
de crestere a eficientei activitatilor economice in
cadrul IMM-urilor ce practica activitati de CDI.

of employees in SMEs carrying out RDI activity
being of 52.8% [8]. The evolution of main
indicators for SMEs with innovative activity is
illustrated in figure 2, where the contribution of
SMEs engaging in RDI activities is increasing
every year.

The graphic representation in figure 2
is quite eloguent, demonstrating an uneven
increase in turnover within SMEs with inno-
vative activity in Bucharest. The years of
increasing turnover are replaced by periods of
1-2 years of decreasing turnover. During the
analyzed period, both in Bucharest and in
Romania, as a whole, the trend of increasing the
efficiency of economic activities within SMEs
that practice RDI activities is observed.

Numarul de INM-uri care desfisoari activitate CDI din
Bucuresti (2004-2020)/ Number of SMEs with RDI activity
in Bucharest (2004-2020)
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Figura 2. Evolutia numarului de intreprinderi, a numirului de salariati, cifrei de afaceri
si ISD in IMM-urile cu activitate CDI din municipiul Bucuresti (anii 2004-2020)/
Figure 2. The evolution of the number of entreprises, the number of employees, the turnover
and FDI in SMEs with RDI activity in Bucharest (years 2004-2020)

Sursa: elaborata de autori in baza prelucrarii datelor din [8], [9], [10], [11] /

Source: elaborated by the authors based on data processing from [8], [9], [10], [11]

La indicatorii prezentati in figura 3,
perioadele de crestere economicd sunt urmate

For the indicators shown in figure 3,
periods of economic growth are followed by
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de declinul lor cu exceptia investitiilor strdine
directe (ISD), care are o tendintd de crestere
continud.

Desi evolutiile indicatorilor ce caracte-
rizeaza situatia IMM-urilor cu activitate CDI din
municipiul Bucuresti se inscriu pe un trend
ascendent, cu exceptia anilor 2009-2010,
ritmurile de crestere fatd de anul anterior, pentru
majoritatea indicatorilor fiind pozitive, au avut
evolutii oscilante. Anul 2009 se remarcd prin
cele mai mari scaderi fatd de anul precedent a
cifrei de afaceri (-29,19%) si a PIB-ului (-
19,88%) comparativ cu usoara diminuare a
numarului de salariati (-2,27%) si a cresterii
investitiilor straine directe (+11,7%). Asa cum se
poate observa si din figura 3, anii 2005-2006,
2011, 2016 si 2019 sunt anii din perioada
analizatd in care toti indicatorii prezentati au
inregistrat valori pozitive ale ritmurilor de cres-
tere fata de anii anteriori.
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their decline with the foreign direct investments
FDI exception, which has a tendency to conti-
nue to grow.

Although the evolutions of indicators that
characterize the situation of RDI SMEs in
Bucharest are on an upward trend, except for the
years 2009-2010, the growth rates compared to
the previous year, for most indicators, although
mostly positive, have oscillating developments.
The year 2009 is distinguished by the largest
turnover decreases compared to the previous
year (-29.19%) and of GDP (-19.88%) compared
to the slight decrease in the employees number
(-2.27%) and the growth of foreign direct
investments (+11.7%). As can be seen from
figure 3, the years 2005 - 2006, 2011, 2016 and
2019 are in the analysed period in which all the
indicators presented recorded positive growth
rates values compared to previous years.

=8—PIB Mun. Bucuresti in procente / GDP in Bucharest in
percentanges

=0—|SD pe IMM cu activitate CDI Mun. Bucuresti in procente / FDI of
SMEs with RDI activity in Bucharest in percentages

Nr. Salariati din CDI din IMM care desfasoara activitate CDI Mun
Bucuresti in procente / Number of employees with RDI activity in

Bucharest in
=o—CA pe total |

Turnover of SMEs with RDI activity in Bucharest in percentages
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Figura 3. Ritmul de crestere, fata de anul anterior, al PIB-lui, al numéarului de salariati,
a cifrei de afaceri si ISD in IMM-urile cu activitate CDI din municipiul Bucuresti in anii
2005-2020 (in procente)/ Figure 3. Bucharest GDP, number of employees, turnover and FDI
growth rate in SMEs with RDI activity from Bucharest in 2005-2020 (in percentages)
Sursa: prelucrare a datelor colectate din [8], [9], [10], [11])/
Source: processing of the data collected from [8], [9], [10], [11]

In Romania, precum si in tirile UE nu
S-au constatat obstacole in ceea ce priveste
distributia tehnologiilor favorabile, dezvoltarii
durabile in principal si asta datoritd unui deficit
in tehnologiile disponibile. Aceste tehnologii
sunt pe diferite grade de maturitate. Etapele de
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In Romania, as well as in the EU coun-
tries, no obstacles have been found in dis-
tribution terms of favourable technologies, in
sustainable development mainly and this is due
to a deficit in the available technologies. These
technologies are on varying maturity degrees.
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maturitate, demonstratie si validare au o impor-
tantd majora in ponderea factorilor care explica
succesul sau egecul diseminarii inovatiilor.

In ceea ce priveste diseminarea inovatiilor
tehnologice curate, eficiente din punct de vedere
al resurselor, cele mai urgente si importante
initiative care urmau sd fie adoptate, in special,
pentru intreprinderile mici, au fost:

- amplificarea programelor demonstrative;

- furnizarea de informatii independente
autoritatilor publice responsabile de legis-
latie sau subventii in domeniul tehnologic;

- implementarea programelor de certifi-
care si verificare a imbunatétirilor perfor-
mantelor;

- constituirea de ,,vitrine” pentru a facilita
accesul la piata interna sau la export;

- sustinerea transferului tehnologic, 1n
special, prin orientare tehnologica;

- cursuri de pregitire pentru absolventii de
stiinte aplicate, punand accentul pe ana-
liza ciclului de viata a produsului, eco-
proiectare, eco-eficienta. Odata infaptuite
aceste masuri au avut un impact pozitiv
in eficientizarea activitatilor economice
ale IMM-urilor inovationale. Un indicator,
care confirma acest fapt este si cresterea
cifrei de afaceri, care revine la un salariat.
La inceputul perioadei de analiza, in anul
2004, ea constituia, in municipiul Bucu-
resti, 9764 euro per salariat, ajungand in
anul 2020 la 38030 euro (o crestere de 3,9
ori). Tn IMM-urile cu activitate CDI din
Romania, in anul 2004, aportul unui
salariat la cifra de afaceri era de 8845 euro,
marindu-se, catre anul 2020, de 4,3 ori si
atingand 38117,5 euro din cifra de afaceri
per salariat.

Aportul unui salariat la cifra de afaceri a
intreprinderilor cu activitate CDI, Tn municipiul
Bucuresti, este aproape de cifrele inregistrate la
IMM-urile cu activitate CDI din Tntreaga
Romanie. Aceasta crestere, in mare parte, a fost
cauzatd si de fluxul continuu al investitiilor
straine directe, datoritd carora descresterea
indicatorilor activitatii economice a IMM-urilor,
in special a celor care practicd activitate ino-
vationald nu a fost asa de pronuntatd (figura 2),
deoarece, n cazul companiilor ce inoveaza intr-
o perspectiva de dezvoltare durabila, se imple-
menteazd o combinatie de procese inovationale,
inovatii de produs, inovatii organizationnale si

The maturity stages, demonstration and valida-
tion have a major importance in the weight of
factors explaining the success or failure of
innovations dissemination.

Regarding the dissemination of clean,
technological innovations, resource-efficient, the
most urgent and important initiatives to be
taken, in particular for small businesses, were:

- amplification of demonstration programs;

- providing independent information to
public authorities responsible for legisla-
tion or subsidies in technology field;

- implementation of certification and veri-
fication programs of performance impro-
vements;

- the establishment of “storefronts” to faci-
litate access to internal market or export;

- support for technology transfer, in par-
ticular through technological guidance;

- training courses for applied sciences gra-
duates, emphasis on product life cycle
analysis, eco-design, eco-efficiency. Once
these measures were carried out, they had
a positive impact in streamlining the eco-
nomic activities of innovative SMEs. An
indicator that confirms this fact is also the
turnover increase, which returns to an
employee. At the beginning of the ana-
lysis period, in 2004, it constituted in
Bucharest EUR 9764 per employee,
reaching in 2020 EUR 38030 (an increase
of 3.9 times). In SMEs with RDI activity
in Romania in 2004, the turnover con-
tribution of an employee was EUR 8845,
increasing by 2020 by 4.3 times and
reaching EUR 38117.5 of the turnover per
employee.

An employee contribution to the RDI
enterprises turnover of in Bucharest is close to
the figures recorded at SMEs with RDI activity
throughout Romania.

This increase was largely also caused by
the continuous flow of foreign direct investment,
due to which the indicators of economic activity
decrease of SMEs, especially those engaged in
innovation, was not so pronounced, (figure 2)
because in case of companies that innovate in a
sustainable development perspective, a combi-
nation of innovative processes, product inno-
vations, organizational innovations and market
innovations is implemented, these priorities
being set pragmatically, given the opportunities
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inovatii de piata, aceste prioritati fiind stabilite
pragmatic, avand in vedere oportunitatile si con-
strangerile, ceea ce a atenuat intr-o anumita
masurd impactul negativ al crizei.

Tn cadrul IMM-urilor, procesele de ino-
vare sunt influentate de mai multe caracteristici.
Principalii factorii determinanti sunt: orientarea
catre sustenabilitate, competentele de afaceri,
caracteristicile IMM-urilor, interfatd de retea,
toate fiind prezente in IMM-urile cu activitate
CDI din municipiul Bucuresti [vezi 2].

Folosind indicatorii analizati, autorii au
analizat diverse modele pentru a stabili core-
latiile si elabora diverse modele econometrice.
Asadar, vom analiza mai departe rezultatele
calculelor econometrice.

Primul model econometric (M1) a fost ela-
borat pe baza variabilei dependente de cifra de
afaceri a IMM cu CDI Bucuresti (CA_B_CDI)
in dependentd de: variabilele independente,
investitiile strdine directe in IMM cu CDI
Bucuresti (ISD_B_CDI) si numarul de salariati
in IMM cu CDI Bucuresti (SAL_B_CDI).
Estimarea modelului M1 s-a realizat cu ajutorul
pachetului de programe EViews, conducand la
afisarea urmatoarelor rezultate:

Astfel, am obtinut modelul M1 (calcule
pe baza EVIEWS10):

CA_B_CDI = 1.417*ISD_B_CDI + 0.043*SAL_B_CDI - 237.975
(4.32)
R?,;=0.585,

(t) (4.95)
N=17, R?=0.637,

In paranteze, sunt inclusi coeficientii t —
statistica celor care sunt suficient de diferiti de
zero. Faptul ca R?=0,637 ne demonstreaza, in
acelasi timp, cd IMM cu CDI din Bucuresti sunt
eterogene si depind si de alti factori. Valoarea
testului DW =1,56 se afld in intervalul (1,36;
2,64), ceea ce ne demonstreaza ca autocorelatia
erorilor lipseste. Testul F ne aratd cd modelul
MI este valid si putem efectua previziuni. In
figura 4, sunt reflectate rezultatele obtinute, in
programul EViews, conform datelor ONRC
(Oficiul National al Registrului Comertului);
INS (Institutul National de Statisticd); BNR
(Banca Nationala a Romaniei).
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and constraints which has mitigated to some
extent the negative impact of crisis.

Within SMEs, innovation processes are
influenced by several characteristics. The main
determinants depending on Brouwers are: orien-
tation towards sustainability, business skills,
SMEs characteristics, network interface, the
context influence and market competitiveness,
all being present in SMEs with RDI activity in
Bucharest [2].

Using the analysed indicators, the authors
analysed various models to establish correlations
and develop various econometric models. So, we
will look further at the econometric calculations
results. The first econometric model (M1) was
developed on the basis of dependent variable,
the SMEs turnover with CDI Bucharest and
(CA_B_CDI) depending on the independent
variables foreign direct investments in SMEs
with CDI Bucharest (ISD_B_CDI) and the
employees number in SMEs with RDI Bucharest
(SAL_B_CDI).

The estimation of M1 model was made
with the EViews software package help, leading
to the display of the following results:

This is how we got the M1 (calculations
based EVIEWS10):

(M1)
(-2.83)

Fo = 12.26, DW=1.56.

In brackets are included the coefficients t
— statistics which are sufficient non-zero. The

fact that R? = 0,637 proves to us, at the same
time, that SMEs with RDI in Bucharest are
heterogeneous and depend on other factors. The
value of DW test = 1,56 is in the range (1,36;
2,64) which shows us that the errors auto-
correlation is missing. F Test shows us that the
M1 model is valid and we can make predictions.
Figure 4 shows the results obtained in the
EViews program, according to the data of
ONRC (National Office of the Trade Register);
INS (National Institute of Statistics); BNR
(National Bank of Romania).

— Em
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Forecast: CA_B_CDIF
Actual: CA_B_CDI
Forecast sample: 2004 2020
Included observations: 17
Root Mean Squared Error 20.44682
Mean Absolute Error 15.12738
Mean Abs. Percent Error 9.575920
Theil Inequality Coefficient 0.063865
Bias Proportion 0.000000
Variance Proportion 0.112408
Covariance Proportion 0.887592
: : : Theil U2 Coefficient 0.519355
2018 2020 Symmetric MAPE 9.583024

Figura 4. Judecata calititii de previziune a modelului M1/
Figure 4. The judging of the predictive quality of M1 model
Sursa: Rezultate obtinute in urma calculelor efectuate in programul Eviews, pe baza datelor ONRC,
INS, BNR / Source: Results obtained from calculations performed in the Eviews program,
based on data from ONRC, INS, BNR

Urmatorul model M2 a luat in calcul cum
evolueazd elasticitatea SAL B CDI fatd de
CA_B _CDI, in acest scop, au fost folositi
logaritmii (calcule pe baza EVIEWS10):

The following M2 model took into account
how the SAL_B_CDI elasticity evolves compared
to CA B CDI, for this purpose we used
logarithms (calculations based on EVIEWS10):

Log(CA_B_CDI) = 0.009*ISD_B_CDI(-1) + 1.8*Log(SAL_B_CDI)-11.49 (M2)

®) (3.79)

(3.90) (-2.71)

N=16, R*=0.5407, R?;;=0.47, Fy =7.65, DW=1.65

In paranteze sunt inclusi coeficientii t —
statistica, care sunt sufficient de diferiti de zero.

Faptul ca R %= 0,5407 confirmi ca IMM cu CDI
din Bucuresti sunt eterogene si depind si de alti
factori. Valoarea testului DW =1,65 se afld in
intervalul (1,36; 2,64), ceea ce ne demonstreaza
ca autocorelatia erorilor lipseste. Testul F ne
aratd cd modelul M2 este valid si putem efectua
previziuni.

5.6

In brackets are included the coefficients t
— statistics which are sufficient non-zero. The
fact that R? = 0,5407 proves to us, that SMES
with RDI in Bucharest are heterogeneous and
also depend on other factors. The value of DW
test = 1,65 is in the range (1,36; 2,64) which
shows us that the errors autocorrelation is
missing. The F Test shows us that the M2 model
is valid and we can make predictions.

Forecast: LOG_CA_B_CF
5.4 _| Actual: LOG_CA_B_CDI
- Forecast sample: 2004 2020
5.2 | Adjusted sample: 2005 2020
Included observations: 16
5.0 _| Root Mean Squared Error 0.099676
Mean Absolute Error 0.078127
4.8 _| - Mean Abs. Percent Error 1.521776
Theil Inequality Coefficient 0.009802
4.6 _| Bias Proportion 0.000000
Variance Proportion 0.152534
4.4 : : : : : : : : : : : : : : : Covariance Proportion 0.847466
05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 Theil U2 Coefficient 0.587490
Symmetric MAPE 1.526560

Figura S. Judecata calitatii de previziune a modelului M2/
Figure 5. The judging of the predictive quality of M2 model
Sursa: Rezultate obtinute in urma calculelor efectuate in programul Eviews, pe baza datelor ONRC,
INS, BNR / Source: Results obtained from calculations performed in the Eviews program,
based on data from ONRC, INS, BNR
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Prezinta interes modelul M3, care ne i
arati o dependenti inalti dintre raportul !
CA_IMM B CDI fati de SAL IMM B CDI si |
ISD B CD], ce ne oferd un model valid si pentru |
care, de asemenea, am efectuat previziuni. i

Aport(CA_B_CDI/SAL_B_CDI) = 6939.6 + 189.87*I1SD_B_CDI
(2.97)

()

Of interest is the M3 model, which shows
us a high dependence  between the
CA_IMM_B_CDI ratio to SAL_IMM_B_CDI
and ISD_B_CDI, which gives us a valid model
and for which we also made predictions.

(M3)
(9.36)

N=17, R*=0.88, R?;;=0.87, DW=1.73, F = 87.65.

Modelul M3 este valid si putem efectua
previziuni (vezi tabelul 1).

The M3 model is valid and we can make
predictions (see table 1).

50,000
Forecast: APORTF
Actual: APORT
40,000 4 Forecast sample: 2004 2020
Included observations: 17
30,000 | Root Mean Squared Error  2604.262
Mean Absolute Error 1908.184
20,000 | Mean Abs. Percent Error 8.198149
Theil Inequality Coefficient  0.045358
Bias Proportion 0.000000
10,000 | Variance Proportion 0.032404
Covariance Proportion 0.967596
0 - Theil U2 F:oefﬁcient 0.479934
2004 2006 2008 2010 2012 2014 2016 2018 2020 | Symmetric MAPE 8.075906

Figura 6. Judecata calitatii de previziune a modelului M3/
Figure 6. The judging of the predictive quality of M3 model
Sursa: Rezultate obtinute in urma calculelor efectuate in programul Eviews, pe baza datelor ONRC,
INS, BNR / Source: Results obtained from calculations performed in the Eviews program, based on
data from ONRC, INS, BNR

In paranteze, sunt inclusi coeficientii
t — statistica, celor care sunt suficient de diferiti
de zero. Faptul ca R ? = 0,88 ne demonstreaza ci
Aport(CA B _CDI/SAL_B _CDI) este strans
corelatd cu ISD B _CDI a IMM din Bucuresti.
Valoarea testului DW =1,73 se afla in intervalul
(1,36;2,64) ceea ce ne demonstreazd ca
autocorelatia erorilor lipseste. Testul F denota ca
modelul M3 este valid si putem efectua
previziuni.
Rezultatele previziunii si erorii
de previziune pentru toate 3 modele
sunt prezentate in tabelul de mai jos:
Comparand metodele selectate vom
recurge la cei mai raspanditi indicatori pentru
judecata calitatii previziunilor (vezi [3], pag.20-
21, [5], pag. 334-335).
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In brackets are included the t — statistics
that are sufficiently different from zero.

The fact that R?=0,88 proves that
Aport(CA B _CDI/SAL_B _CDI) is closely
correlated with ISD_B _CDI of SMEs in
Bucharest. The value of DW test = 1,73 is in the
range (1,36; 2,64) which shows us that the errors
autocorrelation is missing. The F Test shows us
that the M3 model is valid and we can make
predictions.
The prediction results and the prediction
error for all 3 models are shown
in the table below:

Comparing the selected methods we will
use the most common indicators for judging the
quality of predictions (see [3], pp. 20-21, [5], pp.
334-335).

—  §m
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Tabelul 1/Table 1

Compararea metodelor de previziune / Comparison of forecasting methods

Indicator/ model M1 M2 M3
Eroarea medie patratici/Root Mean
Squared Error 20.44682 0.099676 2604
lglcf)srrea medie absolutd/Mean Absolute 15.12738 0.078127 1908
Eroarea absoluta medie in procente/
Mean Abs. Percent Error (%) 9.57592 1.521776 9.198149
Coeficientul de inegalitate Theil/Theil
Inequality Coefficient 0.063865 0.009802 0.045358
Proportia de covariantd/Covariance
Proportion 0.887592 0.847466 0.967596
Coeficientul U2 Theil/Theil U2 0.519355 0.58749 0.479934
Coefficient

Sursa: Rezultate obtinute in urma calculelor efectuate in programul Eviews, pe baza datelor
ONRC, INS, BNR / Source: Results obtained from calculations performed in the Eviews program,

based on data from ONRC, INS, BNR

Din tabelul 1, rezulta ca, practic, modelul
M2 este optim.

Concluzii

Rolul IMM-urilor in economiile contem-
porane nu poate fi contestat, ele fiind o fortd ce
contribuie la asigurarea stabilitatii economice, la
atenuarea degradarii veniturilor salariatilor in
perioadele de crize economice, iar cele cu acti-
vitate inovativa pot deveni unul dintre factorii-
cheie pentru succesul viitor la nivel global de
concurenta. Deci, o atentie speciala trebuie acor-
datd intreprinderilor mici si mijlocii, aplicand
masuri destinate cresterii capacitatii de inovare,
care ar trebui sa le permitd acestora sa dezvolte
tehnologii promitatoare in cadrul companiilor
lor, s achizitioneze tehnologii si sa stie sa le
adapteze la propriile nevoi.

Analiza indicatorilor principali ai IMM la
nivelul municipiului Bucuresti, pe parcursul
perioadei 2004-2020, confirma tendintele obser-
vate in cadrul celorlalte tari membre ale UE.

IMM-urile sunt un factor economic im-
portant, fiind majoritare in totalul Tntreprin-
derilor si sunt responsabile pentru o mare parte
din activitatile economice.

IMM-urile sunt, de asemenea, responsabile
pentru o parte relevantd a mediului si a impac-
tului social.

IMM-urile sunt recunoscute ca fiind seg-
mente importante pentru inovare. Tn perioada
actuald, inovatia promovata de catre IMM-urile
din municipiul Bucuresti si din Romania are un

From table 1 it follows that practically
model M2 is optimal.

Conclusions

The SMEs role in contemporary eco-
nomies cannot be challenged, as they are a force
that contributes to ensuring economic stability,
to mitigating the degradation of employees'
incomes in times of economic crises, and those
with innovative activity can become one of the
key factors for future success at global com-
petition level. Therefore, special attention must
be paid to small and medium-sized enterprises,
applying measures aimed at increasing the
innovation capacity, which should enable them
to develop promising technologies within their
companies, to acquire technologies and to know
how to adapt them to their own needs.

The analysis of main SME indicators at
Bucharest municipality level during the period
2004 — 2020 confirms the trends observed within
other EU member states.

SMEs are an important economic factor,
being the majority in the total enterprises and
are responsible for a large part of economic
activities.

SMEs are also responsible for a relevant
part of the environment and social impact.

SMEs are recognised as important seg-
ments for innovation. In the current period, the
innovation promoted by SMEs from Bucharest
and Romania has a significant effect in terms of
increasing the turnover per employee. For this
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efect semnificativ in ce priveste cresterea cifrei
de afaceri per salariat. Ca aceastd tendinta sa fie
mentinuta si In viitor, trebuie create sau adaptate
instrumente ce s-ar potrivi nevoilor specifice ale
IMM-urilor.

Investitiile strdine directe contribuie la
cresterea indicatorilor de eficientd, in special la
IMM-urile cu activitate CDI, iar fluxul lor stabil
ascendent vine ca factor stabilizator ce atenueaza
efectele negative ale crizelor economice.

In cadrul acestei cercetari, s-a pus accen-
tul pe analiza intensitatii legaturilor existente
intre principalii indicatori ai IMM-urilor din
cadrul municipiului Bucuresti cu activitate de
CDI. Din analizele efectuate, s-a urmarit obti-
nerea informatiilor relevante in legétura cu core-
latia care se stabileste intre numarul de IMM-uri,
a numarului de salariati, a cifrei de afaceri, a
investitiilor straine directe si a Produsului Intern
Brut din municipiul Bucuresti, pentru a deter-
mina parametrii, in baza carora se poate stabili
trendul previzional pentru evolutia viitoare. Desi
economia Roméniei a parcurs o criza econo-
mico-financiard, asemeni altor state, activitatea
IMM-urilor a continuat, unii indicatori avand un
trend ascendent in toatd perioada celor 17 ani
de analiza.

trend to be maintained in the future, instruments
that would suit the specific needs of SMEs must
be created or adapted.

Foreign direct investment contributes to
the increase of efficiency indicators, especially
in SMEs with RDI activity, and their stable
upward flow comes as a stabilizing factor that
mitigates the negative effects of economic
crises.

In this research, the focus was on the
analysis of the existing links intensity between
the main SMEs indicators within Bucharest
Municipality with RDI activity.

From the analyzes carried out, it was
aimed at obtaining relevant information in
correlation that is established between the SMEs
number, the employees number, the turnover,
the foreign direct investments and the Gross
Domestic Product in Bucharest, in order to
determine the parameters based on which the
prediction trend for the future evolution can be
established.

Although Romania’s economy went
through an economic and financial crisis, like
other states, the SMEs activity continued, some
indicators having an upward trend throughout
the 17 years of analysis.
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