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Abstract

Produsul Intern Brut este influentat in evolutia sa de o serie de
factori. In aceastd categorie incadrdm si activitatea schimburilor comerciale
internationale care are un efect deosebit asupra formarii si modificarii
Produsului Intern Brut.

Cele douda laturi ale schimburilor comerciale internationale, exportul
si importul, au influente opuse asupra formarii i cresterii Produsului Intern
Brut. Astfel, importurile inseamna consum din valoarea activitatii productive
interne, care prin schimbul valutar, asigura plata acestora. La randul sau
exporturile insemnd incasari suplimentare.

Obiectivul principal al acestui articol il constituie analiza efectului
importului §i exportului prin soldul balantei comerciale in formarii si
modificarii Produsului Intern Brut.

Se constata ca pe segmentul de timp supus analizei deficitul balantei
comerciale a crescut, determinand reducerea valorica a Prodului Intern Brut,
in preturile curente ale fiecarui an. Pentru atingerea obiectivului propus,
am utilizat din punct de vedere metodologic, indicatorii statistici specifici
schimburilor comerciale internationale, am analizat prin studiu cronologic
evolutia de la o perioada de timp la alta, am interpretat datele cuprinse in
tabele si grafice si in final am efectuat si o analiza pe baza regresiei liniare
simple ce s-a stabilit intre Produsul Intern Brut c variabila rezultativa si
exportul net (soldul balantei comerciale), variabila factoriala.

Cuvinte cheie: comert international, capital, munca, resurse,
economie, evolutii.

Clasificare JEL: C/0, H10
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Introducere

In acest articol, pe baza datelor obtinute de la Institutul National
de Statistica (tempo online) ca si din ultimele comunicate, ne-am propus sa
analizam efectul activitatii schimburilor comerciale internationale asupra
formarii si modificarii Produsului Intern Brut.

Astfel, am analizat nivelul total al schimburilor comerciale in perioada
ianuarie 2017 —ianuarie 2022, trecand apoi la analiza si interpretarea evolutiei
importurilor si exporturilor. S-a constata ca in fiecare perioada considerata
importurile au crescut mai rapid decat exporturile, aceasta conducand in
permanenta la obtinerea unui sold deficitar a balantei comerciale.

Acelasi aspect se Intilneste si in ceea ce priveste ratele de crestere
a importurilor si exporturilor in favoarea importului de bunuri. Soldul
favorabil importurilor nu ar fi atdt de negativ daca ponderea importurilor ar
reprezenta-o tehnologii, utilaje sau materii $i materiale de strictd necesitate
pentru continuarea si dezvoltarea productiei industriale.

In realitate in categoria importurilor regisim o serie de produse
agro-alimentare care le Tnlocuiesc pe cele autohtone inducand o perspectiva
negativa asupra dezvoltarii acestui sector in economia Romaniei.

Pentru exemplificarea si usurarea interpretarii aspectelor mentionate
am prezentat baze de date, tabele si grafice.

In final am efectuat o analizi statistico-econometrica utilizand
modelul de regresie.

Literature review

Un numar insemnat de cercetatori si-au indreptat atentia activitatii de
comert international. Astfel, Aisen si Veiga (2013) au analizat modul si masura
in care instabilitatea politicd influenteaza cresterea economica. Amiti, Itskhoki
si Konings (2014) au abordat aspecte privind participantii la activitatea de
comert exterior. Anghel M.G., lacob S.V., Haseganu D.A. (2020) si Anghelache
C., Anghel M.G. (2017) au studiat si diseminat o serie de studii cu privire la
evolutia schimburilor internationale de bunuri, analiza comertului international
sau comertul international factor al cresterii economice, analizele fiind Insotite
de utilizarea unor modele statistico-econometrice, pe baza carora s-au efectuat
estimari i prognoze. Bardsen, Nymagen si Jansen (2005) au prezentat aspecte
ale modelarii macroeconomice. Bernard A.B., Jensen J.B., Redding S.J., Schott
P.K. (2012) s-au ocupat de analiza rolului marilor corporatii internationale in
comertul international de bunuri. Elgstrom O. (2007) acorda atentie activitatii
de comert international sub aspectul continutului si tehnicii negocierilor, iar
Fajgelbaum P., Grossman G., Helpman E. (2011) fsc un studiu cu privire la
venituri, calitatea productiei si comertul international, in care sunt abordate
elemente referitoare la comertul exterior in prezent. Harrison, McLaren si
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McMillan (2011) au studiat inegalitatile din activitatea de comert. Hill C.,
Smith M. (2011) au publicat o ampla lucrare referitoare la relatiile comerciale
internationale si relatiile cu Uniunea Europeana, iar Hummels D. (2007) a
publicat o lucrare care trateaza costul transportului in comertul international
in era globalizarii. Staiger R., Sykes A. (2011) au publicat o analiza referitoare
la comertul international, tratamentul national si reglementarile interne din
tarile implicate in astfel de tranzactii.

Metodologie

Pentru usurarea intelegerii continutului indicatorilor utilizati
am prezentat in continuare unele precizari din metodologia utilizatd de
Institutul National de Statistica. Astfel, soldul balantei comerciale FOB/
CIF se calculeaza pe baza valorii exportului FOB si a importului CIF, ca
diferenta intre acestea. Soldul negativ al balantei comerciale se numeste
deficit, iar cel pozitiv se numeste excedent.

Pretul FOB (Free on Board/Liber la bord) reprezinta pretul la
frontiera tarii exportatoare, care include valoarea bunului, toate cheltuielile
de transport pana la punctul de imbarcare, precum si toate taxele pe care
bunul trebuie sa le suporte pentru a fi incarcat la bord.

Pretul CIF (Cost, Insurance, Freight/Cost, Asigurare, Navlu)
reprezinta pretul la frontiera tarii importatoare, care cuprinde atat elementele
componente ale pretului FOB, cat si costul asigurarii si transportului
international.

In ceea ce privesc statisticile de comert international cu bunuri,
acestea se stabilesc prin insumarea datelor din sistemele statistice
INTRASTAT si EXTRASTAT: sistemul INTRASTAT pentru comertul
INTRA-UE (schimburile de bunuri intre Romania si celelalte state membre
ale Uniunii Europene) si sistemul EXTRASTAT pentru comertul EXTRA-
UE (schimburile de bunuri intre Romania si statele care nu sunt membre ale
Uniunii Europene).

Pentru comertul INTRA-UE se cuprind expedierile de bunuri din
Romania cu destinatia alt stat membru UE si introducerile (intrarile) de
bunuri in Roménia avand ca tara de expediere un alt stat membru UE.

Expedierile din Romania includ bunuri in liberd circulatie care
parasesc teritoriul statistic al Romaniei cu destinatia alt stat membru UE
si bunuri care au fost plasate sub procedura vamala de prelucrare activa (in
interiorul tarii) sau prelucrare sub control vamal in Romania si care sunt
destinate altor state membre.

Introducerile (intrarile) in Romania includ: bunuri in libera circulatie
intr-un stat membru UE care intra pe teritoriul statistic al Romaniei si bunuri

Revista Roména de Statistica - Supliment nr. 3 /2022 5



care au fost plasate sub procedura vamala de prelucrare activa sau prelucrare
sub control vamal in alt stat membru UE si care intra pe teritoriul statistic al
Romaniei.

Pentru comertul EXTRA-UE se cuprind schimburile de bunuri
intre Romania si statele nemembre UE, avand ca obiect: importul direct
de bunuri pentru consum, bunurile importate scoase din antrepozitele
vamale sau zonele libere pentru a fi puse in consum, exportul de bunuri de
origine nationala, precum si exportul de bunuri importate, declarate pentru
consumul intern.

Se cuprind de asemenea: importurile temporare de bunuri strdine
pentru prelucrare activd (in interiorul tarii); exporturile de produse
compensatoare rezultate dupd prelucrarea activa si exporturile temporare
de bunuri pentru prelucrare pasiva (prelucrare in alte tari). Pentru importuri
se iau in calcul importurile de produse compensatoare rezultate dupa
prelucrarea 1n afara tarii si bunurile importate sau exportate in sistemul de
leasing financiar (la valoarea integrald a bunurilor) si quasi-exporturile,
pentru care sunt intocmite, la frontiera nationala, declaratii vamale de export
aferente tranzactiilor internationale ale operatorilor economici nerezidenti.

Nu sunt cuprinse in comertul international: bunurile in tranzit,
bunurile temporar admise/scoase in/din tard (cu exceptia celor pentru
prelucrare), bunurile achizitionate de organizatii internationale pentru
utilizari proprii in Romania, bunurile pentru si dupa reparatii si piesele de
schimb aferente.

Date, rezultate si discutii

Exporturile FOB in luna ianuarie 2022 au insumat 6.755,9 milioane
euro, iar importurile CIF au insumat 8.881,9 milioane euro. Deficitul balantei
comerciale (FOB/CIF) in luna ianuarie 2022 a fost de 2.126,0 milioane euro,
mai mare cu 944,9 milioane euro decat cel inregistrat in luna ianuarie 2021.
Fata de luna ianuarie 2021, exporturile din luna ianuarie 2022 au crescut cu
24,9%, iar importurile au crescut cu 34,8%.

Datele referitoare la exporturile, importurile si soldul balantei
comerciale in perioada ianuarie 2017 — ianuarie 2022 sunt prezentate in
graficul urmator.
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Exporturile, importurile si soldul balantei comerciale in perioada
ianuarie 2017 — ianuarie 2022
Grafic 1
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Sursa: Comunicat INS numarul 64 / 14 martie 2022

in tabelul numarul 1 sunt structurate datele referitoare la comertul
international pe grupe de produse conform CSCI Rev.4, in luna ianuarie 2022.

Comertul international pe grupe de produse conform CSCI Rev.4, in
luna ianuarie 2022

Tabel 1
Exporturi FOB Importuri CIF
Tanuarie 2022 Tanuarie 2022
Pondere | in % fata Pondere | in %
Milioane | in total de Milioane | in total | fati de
euro export | ianuarie euro import | ianuarie
(%) 2021 (%) 2021
TOTAL 6755,9 100,0 +24,9 8881,9 100,0 +34,8
din care, in relatie cu UE 27 4920,9 72,8 +20,2 6183,0 69,6 +26,0
Alimente si animale vii 563,8 8,3 +54,5 676,8 7,6 +18,6
din care, in relatie cu UE 27 223,0 3,3 +29.9 576,8 6,5 +17.8
Bauturi si tutun 109,7 1,6 +43,9 57,2 0,6 +15,8
din care, in relatie cu UE 27 90,6 1,3 +32,0 42,8 0,5 +20,9
Materiale crude, necomestibile,
exclusiv combustibil 275,0 4.1 +54,7 266,9 30 +43,3
din care, in relatie cu UE 27 170,2 2,5 +126,0 1374 1,5 +30,0
Combustibili minerali
lubrifianti si materiale, derivate 3744 5.5 +131,2 922,5 10,4 +130.9
din care, in relatie cu UE 27 159,3 2,4 +124.9 417,7 4,7 +307,0
Uleiuri, grasimi si ceruri de
origine,animalﬁ si vegetala 40,1 0.6 +3234 222 02 +84,9
din care, in relatie cu UE 27 38,5 0,6 +390,5 17,9 0,2 +61,8
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Produse chimice si produse
derivate nespecificate in alta 3374 5,0 +24,1 1463,8 16,5 +55,7
sectiune
din care, in relatie cu UE 27 246,1 3,6 +32,7 1048,2 11,8 +34,4
Marfuri manufacturate
clasificate in principal dupa 1333,2 19,7 +43,7 1728,2 19,5 +39,1
materia prima
din care, in relatie cu UE 27 981,5 14,5 +37,1 1116,9 12,6 +24,7
i\’[agini si echipamente pentru 2869,0 425 +6,5| 287872 324 +153
ransport
din care, in relatie cu UE 27 2306,9 34,1 +5,5 2184,8 24,6 +12,2
Articole manufacturate diverse 841,7 12,5 +17,2 864,3 9,7 +25,1
din care, in relatie cu UE 27 7004 104 +15,3 639,1 7.2 +18.4
Bunuri necuprinse in alta
sectiune din CSCI 11,5 0,2 +71,8 1,8 *) +16,1
din care, in relatie cu UE 27 43 0,1 +88,2 1,5 *) +28.,4

Sursa: Comunicat INS numarul 64 / 14 martie 2022

Constatam cd 1n luna ianuarie 2022, ponderi importante in structura
exporturilor i importurilor sunt detinute de grupele de produse: masini si
echipamente de transport (42,5% la export si 32,4% la import) si alte produse
manufacturate (32,2% la export si 29,2% la import).

In graficul numarul 2 sunt prezentate exporturile, importurile si
soldurile balantelor comerciale Intra-UE27 si Extra-UE27 in perioada ianuarie
2020 — ianuarie 2022.

Exporturile, importurile si soldurile balantelor comerciale Intra-UE27 si
Extra-UE27 in perioada ianuarie 2020 — ianuarie 2022
Grafic 2
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Sursa: Comunicat INS numarul 64 / 14 martie 2022
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Interpretand datele prezentate constatam ca valoarea schimburilor
intra-UE27 de bunuri in luna ianuarie 2022 a fost de 4.920,9 milioane euro la
expedieri si de 6.183,0 milioane euro la introduceri, reprezentand 72,8% din
total exporturi i 69,6% din total importuri. Valoarea schimburilor extra-UE27
de bunuri 1n luna ianuarie 2022 a fost de 1.835,0 milioane euro la exporturi si
de 2.698,9 milioane euro la importuri, reprezentand 27,2% din total exporturi
si 30,4% din total importuri.

Pentru a analiza efectul negativ pe care il are deficitul balantei
comerciale asupra cresterii economice, vom recurge in continuare un studiu
utilizand 1n acest sens ecuatia de regresie liniare simple.

Datele referitoare la evolutia celor doi indicatori macroeconomici
studiati, Produsul Intern Brut si Exportul Net, sunt prezentate in tabelul
numarul 2.

Evolutia Produsului Intern Brut si a Exportului Net
in perioada 1996-2020

Tabel 2
Anul PIB Export Net Pondell;leefxport
mil. RON mil. RON %
1996 11388 -896 -7,87
1997 25500 -1737 -6,81
1998 37008 -2889 -7,81
1999 55126 -2563 -4,65
2000 80873 -4321 -5,34
2001 117391 -9058 -1,72
2002 152272 -8655 -5,68
2003 191918 -14881 -1,75
2004 244688 -22361 -9,14
2005 286862 -29519 -10,29
2006 342762 -41615 -12,1
2007 425691 -59952 -14,1
2008 539834 -69445 -12,9
2009 530894 -34113 -6,4
2010 528514 -35044 -6,6
2011 558889 -32918 -5,9
2012 591799 -31289 -5,3
2013 634967 -5729 -0,9
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2014 669703 -2821 -0,4
2015 711929 -5859 -0,8
2016 763652 -7971 -1,0
2017 857895 -21185 -2,5
2018 951728 -32485 -3,4
2019 1058190 -43759 -4,1
2020 1053881 -44306 -4,2

Sursa: http.//statistici.insse.ro:807 7/tempo-online. Date prelucrate de autori.

Pentru o interpretare mai usoara a seriilor de date a fost facut graficul
numarul 3.

Evolutia Produsului Intern Brut si a Exportului Net
in perioada 1996-2020

Grafic 3
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Interpretand datele din tabelul numarul 2 gi prezentate grafic constatam
ci evolutia exportului net a fost una negativa. In termeni statistici exportul
si-a adus contributia la formarea si cresterea Produsului Intern Brut, numai
ca luand in consideratie volumul mai mare al importurilor, in final obtinem
un export net (balanta comerciald) negativ. Astfel, exportul net a avut in anul
1996 o pondere in PIB de —7,87%, in perioada 2005-2007 a fost in jur de
-14%, iar in anul 2020 de -4,2%.

10 Romanian Statistical Review - Supplement nr. 3/ 2022



Se constatd ca nici indicatorul de acoperire a importurilor prin
exporturi nu este supraunitar. Pentru economia nationald este necesara o
analiza mai atenta a schimburilor comerciale internationale pentru a se putea
gasii solutii de reducere a exportului net in cifra absoluta.

Corelatia dintre Produsul Intern Brut si Exportul Net realizat de
Romania in perioada 2006-2020 conform datelor structurate in tabelul numarul
2 este prezentatd 1n graficul urmator.

Corelatia dintre Produsul Intern Brut si Export Net
Grafic 4
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Din graficul de mai sus reiese faptul ca norul de puncte aferent
valorilor pe care le-au inregistrat cei doi indicatori macroeconomici studiati
in evolutia lor descrie o dreaptd, fapt care ne permite continuarea studiului,
facand 1n acest sens o analiza statistico-econometricd, utilizand un model de
regresie liniard simpla, care are urmatoarea forma:

PIB=a+bh-EN +¢ (1)

unde: PIB (Produsul Intern Brut) este variabila dependenta;
EN (Export Net) este variabila independenta;

a si b sunt parametrii de regresie;

£ reprezinta variabila reziduala.
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Pentru testarea semnificatiei modelului s-a utilizat programul de
analiza statistico-econometricd EViews, iar rezultatele sunt prezentate in
tabelul numarul 3.

Rezultatele analizei

Tabel 3
Dependent Variable: PIB
Method: Least Squares
Sample: 1996 2020
Included observations: 25
Variable Coefficient Std. Error t-Statistic Prob.
C 282989.6 93554.07 3.024877 0.0060
EN -7.691613 3.160118 -2.433964 0.0231
R-squared 0.204818  Mean dependent var 456934.2
Adjusted R-squared 0.170244  S.D. dependent var 331394.9
S.E. of regression 301870.7  Akaike info criterion 28.15000
Sum squared resid 2.10E+12  Schwarz criterion 28.24751
Log likelihood -349.8750  F-statistic 5.924178
Durbin-Watson stat 0.069244  Prob(F-statistic) 0.023112

Conform rezultatelor concluzionam ca modelul este unul bun si poate
fi utilizat in estimarea evolutiei PIB-ului, fapt confirmat de valorile testelor
F-statistic si t-Statistic superioare celor tabelate. Conform datelor din tabelul
numarul 3, putem estima valorile teoretice ale variabilei dependente, conform
relatiei:

PIB = 282989.6 — 7.691613 - EN + ¢ Q)

Valoarea R-squared confirma faptul ca exista si alti factori care au
influenta asupra evolutiei Produsului Intern Brut din Romania, care nu au fost
luati in calcul.

Concluzii

Din studiul articolului Deficitul balantei comerciale afecteaza in
continuare cresterea economicd, se desprind o serie de concluzii teoretice,
dar mai ales practice. Se constata ca deficitul balantei comerciale creste de la
o perioada de timp la alta. Acest trend se constatd a fi caracteristic perioadei
actuale, Tn care economia nationald (mondiald) se confrunta cu efectele crizei
pandemice, conjugata cu criza economico-financiara.

Recent evolutia economica este influentatd in sens negativ de efectele
razboiului Ucraineano-Rus. Prin restrictiile impuse de Rusia la exportul de
gaze naturale si petrol, precum si al restrictiilor promovate de SUA si de statele
Uniunii Europene s-au perturbat proportiile si corelatiile macroeconomice,
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care au condus la destabilizare. Astfel, au crescut preturile la aceste produse
restrictionate cu efect asupra Intregii game de bunuri si servicii.

In context au sporit si mai mult importurile care vor afecta rezultatele
macroeconomice prin nivelul Produsului Intern Brut.

De asemenea, exporturile sunt mai greu de promovat in contextul
prevederilor directivei Uniunii Europene referitoare la libera circulatie a
bunurilor. in aceste conditii, pe piata Uniunii Europene, oferta este interpretata
strict din punct de vedere al pretului si calitatii.

Se constatd ca este necesara o analizd mai atentd care sa vizeze
incurajarea producatorilorinterni, care sa poata sporii exporturile. De asemenea,
agricultura si industria agro-alimentara trebuie sprijinite prin subventii interne
si alocari de la Uniunea Europeana prin programul de redresare si rezilienta.

Concluzia finald este aceea ca 1n conditiile actuale si cele previzibile
schimburile comerciale internationale vor afecta si mai mult rezultatele
concrete interne. Precizam aceasta pe baza preturilor curente, dar daca vom
lua in considerarea si nivelul ratei anuale a inflatiei care este de peste 8% la
sfarsitul lunii martie, reducerea PIB-ului (a cresterii economice) in termeni
reali este si mai mare.
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Abstract

Gross Domestic Product is influenced in its evolution by a number of
factors. This category also includes the activity of international trade, which has
a special effect on the formation and modification of the Gross Domestic Product.

The two sides of international trade, exports and imports, have
opposite influences on the formation and growth of Gross Domestic Product.
Thus, imports mean consumption of the value of domestic productive activity,
which, through foreign exchange, ensures their payment. In turn, exports
mean additional revenue.

The main objective of this article is to analyse the effect of imports
and exports on the balance of trade in the formation and change of Gross
Domestic Product.

1t is found that in the time segment under analysis the trade deficit
increased, causing the reduction in the value of the Gross Domestic Product,
in the current prices of each year. In order to achieve the proposed objective,
we used from a methodological point of view, the statistical indicators specific
to international trade, we analysed by chronological study the evolution from
one period of time to another, we interpreted the data contained in tables
and graphs and finally we performed a analysis based on the simple linear
regression that was established between the Gross Domestic Product c
resultant variable and the net export (trade balance), factorial variable.

Keywords: international trade, capital, labour, resources, economy,
developments.

JEL classification: C/0, H10

Introduction
In this article, based on the data obtained from the National Institute
of Statistics (tempo online) as well as from the latest communiqués, we set
out to analyse the effect of international trade activity on the formation and
modification of the Gross Domestic Product.
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Thus, we analysed the total level of trade between January 2017
and January 2022, then moved on to the analysis and interpretation of the
evolution of imports and exports. It was found that in each period considered
imports grew faster than exports, which permanently led to a deficit in the
trade balance.

The same is true of the growth rates of imports and exports in favour
of imports of goods. The favourable balance of imports would not be so
negative if the share of imports were represented by technologies, machinery
or materials and materials that are strictly necessary for the continuation and
development of industrial production.

In reality, in the category of imports we find a series of agri-food
products that replace the domestic ones, inducing a negative perspective on
the development of this sector in the Romanian economy.

To exemplify and facilitate the interpretation of the mentioned aspects,
we presented databases, tables and graphs.

Finally, we performed a statistical-econometric analysis using the
regression model.

Literature review

A significant number of researchers have turned their attention
to international trade. Thus, Aisen and Veiga (2013) analysed the way and
the extent to which political instability influences economic growth. Amiti,
Itskhoki and Konings (2014) addressed issues related to the participants in
the foreign trade activity. Anghel M.G., lacob S.V., Haseganu D.A. (2020)
and Anghelache C., Anghel M.G. (2017) studied and disseminated a series
of studies on the evolution of international trade in goods, the analysis of
international trade or international trade as a factor of economic growth, the
analyses being accompanied by the use of statistical-econometric models,
based on which estimates were made and forecasts. Bardsen, Nymagen,
and Jansen (2005) presented aspects of macroeconomic modelling. Bernard
A.B., Jensen J.B., Redding S.J., Schott P.K. (2012) dealt with the analysis
of the role of large international corporations in international trade in goods.
Elgstrom O. (2007) pays attention to the activity of international trade in
terms of content and negotiation technique, and Fajgelbaum P., Grossman G.,
Helpman E. (2011) a study on revenue, production quality and international
trade, in which elements related to foreign trade are currently being addressed.
Harrison, McLaren, and McMillan (2011) studied trade inequalities. Hill C.,
Smith M. (2011) published an extensive paper on international trade relations
and relations with the European Union, and Hummels D. (2007) published a
paper on the cost of transport in international trade in the age of globalization.
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Staiger R., Sykes A. (2011) published an analysis of international trade,
national treatment and domestic regulations in the countries involved in such
transactions.

Methodology

In order to facilitate the understanding of the content of the indicators
used, we have further presented some clarifications from the methodology
used by the National Institute of Statistics. Thus, the balance of the FOB / CIF
trade balance is calculated on the basis of the value of the FOB export and the
CIF import, as the difference between them. The negative balance of the trade
balance is called the deficit, and the positive balance is called the surplus.

The FOB (Free on Board) price represents the frontier price of the
exporting country, which includes the value of the goods, all transportation
costs to the point of embarkation, and all taxes that the goods must bear in
order to be loaded on board.

The CIF price (Cost, Insurance, Freight / Cost, Insurance, Shipping)
represents the border price of the importing country, which includes both
the components of the FOB price and the cost of insurance and international
transport.

Regarding the statistics on international trade in goods, they are
established by summing the data from the INTRASTAT and EXTRASTAT
statistical systems: the INTRASTAT system for INTRA-EU trade (trade
in goods between Romania and the other Member States of the European
Union) and the EXTRASTAT system for trade EXTRA-EU (exchanges of
goods between Romania and non-member states of the European Union).

Intra-EU trade includes shipments of goods from Romania to another
EU Member State and introductions (entries) of goods into Romania with
another EU Member State as the country of dispatch.

Shipments from Romania include goods in free circulation that leave
the statistical territory of Romania to another EU Member State and goods
that have been placed under the customs procedure of inward processing
(within the country) or processing under customs control in Romania and
which are destined for other states. member.

Introductions (entries) in Romania include: goods in free circulation
in an EU Member State entering the statistical territory of Romania and goods
that have been placed under the customs procedure of inward processing or
processing under customs control in another EU Member State and entering
on the statistical territory of Romania.

The EXTRA-EU trade includes the exchange of goods between
Romania and the non-EU member states, having as object: the direct import
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of goods for consumption, the imported goods taken out of the customs
warehouses or the free zones to be put for consumption, the export of goods
of national origin, as well as the export of imported goods, declared for
domestic consumption.

Also included are: temporary imports of foreign goods for inward
processing (within the country); exports of compensating products result
from inward processing and temporary exports of goods for outward
process (processing in other countries). Imports shall take into account
imports of compensating products resulting from processing abroad and
goods imported or exported under the financial leasing system (at full value
of the goods) and quasi-exports, for which customs declarations are made at
the national border. export related to the international transactions of non-
resident economic operators.

Not included in international trade: goods in transit, goods
temporarily admitted / removed in / out of the country (except for those for
processing), goods purchased by international organizations for own use in
Romania, goods for and after repairs and related parts.

Data, results and discussions
FOB exports in January 2022 amounted to 6,755.9 million euros, and
CIF imports amounted to 8,881.9 million euros. The trade deficit (FOB / CIF)
deficit in January 2022 was 2,126.0 million euros, 944.9 million euros higher
than in January 2021. Compared to January 2021, exports in January 2022
increased by 24.9%, and imports increased by 34.8%.
Data on exports, imports and trade balance between January 2017 and
January 2022 are presented in the following graph.
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Exports, imports and trade balance
between January 2017 and January 2022
Chart 1
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Source: INS release number 64/14 March 2022

Table number 1 structures the data on international trade by product
groups according to CSCI Rev.4, in January 2022.

International trade by product groups according to CSCI Rev.4,

January 2022
Table 1
FOB exports CIF imports
January 2022 January 2022
in®
Share in% Total coriln fred
Millions | in total |compared to| Millions| . P
import to
of euros | exports | January | of euros o
(%) 2021 share (%) | January
2021
TOTAL 6755,9 100,0 +24,9| 8881,9 100,0 +34,8
OE%WZI’;Ch’ in relation to the 4920,9 72,8 +202| 6183,0 69,6 +26,0
Food and live animals 563,8 8,3 +54,5 676,8 7,6 +18,6
ELW;;C}" in relation to the 2230 33 +209| 5768 6,5 +17,8
Drinks and tobacco 109,7 1,6 +43.9 57,2 0,6 +15,8
of which, in relation to the
EU 27 90,6 1,3 +32,0 42,8 0,5 +20,9
Raw, inedible materials
> > + +
excluding fuel 275,0 4,1 54,7 266,9 3,0 43,3
of which, in relation to the 17022 2.5 11260 137.4 15 30,0
EU 27
Mineral fuels, lubricants and
> +
derived materials 3744 5,5 +131,2 922,5 10,4 130.9
OELW;;C}“ in relation to the 159,3 24 +1249| 4177 47 +307,0
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Animal and vegetable oils,

EU 27

fats and waxes 40,1 0,6 +323,4 22,2 0,2 +84,9
;{szh;ch, in relation to the 38.5 0.6 +390.5 17,9 02 +61,8
Cherplcal§ and derlvatlv§s not 337.4 5.0 +24,1| 1463.8 16,5 +55,7
specified in another section

OE%W;;Ch’ in relation to the 246.1 36 1327 10482 11.8 +34.4
x:i’:l‘gag:/“:fv%z;’t‘isri‘:lass‘ﬁed 13332 19,7 +43,7) 17282 19,5 +39,1
;%th;ch, in relation to the 981.5 145 +37.1| 11169 12,6 24,7
z;i?;ﬁitm“hmery and 2869,0 05 +6,5| 28782 32,4 +15,3
Eijwzll;ch, in relation to the 2306.9 34,1 +5.5 21848 24.6 +12.2
z/giscclzlslaneous manufactured 841,7 12,5 +17,2 864,3 9,7 +25,1
;szh;Ch’ in relation to the 700,4 104 +153]  639,1 72 +18.4
Goods not included in another

section of the CSCI 11,5 0,2 +71,8 18 ) +16,1
of which, in relation to the 43 0.1 +88.2 1,5 *) +28.4

Source: INS release number 64/14 March 2022

We find that in January 2022, important shares in the structure of
exports and imports are held by product groups: transport machinery and
equipment (42.5% for export and 32.4% for import) and other manufactured

products (32.2% for export and 29.2% for import).

Chart number 2 shows the exports, imports and balances of Intra-
EU27 and Extra-EU27 trade balances between January 2020 and January

2022.
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Exports, imports and balances of intra-EU27 and Extra-EU27 trade
balances between January 2020 and January 2022
Chart 2
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Source: INS release number 64/14 March 2022

Interpreting the data presented, we find that the value of intra-EU trade
in goods in January 2022 was 4,920.9 million euros for shipments and 6,183.0
million euros for introductions, representing 72.8% of total exports and 69.6%
of total imports. The value of extra-EU27 trade in goods in January 2022
was 1,835.0 million euros for exports and 2,698.9 million euros for imports,
representing 27.2% of total exports and 30.4% of total imports.

In order to analyse the negative effect of the trade deficit on economic
growth, we will further use a study using the simple linear regression equation.

Data on the evolution of the two macroeconomic indicators studied,
Gross Domestic Product and Net Export, are presented in table number 2.
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Source: http://statistici.insse.ro:8077/tempo-online. Data processed by the authors.

Evolution of Gross Domestic Product and Net Export in the period

1996-2020
Year GDP Export Net | Net Export Weight
million RON mil. RON %

1996 11388 -896 -7,87
1997 25500 -1737 -6,81
1998 37008 -2889 -7,81
1999 55126 -2563 -4,65
2000 80873 -4321 -5,34
2001 117391 -9058 -1,72
2002 152272 -8655 -5,68
2003 191918 -14881 -1,75
2004 244688 -22361 -9,14
2005 286862 -29519 -10,29
2006 342762 -41615 -12,1
2007 425691 -59952 -14,1
2008 539834 -69445 -12,9
2009 530894 -34113 -6,4
2010 528514 -35044 -6,6
2011 558889 -32918 -5,9
2012 591799 -31289 -5,3
2013 634967 -5729 -0,9
2014 669703 -2821 -0,4
2015 711929 -5859 -0,8
2016 763652 -7971 -1,0
2017 857895 -21185 -2,5
2018 951728 -32485 -3,4
2019 1058190 -43759 -4,1
2020 1053881 -44306 -4,2

Graph 3 was made for easier interpretation of the data series.

Table 2
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Evolution of Gross Domestic Product and Net Export in the period
1996-2020
Chart 3
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Interpreting the data in table number 2 and presented graphically,
we find that the evolution of net exports was negative. In statistical terms,
the export contributed to the formation and growth of the Gross Domestic
Product, only taking into account the higher volume of imports, in the end we
obtain a negative net export (trade balance). Thus, in 1996 the net export had
a share in GDP of -7.87%, in the period 2005-2007 it was around -14%, and
in 2020 of -4.2%.

It is found that the indicator of coverage of imports by exports is not
super unitary either. A closer analysis of international trade is needed for the
domestic economy in order to find solutions to reduce net exports in absolute
terms.

The correlation between the Gross Domestic Product and the Net
Export made by Romania in the period 2006-2020 according to the data
structured in table number 2 is presented in the following graph.
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Correlation between Gross Domestic Product and Net Export
Chart 4
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The graph above shows that the point cloud related to the values
recorded by the two macroeconomic indicators studied in their evolution
describes a straight line, which allows us to continue the study, making a
statistical-econometric analysis, using a simple linear regression model, which
has the following form:

PIB=a+b-EN + ¢ (1)

where: GDP (Gross Domestic Product) is the dependent variable;
EN (Net Export) is the independent variable;

a and b are the regression parameters;

¢ is the residual variable.

The EViews statistical-econometric analysis program was used to test
the significance of the model, and the results are presented in table number 3.
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Results of the analysis

Table 3
Dependent Variable: GDP
Method: Least Squares
Sample: 1996 2020
Included observations: 25
Variable Coefficient Std. Error t-Statistic Prob.
C 282989.6 93554.07 3.024877 0.0060
EN -7.691613 3.160118 -2.433964 0.0231
R-squared 0.204818  Mean dependent var 456934.2
Adjusted R-squared 0.170244  S.D. dependent var 331394.9
S.E. of regression 301870.7  Akaike info criterion 28.15000
Sum squared resid 2.10E+12  Schwarz criterion 28.24751
Log likelihood -349.8750  F-statistic 5.924178
Durbin-Watson stat 0.069244  Prob(F-statistic) 0.023112

According to the results, we conclude that the model is a good one and
can be used in estimating the evolution of GDP, a fact confirmed by the values
of the F-statistic and t-Statistic tests superior to those tabulated. According
to the data in table number 3, we can estimate the theoretical values of the
dependent variable, according to the relation:

GDP = 282989.6 — 7.691613 - EN + ¢ @)

The value of R-squared confirms that there are other factors that
influence the evolution of the Gross Domestic Product in Romania, which
were not taken into account.

Conclusions

From the study of the article The trade deficit continues to affect
economic growth, a number of theoretical conclusions are drawn, but
especially practical. The trade deficit is found to increase over time. This
trend is found to be characteristic of the current period, in which the national
(world) economy is facing the effects of the pandemic crisis, combined with
the economic and financial crisis.

Recently, economic developments have been negatively influenced by
the effects of the Ukrainian-Russian war. The restrictions imposed by Russia
on the export of natural gas and oil, as well as the restrictions promoted by
the USA and the states of the European Union, have disturbed the proportions
and macroeconomic correlations, which have led to destabilization. Thus, the
prices of these restricted products have increased with effect on the whole
range of goods and services.

In this context, imports have further increased, which will affect the
macroeconomic results through the level of Gross Domestic Product.
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Exports are also more difficult to promote in the context of the
provisions of the European Union Directive on the free movement of goods.
In these circumstances, on the European Union market, the offer is interpreted
strictly in terms of price and quality.

It is noted that more careful analysis is needed to encourage domestic
producers to increase exports. Agriculture and the agri-food industry must
also be supported by domestic subsidies and allocations from the European
Union through the recovery and resilience program.

The final conclusion is that under current and foreseeable conditions,
international trade will further affect concrete domestic results. We specify
this on the basis of current prices, but if we take into account the level of the
annual inflation rate which is over 8% at the end of March, the reduction of
GDP (of economic growth) in real terms is even greater.
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Abstract

Logistica de distributie este un proces complex care are un impact
direct asupra calitatii si profitabilitatii unui produs. De aceea, este necesar
sa se acorde atentie tuturor etapelor din cadrul acestui proces: transportul,
stocarea, depozitarea, manipularea si fluxul informational. In ceea ce priveste
Determinarea suprafetei de depozitare a produselor lactate in rafturi, se va
calcula o serie de indicatori precum Numarul total de despartituri, Numdarul
de rafturi, Suprafata de depozitare pe care sunt amplasate rafturile, Suprafata
principald, Suprafata totald, Indicele de utilizare a suprafetei si Indicele de
utilizare a volumului depozitului.

Cuvinte cheie: logistica, distributie, Prodlacta, suprafata de
depozitare, analiza cantitativa

I. Recenzia literaturii stiintifice

Analiza cantitativd a documentelor stiintifice gisite in baza de

date Scopus — Analiza bibliometrica realizata in VOSviewer

In acest capitol s-a realizat o analizi cantitativi a documentelor
stiintifice publicate in domeniul logisticii si al managementului lanturilor de
aprovizionare. Au fost analizate aproximativ 2.000 de documente din cadrul
bazei de date Scopus. Astfel, in figura 1 se prezinta Analiza relatiilor de
colaborare dintre state.
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Analiza relatiilor de colaborare dintre state
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Sursa: conceptualizare proprie pe baza datelor de pe Scopus

Fig.1

Au fost analizate 62 de state. Pe primul loc 1n ceea ce priveste numarul

relatiilor de colaborare cu alte state se afld China cu 48 de legaturi si 482 de
documente publicate. Pozitia a doua este ocupata de Statele Unite ale Americii
cu 47 de legaturi si 264 de documente publicate. Nu in ultimul rand, locul trei
revine Indiei cu 20 de legaturi si 168 de documente publicate in domeniul
logisticii si managementului lanturilor de aprovizionare. In figura 2 se prezinta
Analiza cuvintelor cheie utilizate de catre autori.
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Analiza cuvintelor cheie utilizate de catre autori

Fig. 2

Sursa: conceptualizare proprie pe baza datelor de pe Scopus

Cel mai des utilizat cuvant in cadrul lucrarilor de cercetare din
domeniul logisticii sunt “supply chain management” — “managementul
lanturilor de aprovizionare” cu 712 aparitii, urmat de “supply chain” — “lanturi
de aprovizionare” cu 147 de aparitii.

II. Metodologia cercetarii
In prima parte a lucririi s-a realizat o analiza cantitativa asupra activitatii
publicistice din domeniul logisticii si managementul lanturilor de aprovizionare. in
continuare, s-au analizat etapele logisticii de distributie pentru firma Prodlacta si
s-au calculat o serie de indicatori ce redau eficienta utilizarii spatiului de depozitare.

II1. Rezultate si discutii
3.1 Logistica de distributie: transportul, stocarea, depozitarea,
manipularea, fluxul informational
Logistica de distributie este un proces complex care are un impact
direct asupra calitatii si profitabilitatii unui produs. De aceea, este necesar sa se
acorde atentie tuturor etapelor din cadrul acestui proces: transportul, stocarea,
depozitarea, manipularea si fluxul informational. In cadrul firmei Prodlacta,
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se utilizeaza transportul rutier. Astfel, Prodlacta are cate o fabrica in Brasov,
Homorod, Moeciu si Fagéras specializatd pe un anumit tip de produs si cate
un depozit pentru fiecare fabrica, plus unul in Bucuresti. Toate fabricile se afla
la aproximativ 60 km fatd de Brasov. Produsele pleaca din depozitul fiecarei
fabrici cétre depozitul central din Brasov si cel din Bucuresti, urmand sa fie
distribuite mai departe catre marii retaileri. Spre exemplu, pentru transportul
unui camion de produse de la depozitul central din Brasov la cel din Bucuresti,
Prodlacta inregistreaza cheltuieli pentru combustibil de aproximativ 944,88 lei
(186 km*5,08 lei/litru), la care se adauga salariul soferului. Pentru extinderea
distributiei la nivel national, societatea a incheiat un contract cu operatorul logistic
Whitland Logistic. Pentru optimizarea costurilor logistice, Prodlacta a continuat
distributia proprie in judetul Brasov, Valea Prahovei, Ploiesti, Sibiu, Turda,
Arges, Pitesti, lasi, Constanta, Bacau si Bucuresti. Cel mai important aspect in
activitatea de transport este mentinerea lantului de frig, in asa fel incat produsele
sa nu se strice. Acest lucru se realizeaza prin transportul produselor in tiruri
frigorifice. Stocarea reprezinta cantitatea de materii prime, materiale si produse
finite acumulata n depozit, intr-o anumita cantitate, pe o perioada determinata,
obtinutd in urma activitatii de aprovizionare. Este foarte important ca fiecare
intreprindere sa detina stocuri de materii prime si produse finite, in asa fel incat,
dacd se intampla un eveniment neprevazut si o parte din productie se altereaza,
sa existe un back-up. Astfel, la nivelul anului 2019, Prodlacta a inregistrat stocuri
in valoare de 7.849.946 lei. In ceea ce priveste depozitarea, este unul dintre cele
mai importante elemente din cadrul procesului de logisticd de distributie. Dupa
cum s-a mentionat anterior, Prodlacta are depozite in Brasov, Moeciu, Fagaras,
Homorod si Bucuresti. Acest lucru permite distributia produselor catre mai
multe puncte din tard. Tehnologia cu care sunt dotate depozitele este de ultima
generatie, pentru a asigura mentinerea in conditii optime a produselor lactate.
Depozitele trebuie prevazute cu gratare si rafturi n asa fel incat produsele sa
nu atingd pardoseala. De asemenea, trebuie sa fie asigurat microclimatul optim
pentru mentinerea produselor lactate, iar produsele trebuie sa fie asezate in mod
ordonat pe sortimente si In functie de termenul de valabilitate. De cel putin doua
ori pe an se realizeaza dezinfectarea depozitelor. In ceea ce priveste manipularea
produselor lactate, trebuie respectatd Norma Sanitar Veterinard din 2004,
privind conditiile suplimentare pentru transportul, depozitarea, comercializarea
si controlul sanitar veterinar al laptelui si produselor lactate. In cadrul acestei
norme se pune accent pe respectarea principiilor de igiend, prezenta unei dovezi
a faptului ca vehiculul cu care se transporta produsele a fost dezinfectat, dar
si respectarea temperaturilor stabilite de producdtor. Astfel, manipularea nu se
refera numai la produsele finite, ci si la etapele procesului de productie. Nu in
ultimul rand, pentru asigurarea unui proces logistic de distributie calitativ, este
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extrem de important fluxul informational. Este necesar sa se cunoasca tipul
produsului, cantitatea ce trebuie distribuita, conditiile de transport, rutele de
transport (eficientizarea procesului de transport), cantitatea stocata si cantitatea
depozitata. In acest mod, se poate sti daca exista cantitatea necesara de produs
pentru a onora toate contractele, se poate estima timpul de livrare, costul livrarii si
alte variabile ce au un impact direct asupra profitabilitatii intreprinderii. Logistica
de distributie reprezinta, de fapt, plasarea pe piatd a produsului, modalitatea
prin care acesta ia contact cu exteriorul fabricii, cu marii retaileri si implicit cu
consumatorii. De aceea, este important ca fluxul informational din cadrul firmei
si fie performant, fard a exista deficiente de comunicare. In urma studiului realizat
s-a constatat faptul cd Prodlacta asigura un flux informational bine pus la punct:
cunoaste stocurile de produse si cantitatea ce trebuie realizatd pentru a-si onora
contractele, are un numar suficient de depozite pentru a-si asigura distributia la
nivelul mai multor judete si a apelat la o firma de logistica pentru a-si extinde aria
acoperita. Prodlacta este o firma orientata catre atingerea obiectivelor iar fiecare
proces desfasurat are la baza o logica impecabila. Este evident faptul ca in cadrul
Prodlacta comunicarea manageriald este bine stapanitd si nu existd deficiente
din acest punct de vedere. Pe scurt, Prodlacta asigura logistica procesului de
distributie intr-un mod performant.

3.2 Determinarea suprafetei de depozitare a produselor lactate in
rafturi in Depozitul Prodlacta din Bucuresti
In tabelul de mai jos se prezinta datele necesare pentru a calcula principalii
indicatori prin care se determina depozitarea in rafturi a produselor lactate.

Elemente privind depozitarea in rafturi a produselor lactate

Tabelul 1
Nr.crt. Explicatii Simbol | um | Yalearea

’ termenului
Depozitarea in rafturi

1 Stocul maxim normat S, Tone 513

2 Greutatea volumetrica G, Tone/m> 3,5

3 Volumul unei despartituri vV, m3 1,8

4 Coeficientul de umplere a unei despartituri K, % 90

5 Numarul despartiturilor dintr-un raft N, Nr. 6

6 Lungimea unui raft L m 5

7 Latimea unui raft 1 m 2

8 Inaltimea rafturilor I m 8

9 Iniltimea depozitului I, m 12

10 Suprafata auxiliara S, m? 110

11 Suprafata sortare/calibrare S. m? 0

12 Suprafata constructii (lifturi, stalpi) S. m? 10
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In continuare, se va calcula Numirul total de despartituri, Numarul
de rafturi, Suprafata de depozitare pe care sunt amplasate rafturile, Suprafata
principala, Suprafata totald, Indicele de utilizare a suprafetei si Indicele de
utilizare a volumului depozitului.

a) Numarul total de despartituri (Ntd) = Smn/(Vd*Gv*Ku), unde
Smn este Stocul maxim normat, Vd este Volumul unei despartituri, Gv este
Greutatea volumetrica si Ku este Coeficientul de umplere a unei despartituri.
Astfel, Ntd = 513t/(1,8 m3* 3,51/ m3 *90%) = 90 despartituri

b) Numarul rafturilor (Nr) = Ntd/Ndr, unde Ntd este Numarul total
de despartituri si Ndr este Numarul despartiturilor rafturilor. Asadar, Nr = 90
despartituri/6 despartituri dintr-un raft = 15 rafturi

¢) Suprafata de depozitare pe care sunt amplasate rafturile=L1* 1 * nr
rafturi. Astfel, Srf = 5*2*15= 150 m2

d) Suprafata principala = Suprafata rafturilor = 150 m2

e) Suprafata totald = Sp+Sa+Ss+Sc, unde Sp este Suprafata principala,
Sa este Suprafata auxiliard, Ss este Suprafata sortare si Sc este Suprafata
constructii. St =150 m2+110 m2 + 0 m2+ 10 m2= 270 m2

f) Indicele de utilizare a suprafetei = (Sp/St)*100, unde Sp este
Suprafata principala si St este Suprafata totala. Ius = (150 m2/270 m2 )*100 =
55,5%

g) Indicele de utilizare a volumului depozitului = (Vp/Vt)*100, unde
Vp este Volumul principal si Vt este Volumul total. Vp = Sp* Ir, unde Sp
este Suprafata principali si Ir este Indltimea rafturilor => Vp = 150 m2 *8
m = 1.200 m3. Vt = St * Id, unde St este Suprafata totala si Id este Inltimea
depozitului => Vt =270 m2*12 m = 3.240 m3 => [uvd =( 1.200 m3/ 3.240
m3)* 100 = 37,03%.

Potrivit calculelor de mai sus, Indicele de utilizare a suprafetei este de
55,5% si Indicele de utilizare a volumului depozitului este de 37,03%. Acest
lucru semnifica faptul ca depozitul Prodlacta din Bucuresti nu este utilizat in
cel mai eficient mod posibil. In acest sens, ar putea fi utilizata si o parte din
suprafata auxiliard pentru depozitare si s-ar putea implementa un management
mai riguros In ceea ce priveste depozitarea si stocarea produselor. Pentru ca
acest lucru sa fie posibil, trebuie realizate actiuni pe mai multe planuri. Spre
exemplu, trebuie crescut gradul de vizibilitate end-to-end in lantul logistic,
adicd stocul sa fie cunoscut 1n toate locatiile si etapele de tranzit. De asemenea,
este important sa existe vizibilitate asupra comenzilor deoarece se pot aloca
mai eficient resursele de muncd. Mai exact, acestea pot fi repartizate part-time
sau full-time 1n functie de nivelul de Incarcare zilnic/saptdmanal. Acest lucru
va conduce la eficientizarea fluxlui de productie si la cresterea productivitatii
muncii. Mai mult decét atat, cel mai important lucru pentru a creste Indicele
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de utilizare a suprafetei si Indicele de utilizare a volumului depozitului este
alocarea eficienta a spatiilor de depozitare. Astfel, produsele trebuie amplasate
in aga fel Incat sa se reduca timpul de deplasare in procesele de picking .

Concluzii
In urma studiului de caz realizat, s-a observat faptul ci valoarea
Indicelui de utilizare a suprafetei si a Indicelui de utilizare a volumului
depozitului indica o utilizare ineficienta a spatiului de depozitare in depozitul
Prodlacta din Bucuresti. Astfel, se propun urmatoarele Imbunatatiri pentru
sistemul logistic al SC Prodlacta SA.
» Managementul corect al proceselor de inbound ( dock management,
receptie, putaway )
« Utilizarea tehnologiei pentru a putea vedea In timp real ce se intampla
cu fiecare zona a depozitului si cu stocurile de produse
* Eliminarea diferentelor dintre stocul scriptic si stocul faptic prin
utilizarea unui sistem informatic ce alerteaza responsabilii cu
activitatea de logistica
* Reproiectarea spatiului de depozit in functie de istoricul tranzactiilor
— In functie de evolutia mix-ului de produse si a cererii individuale
se reconfigureaza spatiul depozitului pentru a asigura o manipulare
cat mai eficienta a produselor si pentru a reduce cheltuielile aferente
acestui proces.
* Elaborarea unui set de KPI usor de inteles si care sd atribuie activitatii
logistice o orientare spre atingerea obiectivelor
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Determination of the storage area of dairy products in shelves
in the Prodlacta Warehouse in Bucharest
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Distribution logistics is a complex process that has a direct impact
on the quality and profitability of a product. Therefore, it is necessary to pay
attention to all stages of this process: transport, storage, warechousing and
information flow. Regarding the determination of the storage area of dairy
products in the shelves, a series of indicators will be calculated such as the
Total number of partitions, The number of shelves, The storage area on which
the shelves are located, The main area, The total area, The utilization index of
area and Deposit Volume Usage Index.

Keywords: logistics, distribution, Prodlacta, storage area, quantitative
analysis

I. Review of scientific literature

Quantitative analysis of scientific documents found in the Scopus

database - Bibliometric analysis performed in VOSviewer

In this chapter, a quantitative analysis of scientific documents
published in the field of logistics and supply chain management was performed.
Approximately 2,000 documents from the Scopus database were analyzed.
Thus, in figure 1 is presented the Analysis of the collaboration relations
between states.
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Analysis of the collaboration relations between states
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Source: own conceptualization based on data from Scopus

62 states were analyzed. In the first place in terms of the number of
cooperation relations with other states is China with 48 links and 482 published
documents. The second position is occupied by the United States with 47 links
and 264 published documents. Last but not least, the third place belongs to
India with 20 links and 168 documents published in the field of logistics and
supply chain management. Figure 2 shows the Analysis of the keywords used
by the authors.
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Analyze keywords used by authors

Source: own conceptualization based on data from Scopus

The most commonly used word in logistics research is “supply chain
management” with 712 occurrences, followed by “supply chain” with 147
occurrences.

II. Research methodology
In the first part of the paper, a quantitative analysis was performed on
the advertising activity in the field of logistics and supply chain management.
Next, the stages of distribution logistics for Prodlacta were analyzed and a
series of indicators were calculated that show the efficiency of the use of
storage space.

II1. Results and discussions
3.1 Distribution logistics: transport, storage, warehousing,
handling, information flow
Distribution logistics is a complex process that has a direct impact on the
quality and profitability of a product. Therefore, it is necessary to pay attention
to all stages of this process: transport, storage, warehousing, handling and
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information flow. Within the Prodlacta company, road transport is used. Thus,
Prodlacta has a factory in Brasov, Homorod, Moeciu and Fagaras specialized
in a certain type of product and a warehouse for each factory, plus one in
Bucharest. All factories are about 60 km from Brasov. The products leave from
the warehouse of each factory to the central warehouse in Brasov and the one in
Bucharest, and will be distributed further to the big retailers. For example, for
the transport of a product truck from the central warehouse in Brasov to the one
in Bucharest, Prodlacta records fuel costs of approximately 944.88 lei (186 km
*5.08 lei / liter), to which is added the driver’s salary. To expand distribution
nationwide, the company has entered into a contract with logistics operator
Whitland Logistic. In order to optimize the logistics costs, Prodlacta continued
its own distribution in Brasov County, Prahova Valley, Ploiesti, Sibiu, Turda,
Arges, Pitesti, lasi, Constanta, Bacau and Bucharest. The most important aspect
in the transport activity is to maintain the cold chain, so that the products do not
spoil. This is done by transporting the products in refrigerated trucks. Storage
is the quantity of raw materials, materials and finished products accumulated
in the warehouse, in a certain quantity, for a determined period, obtained as a
result of the supply activity. It is very important that every company has stocks
of raw materials and finished products, so that if an unforeseen event happens
and part of the production is altered, there is a back-up. Thus, at the level of
2019, Prodlacta registered stocks worth 7,849,946 lei. In terms of warehousing,
it is one of the most important elements in the distribution logistics process. As
previously mentioned, Prodlacta has warehouses in Brasov, Moeciu, Fagaras,
Homorod and Bucharest. This allows the distribution of products to several
points in the country. The technology with which the warehouses are equipped
is of the latest generation, in order to ensure the maintenance of dairy products
in optimal conditions. Warehouses must be provided with grills and shelves
so that the products do not touch the floor. The optimal microclimate for the
maintenance of dairy products must also be ensured, and the products must be
placed in an orderly manner on the assortments and according to the shelf life.
Disinfection of the deposits is performed at least twice a year. With regard to
the handling of dairy products, the 2004 Veterinary Sanitary Regulation on the
additional conditions for the transport, storage, marketing and veterinary sanitary
control of milk and milk products must be complied with. This rule emphasizes
compliance with the principles of hygiene, the presence of evidence that the
vehicle with which the products are transported has been disinfected, as well as
compliance with the temperatures set by the manufacturer. Thus, handling does
not only refer to the finished products, but also to the stages of the production
process. Last but not least, in order to ensure a qualitative distribution logistics
process, the flow of information is extremely important. It is necessary to know
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the type of product, the quantity to be distributed, the transport conditions, the
transport routes (streamlining the transport process), the quantity stored and the
quantity stored. In this way, one can know if there is the necessary quantity of
product to honor all contracts, one can estimate the delivery time, delivery cost
and other variables that have a direct impact on the profitability of the company.
Distribution logistics is, in fact, the placing on the market of the product, the way
in which it comes into contact with the outside of the factory, with large retailers
and implicitly with consumers. Therefore, it is important that the information
flow within the company is efficient, without any communication deficiencies.
Following the study, it was found that Prodlacta ensures a well-developed flow
of information: it knows the stocks of products and the quantity that must be
made to honor its contracts, it has a sufficient number of warehouses to ensure
its distribution at the level of several counties and turned to a logistics firm to
expand its covered area. Prodlacta is a company oriented towards achieving its
objectives and each process carried out is based on an impeccable logic. It is
obvious that within Prodlacta the managerial communication is well mastered
and there are no deficiencies from this point of view. In short, Prodlacta ensures
the logistics of the distribution process in an efficient way.

3.2 Determination of the storage area of dairy products in shelves
in the Prodlacta Warehouse in Bucharest
The table below shows the data needed to calculate the main indicators
that determine the storage of dairy products on the shelves.

Items regarding storing dairy products on the shelves

Table 1
Crt.nr. | Explanations | Symbol | MU | Value
Shelving
1 Maximum standard stock S, Tons 513
2 Volumetric weight G, Tons/m> 3,5
3 The volume of a partition Vy m’ 1,8
4 The filling coefficient of a partition K, % 90
5 Number of partitions on a shelf Ny, Nr. 6
6 The length of a shelf L m 5
7 The width of a shelf 1 m 2
8 Shelf height i m 8
9 Warehouse height I, m 12
10 Auxiliary surface S, m? 110
11 Sorting / calibration surface S. m?2 0
12 Construction area (elevators, poles) S. m? 10
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Next, the Total Number of Partitions, Number of Shelves, Storage
Area on the Shelves, Main Area, Total Area, Area Usage Index, and Storage
Volume Usage Index will be calculated.

a) Total number of partitions (Ntd) = Smn / (Vd * Gv * Ku), where
Smn is the maximum normalized Stock, Vd is the Volume of a partition, Gv is
the Volumetric Weight and Ku is the Partition Filling Coefficient. Thus, Ntd =
513t/ (1.8 m3 * 3.51/ m3 * 90%) = 90 partitions

b) Number of shelves (No) = Ntd / Ndr, where Ntd is the total number
of partitions and Ndr is the number of shelf partitions. Therefore, No. = 90
compartments / 6 compartments in a shelf = 15 shelves

¢) The storage area on which the shelves are located = L * 1 * nr
shelves. Thus, Srf =5 *2 * 15 =150 m2

d) Main surface = Shelf surface = 150 m2

e) Total area = Sp + Sa + Ss + Sc, where Sp is the main area, Sa is the
auxiliary area, Ss is the sorting area and Sc is the construction area. St = 150
m2+ 110 m2+0m2+ 10 m2 =270 m2

f) Area utilization index = (Sp / St) * 100, where Sp is the Main Area
and St is the Total Area. Tus = (150 m2 /270 m2) * 100 = 55.5%

g) Deposit volume utilization index = (Vp / Vt) * 100, where Vp is the
Main Volume and V't is the Total Volume. Vp = Sp * Ir, where Sp is the main
area and Ir is the shelf height => Vp =150 m2 * 8 m = 1,200 m3. Vt = St * Id,
where St is the total area and Id is the Depot height => Vt =270 m2 * 12 m =
3,240 m3 => [uvd = (1,200 m3 / 3,240 m3) * 100 = 37.03%.

According to the above calculations, the Area Usage Index is 55.5%
and the Deposit Volume Usage Index is 37.03%. This means that the Prodlacta
warehouse in Bucharest is not used in the most efficient way possible. In this
regard, part of the ancillary storage area could also be used and more rigorous
product storage and storage management could be implemented. For this to be
possible, action needs to be taken on several levels. For example, the end-to-
end visibility in the supply chain needs to be increased, ie the stock should be
known in all locations and stages of transit. It is also important to have visibility
on orders as labor resources can be allocated more efficiently. Specifically,
they can be allocated part-time or full-time depending on the daily / weekly
upload level. This will lead to more efficient production flow and increased
labor productivity. Moreover, the most important thing to increase the Area
Usage Index and the Storage Volume Usage Index is the efficient allocation of
storage space. Thus, the products must be placed in such a way as to reduce
the travel time in the picking processes.
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Conclusions
Following the case study, it was observed that the value of the Surface

Use Index and the Storage Volume Use Index indicates an inefficient use of
storage space in the Prodlacta warehouse in Bucharest. Thus, the following
improvements are proposed for the logistics system of SC Prodlacta SA.

* Proper management of inbound processes (dock management,
reception, putaway)

* Use technology to see what happens to each warehouse area and
product stocks in real time

* Eliminating the differences between the written stock and the actual
stock by using a computer system that alerts those responsible for
the logistics activity

* Redesign of warehouse space based on transaction history -
depending on the evolution of the product mix and individual
demand, the warehouse space is reconfigured to ensure the most
efficient handling of products and to reduce the costs of this process.

* Development of a set of KPIs that are easy to understand and that
give the logistics activity an orientation towards achieving the
objectives
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Abstract

Locurile vacante sunt cele care se creeaza prin unele decizii ale
factorilor manageriali la nivelul societatilor comerciale, dar si datorita
unor masuri care au fost impuse prin trecerea prin crizd, cea sanitard si cea
economico-financiard.

Rata locurilor de muncd vacante a fost in crestere in contextul in care
multe societati comerciale si-au inchis activitatea, altele au trecut in somaj
tehnic si de aici in somaj §i de aici, cand s-a reluat activitatea prin reducerea
unor restrictii, s-au creat locuri de munca.

Paradoxal este faptul ca aceste locuri vacante, care trebuiau ocupate
prin targurile ce se organizeaza in mod periodic, nu au fost ocupate datorita
necorelarii ofertei de fortd de muncd cu necesarul locurilor de munca
disponibilizate si care pot fi ocupate.

In aceastd situatie a crescut numdrul persoanelor din alte tari din
Asia (Thailanda, Sri Lanka etc.) care vin si lucreaza mai ales in domeniul
serviciilor si al constructiilor.

Obiectivul acestui articol a fost din capul locului sa stabileasca
caracterul duplicitar pe care il reprezinta cresterea numarului locurilor de
muncd comparativ cu ocuparea acestora de cdtre cei care nu au locuri de
muncd in economia nationala si, paradoxal, cu nevoia de a aduce salariati
pentu unele domenii (constructii, servicii) din exterior, aceasta reflectand o
lipsa de forta de munca.

In parcurgerea si utilizarea datelor furnizate de Institutul National de
Statistica am utilizat indicatorii de care am dispus, am trecut la prezentarea
grafica a acestora pentru a se reliefa in mod substantial modul in care au
evoluat aceste locuri de munca si, mai ales, modul in care nu au fost ocupate
aceste locuri de munca.

Cuvinte cheie: locuri de munca, grad de ocupare, somaj, metode,
modele, indicatori.

Clasificare JEL: C10, E20.
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Introducere

In acest articol care se refera in mod limitativ la analiza situatiei din
trimestrul IV 2021 am pornit de la faptul ca in acest trimestru numarul locurilor
de munca vacante a scdzut cu 1,6 mii persoane fata de trimestrul anterior.

Rata locurilor de munca a fost de 0,92% , 1n scadere cu 0,03 puncte
procentuale fata de trimestrul anterior.

Comparativ cu acelasi trimestru al anului 2020, rata locurilor de
munca vacante a crescut cu 0,19 puncte procentuale iar numarul locurilor de
munca vacante a crescut cu 10.000 de persoane in cifre absolute.

Am utilizat un studiu comparativ al trimestrului IV 2021 cu trimestrul
similar din anul 2020, cu trimestrul anterior, asa Incat sa punem in evidenta cat
mai substantial modul in care au evolut locurile de munca vacante, cum s-au
ocupat si, mai ales, cum se impune sa fie analizate intr-o perioada viitoare.

Inacest articol am utilizat din plin reprezentirile grafice care reliefeaza
sugestiv modul 1n care numarul locurilor de munca vacante au crescut iar in
cadrul analizei efectuate am tinut seama de faptul ca aceste locuri de munca
vacante nu sunt ocupate deoarece nu exista nici o corelatie intre oferta de forta de
munca in randul populatiei active si cerintele angajatorilor din punct de vedere al
structurilor pregatirii, vechimii de ocupatii, tipul specializarii si multe altele.

Locurile de munca vacante fiind in crestere apar a fi in contradictie cu
faptul ca este nevoie de fortd e munca, este adevarat, mai putin calificata mai
ales in domeniul serviciilor si constructiilor.

Putem aprecia ca Romania a devenit pentru unele state, mai ales
din Asia, un fel de vis, asa cum statele din Uniunea Europeand, din vestul
continentului, reprezintd un vis pentru cetdtenii romani care nu au loc de
muncd in Romania si migreaza din motive economice pentru a ocupa un loc
de munca in aceste tari.

Am analizat, rand pe rand, numarul locurilor de munca vacante pe
grupe de ocupatii, pe grupe de varsta, pe zone regionale din Romania si,
mai ales, asupra ocupatiilor in randul specialistilor din domenii de activitate
industria prelucratoare unde, spre regretul Romaniei nu intalnim persoane
interesate de a ocupa aceste locuri de munca.

Literature review
Anghelache, Anghel si Marinescu( 2018) analizeazd care este
evolutia ocuparii fortei de munca si modul cum evolueaza costul fortei de
munca. Agrawala si Matsab (2013) prezinta dovezile ca firmele aleg politici
conservatoare pentru atenuare transferului angajatilor In somaj. Silva si
Toledo (2009) au definit un model care analizeazd comportamentul ciclic
al somajului, legatura dintre cheltuielile de formare si ciclicitatea locurilor

42 Romanian Statistical Review - Supplement nr. 3/ 2022



de munca. lacob si Radu( 2021) au analizat consecintele crizei pandemice
si financiar-economice si capacitatea economiei nationale de a dezvolta noi
locuri de munca. Anghelache, Anghel si lacob( 2020) efectueaza un studiu pe
grupe de varsta care urmareste sa arate ca persoanele afectate de criza sanitara
si financiar-economica afecteaza extremele de varstd dar cu precadere tinerii.
Anghel, Anghelache, Avram, Burea si Marinescu (2018) au studiat populatia
neocupata si forta de munca.

Precizari metodologice, date, rezultate si discutii

Datele utilizate sunt extrase dintr-un esantion de 22500 unitati
economico-sociale, sistemul bugetar este cuprins exhaustiv cu exceptia
autoritatilor locale, care se culeg din 820 unitdti teritoriale. Pentru
dimensionarea esantionului s-a luat in considerarea o limita a erorilor de +3%
si o probabilitate de 95%. Unitatile teritoriale sunt definite ca acele unitati
teritoriale care desfasoara activitate in alta locatie decat sediul central. Datele
referitorare la sectorul bugetar include 3,5% invatamant privat si 11% sanatate
si asistenta sociala realizata in sectorul privat. Sistemul National de Aparare
Ordine Publica si Siguranta Nationald nu este reprezentat in datele referitoare
la sectorul bugetar. Prin spijinul Ministerului Finantelor Publice sunt grupate
entitatile economice pe forma de finantare.

Numarul locurilor de munca vacante includ posturile nou create,
neocupate sau care urmeaza sa devind vacante si pentru care angajatorul a
demarat procesul de identificare a doritorilor postului respectiv. De asemnea
trebuie sa fie cunoscutd cu exactitate data la care angajatorul intentioneaza sa
realizeze ocuparea functiilor vacante, sa nu fie blocate printr-un act normativ(
vezi sistemul bugetar) si sa nu fie destinate exclusiv promovarii interne.

Posturile persoanelor aflate in concedii de maternitate, pentru cresterea
copilului, medicale sau fara plata nu constituie posturi vacante decat in situatia
in care angajatorul intentioneaza sa angajeze pe perioada determinata.

Numarul posturilor ocupate se obtine pe baza efectivului de salariati
la finalul lunii a doua din fiecare trimestru.

Pandemiaa determinat introducerea in mod exceptional a beneficiarilor
de zile libere pentru supravegherea copiilor sau pe cei aflati in somaj tehnic,
chiar daca la finalul lunii a doua din fiecare trimestru nu desfasurau activitati
de serviciu. Necesitatea exceptiei facute se fundamenteazd prin perioada
determinata a suspendarii raporturilor de munca, prin faptul ca acestia au fost
platiti( chiar daca printr-o intervenitie a autoritatilor statului), prin interdictiile
de disponibilizare a acestor angajati si prin imposibilitatea vacantarii posturilor
respective, pentru ca angajatorii nu au putut declara vacante posturile sau nu a
avut posibilitatea initierii demesurilor de recrutare.
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Rata locurilor de munca vacante se realizeaza ca raport intre numarul
locurilor de munca vacante si suma locurilor de munca vacante sau ocupate,
inmultit cu 100.

Clasificarea Activitatilor Economiei Nationale (CAEN Rev.2) este
urmatoarea: agriculturd, silvicultura si pescuit( A), industria extractiva( B),
industria prelucratoare( C), productia si furnizarea de energie electrica si
termica, gaze, apa calda si aer conditionat( D), distributia apei, salubritate,
gestionarea deseurilor, activitdti de decontaminare( E), constructii( F),
comert cu ridicata si cu amanuntul, respectiv repararea autovehiculelor si
motocicletelor( G), transport si depozitare( H), hoteluri si restaurante( 1),
informatii si comunicatii( J), intermedieri financiare si asigurari( K), tranzactii
imobiliare( L), activitati profesionale, stiintifice si tehnice( M), activitati de
servicii administrative si activitati de servicii suport( N), administratie publica
si aparare, respectiv asigurdri sociale din sistemul public( O), invatamant( P),
sdnatate si asistenta sociald( Q), activitati de spectacole, culturale si recreative(
R) si alte activitati de servicii( S).

Clasificarea Ocupatiilor din Roméania( COR 2008) cuprinde noua
grupe majore si anume: membri ai corpului legislativ, ai executivului, inalti
conducdtori ai administratiei publice, conducatori si functionari superiori(
GM1), specialisti in diverse domenii de activitate( GM2), tehnicieni si alti
specialisti din domeniul tehnic( GM3), functionari administrativi( GM4),
lucratori in domeniul serviciilor( GMS), lucratori calificati In agricultura,
silvicultura si pescuit( GM6), muncitori calificati si asimilati( GM7), operatori
la instalatii si masini; asamblori de masini si echipamente( GMS) si ocupatii
elementare( GM9).

Situatia comunicata de Institutul National de Statistica arata o scadere
cu 1.600 a numarului locurilor de munca vacante, in trimestrul IV 2021, fata
de trimestrul 111 2021, fiind identificate 45.600 oferte de munca. Rata locurilor
de munca vacante s-a redus cu 0,03 puncte procentuale, atingdnd 0,92% in
trimestrul IV 2021, fata de trimestrul III 2021. Dacé analizdm trimestrul IV
2021 si trimestrul IV 2020 observam o crestere cu 0,19 puncte procentuale,
respectiv o crestere 10.000 de locuri de munca vacante.
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Evolutia numarului locurilor de munca vacante si a ratei locurilor de
munca vacante, in trimestrul IV 2018 — trimestrul IV 2021
Graficul nr. 1
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Observam ca in prima parte a perioadei analizate avem un trend
descenent al numarului locurilor de muncad vacante si a ratei locurilor de
munca vacante pand in momentul declansarii pandemiei Covid-19, urmand ca
dupa trimestrul II 2020 sa observam o usoara modificare de trend.

Evolutia nu méarului locurilor de munca vacante pe grupe majore de ocupatii
Tabelul nr. 1

Numarul locurilor de munca vacante
Grupe majore de ocupatii (COR) Trimestrul P'erioade pregedente
IV 2021 Trimestrul | Trimestrul
111 2021 1V 2020
Total economie 45647 47251 35589
GM1: Membri ai corpului legislativ, ai executivului,
inalfi conducatori ai administratiei publice, conducatori 1836 1897 1584
si ﬁlmcﬁonari superiori
GM?2: Specialisti in diverse domenii de activitate 13661 14020 9286
GM3: Tehnicieni si alti specialisti din domeniul tehnic 4227 4178 3219
GM4: Functionari administrativi 3710 3566 2970
GMS5: Lucratori in domeniul serviciilor 6747 6785 5885
GMG6: Lucrdtori calificafi in agriculturd, silvicultura si
pescuit 98 109 68
GM?7: Muncitori calificafi i asimilafi ) 4947 6264 4183
GM(?’. .O.pera.torl la instalatii si magini; asamblori de 4156 4040 3618
magini §i echipamente
GMY9: Ocupatii elementare 6265 6392 4776

Sursa: https://insse.ro/
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Din tabelul anterior observam un necesar de peste 10.000 de specialisti
in diverse domenii de activitate, grupa majora de ocupatii 2, in ultimele
doua trimestre din anul 2021. Necesarul de specialisti In diverse domenii de
activitate, grupa majora de ocupatii 2, compartiv cu trimestrul IV 2020, a
crescut in trimestrul IV 2021 cu 47,11% de la un an la altul.

In zona ocupatiilor elementare, grupa majora de ocupatii elementare
observam de asemeana o crestere semnificativa in momentul in care analizam
trimestrele IV din ultimii doi ani, insa in momentul in care ne uitim la
trimestrul IV 2021 in raport cu trimestru I11 2021, constatdm o usoara reducere
a numarului locurilor de munca vacante.

La nivelul grupei majore de ocupatii lucratori in domeniul serviciilor,
constatdm o crestere cu 15% In trimestrul IV 2021, fatd de trimestrul IV 2020.
Tot ca in cazul ocupatiilor elementare in trimestrul IV 2021 se constata o
scadere fata de trimestrul Il 2021 cu 0,57%.

In zona functionarilor administrativi observam ci numdrul locurilor
de munca vacante a crescut in trimestrul IV 2021 fata de trimestrul IT1I 2021 cu
4% si a Inregistrat o crestere fata de trimestrul IV 2020 cu 24,9%.

Per total economie se constata faptul ca in trimestrul IV 2021 avem o scadere
fata de trimestrul I1I 2021 cu 3,4% a numarului locurilor de munca vacante,
dar fata de trimestrul IV 2020 se Inregistreaza o crestere cu 28,3%.

Evolutia numarului locurilor de munca vacante pe activititi ale
economiei nationale
Tabelul nr. 2

Numarul locurilor de munca vacante
Activitati economice (sectiune CAEN Rev.2) Trimestrul Perioade precedente
IV 2021 Trimestrul | Trimestrul IV
11 2021 2020
Total economie 45647 47251 35589
A: Agricultura, silvicultura §i pescuit 531 575 487
Total industrie 12374 11945 8636
B: Industria extractiva 128 72 193
C: Industria prelucratoare 10603 10242 7464
D: Productia si furnizarea de energie electrica i
termicd, gaze, apz{ calda si aer conditionat 466 519 184
E: Distributia apei; salubritate, gestionarea
deseurilor, activitafi de decontaminare 177 1112 795
F: Constructii 1134 2274 1137
G: Comert cu ridicata si cu amdanuntul; repararea
autovehiculelor si motocicletelor 5174 5421 4167
H: Transport §i depozitare 3653 3569 2938
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I: Hoteluri §i restaurante 740 1017 30

J: Informatii si comunicatii 3415 2115 1885
K: Intermedieri financiare si asigurari 715 694 346
L: Tranzactii imobiliare 44 28 58

M: Activitati profesionale, stiintifice §i tehnice 917 1086 887
{v\;réicctilivslitapﬂo Ze‘ servicii fldmznistratlve si acfwzta{z de! 2054 2560 2055
c%nig:?el?nl;?zgg icublzca si aparare; asigurari sociale 5492 5691 5122
P: Invatamant 1355 2753 917
Q: Sanatate i asistentd sociald 5820 6214 5303
R: Activitati de spectacole, culturale §i recreative 1157 1213 725
S: Alte activitati de servicii 172 96 896

Sursa: https://insse.ro/

In momentul in care ne uitim la numarul locurilor de munca vacante
pe activitati ale economiei nationale, observam ca industria prelucratoare
prezintd dorinta de a angaja in domeniu un numar tot mai mare. Astfel in
trimestrul IV 2021 avem o crestere fatd de trimestrul III 2021 a numarul
locurilor de munca vacante cu 1%. in momentrul in care ne uitam la cresterea
numarului locurilor de munca vacante in trimestrul IV 2021 se constatd o
crestere cu 42% fata de trimestrul IV 2020.

In sectorul constructiilor observam o reducere a numarului locurilor
de munca vacante in trimestrul IV 2021 cu 49,8% fatd de trimestrul III 2021,
lucru ce poate fi pus pe seama apropierii sezonului rece. Dacd ne uitdm si
la comparatia intre trimestrul IV 2021 si trimestrul IV 2020, observam ca
numarul locurilor de munca vacante este in scadere cu doar 0,3%.
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Diferentele ratelor locurilor de munca vacante pe activitati ale
economiei nationale
Graficul nr. 2
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Graficul anterior prezinta analiza ratelor locurilor de munca vacante
pe activitati ale economiei nationale, cu albastru fiind reprezentata analiza intre
trimestrul IV 2021 si trimestru 11 2021, iar cu rosu este reprezentatd analiza
intre trimestrul IV 2021 si trimestrul IV 2020. Probabil ceea ce ne atrage
imediatat atentia este sectiunea alte activitati de servicii, care Tn momentul in
care uitam pe valorile nominale regasim doar 76 de locuri vacante cu 724 mai
putine decat in trimestrul IV 2020.

In continuare am urmirit constructia unei ecuatii de regresie cu o
variabila dependenta si o variabila independentd, am ales pentru aceasta rata
trimestriala a locurilor de munca vacante din industria prelucratoare (notata
cu W;) si Produsul Intern Brut trimestrial notata cu ¥;. Am extras 28 de valori
incepand cu trimestrul 1 2015.
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Date statistice utilizate in determinarea ecuatiei de regresie, procente

Tabelul nr. 3

Rata trimestriala a locurilor
de munca vacante din

An/trimestru Produsul Intern Brut( ¥;) industria prelucratoare
(W)
2015Q1 103,2 1,1
2015Q2 102,7 1,27
2015Q3 103,2 1,29
2015Q4 103,3 1,26
2016Q1 103,6 1,31
2016Q2 104,9 1,39
2016Q3 104,2 1,54
2016Q4 105,5 1,25
2017Q1 106,8 1,34
2017Q2 106,2 1,31
2017Q3 108 1,43
2017Q4 107 1,23
201801 105,3 1,26
2018Q2 105,7 1,46
2018Q3 104,3 1,53
2018Q4 104 1,26
2019Q1 104,8 1,29
2019Q2 104 1,13
2019Q3 103,7 1,17
20190Q4 103,7 0,95
2020Q1 102,6 0,81
2020Q2 91,3 0,47
2020Q3 94,9 0,73
20200Q4 97,8 0,69
2021Q1 99,5 0,76
2021Q2 112,7 0,73
2021Q3 108 0,94
20210Q4 103,9 0,97

Sursa: https://insse.ro/

Am definit ecuatia modelului unifactorial, conform relatiei:

Datele au fost prelucrate cu ajutorul programului Eviews, care m-a
ajutat s formez ecuatia de regresie cu variabila dependenta ¥; si variabila

independenta W;.
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Rezultate Eviews
Tabelul nr. 4

Dependent Variable: Y;
Method: Least Squares
Sample: 2015Q1 2021Q4
Included observations: 28

Variable Coefficient Std. Error  t-Statistic Prob.

b, 95.07039 2.816584  33.75379  0.0000

W, 7.619367 2404882  3.168292  0.0039

R-squared 0.278541 Mean dependent var 103.7429

Adjusted R-squared 0.250792  S.D. dependent var 4.057406

S.E. of regression 3.511960 Akaike info criterion 5.418975

Sum squared resid 320.6804  Schwarz criterion 5.514132

Log likelihood -73.86565  Hannan-Quinn criter. 5.448065

F-statistic 10.03807  Durbin-Watson stat 1.139985
Prob(F-statistic) 0.003897

Sursa: Prelucrare program Eviews

Ecuatia de regresie a modelului liniar simplu de regresia arata in felul
urmator:

¥, = 95.07039 + 7.619367 x W,

Avand in vedere valorile mici ale testelor R, respectiv R? — ajustat,
consider ca introducerea altor variabile independente ar putea ridica nivelul de
reprezentativitate peste pragul de 30%, care nu este atins in modelul construit.
Ecuatia ne sugereazd o legaturd intre variabila dependenta Y; si variabila
independenta W, legatura este una pozitivd, ne sugereazd ca o crestere a
locurilor de munca disponibile in industria prelucratoare s-ar transfera intr-o
crestere a valorii addugate brute din industrie si implicit intr-o crestere a
Produsului Intern Brut. Testul F-statistic si Prob( F-statistic) ne indica faptul ca
modelul econometric ce utilizeaza variabila dependenta Produs Intern Brut si
variabila factoriala rata locurilor de munca vacante din industria prelucratoare
este unul corect.
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Concluzii

Acest articol, bazat pe studiul efectuat de autori, reprezintd o
posibilitate de a intelege modul in care evolueaza ocuparea fortei de munca in
Romania sau, mai bine zis,a ocuparii populatiei active.

Cunoastem ca un numar de aproximativ 4 milioane de persoane
din Roménia lucreaza in strdindtate, fie sezonier, fie pe baza de contracte
de mai lunga durata. Si aceasta deoarece piata muncii din Roméania precum
si economia Romaniei nu ofera locuri de munca pentru aceste categorii de
persoane.

Din acest punct de vedere, se desprinde concluzia cé nu se realizeaza
conversia profesionald, nu se investeste suficient pentru a se creea locuri de
munca si, mai ales, in afara de functia de inregistrare a persoanelor devenite
someri si a locurilor de muncd devenite vacante, agentiile pentru forta de
munca din teritoriu nu desfasoard si alte activitati in sprijinul de a asigura
reconversia profesionala.

Acesta este elementul paradoxal, cu doua trimiteri. Una ar fi aceea
ca avem locuri de munca neocupate si avem populatie in gomaj sau populatie
activa neocupata, care de cate ori se prezintd la targurile de munca sau alte
activitati de acest gen, nu pot ocupa locurile vacante datorita discrepantei
care existd intre oferta locurilor de muncé si caracteristicile pe care le are
personalul care se prezinta in dorinta de a ocupa aceste locuri de munca.

In al doilea rand, avand locuri vacante in numar suficient de mare,
constatdm ca acestea nu se ocupa si de aceea se recurge la utilizarea de forta
de munca din alte tari specifice, mai ales din Asia.

O alta concluzie este aceea ca in perioada urmatoare criza pandemica
si economico-financiara va avea efecte tot mai mari asupra modului in care
populatia neocupata sau aflata in somaj 1si poate gasi un loc de munca adecvat,
specific pregatirii sale.

Aceasta trebuie corelata si cu faptul ca pregatirea in universitati nu se
face 1n stransa corelare cu structura pietei muncii si de aceea intalnim, inca de
la absolvire, someri 1n randul celor care au terminat studii medii sau studiile
universitare.

Ultima concluzie este aceea ca aceste locuri de munca vacante trebuie
sd constituie o preocupare a agentiilor pentru forta de munca, in sensul de
a asigura reconversie profesionala din randul celor aflati in somaj, specifica
structurii locurilor de munca devenite vacante.
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Abstract

Vacancies are those that are created by some decisions of the
managerial factors at the level of companies, but also due to some measures
that were imposed by going through the crisis, the health and the economic-
financial.

The vacancy rate has been rising in the context in which many
companies have closed down, others have gone into technical unemployment
and from here to unemployment and from here, when activity resumed by
reducing some restrictions, have been created. jobs.

Paradoxically, these vacancies, which had to be filled through the
regularly held fairs, were not filled due to the lack of correlation between the
supply of labor and the need for available and fillable jobs.

In this situation, the number of people from other Asian countries
(Thailand, Sri Lanka, etc.) who come and work mainly in the field of services
and construction has increased.

The aim of this article was to establish the duplicitous nature of the
increase in the number of jobs compared to their employment by those who do
not have jobs in the national economy and, paradoxically, the need to bring
in employees in some areas. (construction, services) from the outside, this
reflecting a lack of manpower.

In browsing and using the data provided by the National Institute of
Statistics, we used the indicators we had,; we proceeded to their graphical
presentation to substantially highlight how these jobs have evolved and,
especially, how these jobs were not filled.

Keywords: jobs, employment, unemployment, methods, models,
indicators.

JEL classification: C10, E20.
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Introduction

In this article, which refers only to the analysis of the situation in the
fourth quarter of 2021, we started from the fact that in this quarter the number
of vacancies decreased by 1.6 thousand people compared to the previous
quarter.

The employment rate was 0.92%, down 0.03 percentage points from
the previous quarter.

Compared to the same quarter of 2020 the vacancy rate increased
by 0.19 percentage points and the number of vacancies increased by 10,000
people in absolute terms.

We used a comparative study of the fourth quarter of 2021 with
the similar quarter of 2020, with the previous quarter, so as to highlight as
substantially as possible the way in which the vacancies evolved, how they
were filled and, especially, how they need to be analyzed in the future.

In this article I have made full use of the graphical representations that
suggestively suggest how the number of vacancies has increased and in the
analysis I took into account that these vacancies are not filled because there
is no correlation between the supply of power employment among the active
population and the requirements of employers in terms of training structures,
seniority, type of specialization and much more.

The growing vacancies seem to be in contradiction with the fact that
labor is needed, it is true, less qualified, especially in the field of services and
constructions.

We can appreciate that Romania has become for some states, especially
in Asia, a kind of dream, as the states of the European Union, in the west of the
continent, represent a dream for Romanian citizens who do not have a job in
Romania and migrate for economic reasons to get a job in these countries.

We analyzed, one by one, the number of vacancies by occupation
groups, by age groups, by regional areas in Romania and, especially, on the
occupations among the specialists in the fields of activity of the manufacturing
industry where, to Romania’s regret, we do not meet people interested in
taking up these jobs.

Literature review
Anghelache, Anghel and Marinescu (2018) analyze the evolution of
employment and how the cost of labor evolves. Agrawala and Matsab (2013)
present evidence that firms choose conservative policies to mitigate the
transfer of unemployed employees. Silva and Toledo (2009) defined a model
that analyzes the cyclical behavior of unemployment, the link between training
costs and job cyclicality. Iacob and Radu (2021) analyzed the consequences
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of the pandemic and financial-economic crisis and the capacity of the national
economy to develop new jobs. Anghelache, Anghel and lacob (2020) carry out
a study by age groups which aims to show that people affected by the health
and financial-economic crisis affect the extremes of age but especially young
people. Anghel, Anghelache, Avram, Burea and Marinescu (2018) studied the
unemployed population and the labor force.

Methodological clarifications, data, results and discussions

The data used are extracted from a sample of 22,500 economic and
social units, the budget system is exhaustive except for the local authorities,
which are collected from 820 territorial units. An error limit of + 3% and a
probability of 95% were taken into account for the sample size. Territorial
units are defined as those territorial units which operate in a location other
than the head office. Budget sector data include 3.5% private education and
11% health and social assistance in the private sector. The National System
of Public Order Defense and National Security is not represented in the data
on the budget sector. With the support of the Ministry of Public Finance,
economic entities are grouped by form of financing.

The number of vacancies includes newly created, vacant or post-
vacancies for which the employer has started the process of identifying
jobseekers. It must also be known exactly when the employer intends to fill
the vacancies, not be blocked by a regulatory act (see budget system) and not
intended exclusively for internal promotion.

Vacancies for maternity, childcare, medical or unpaid leave do not
constitute vacancies unless the employer intends to hire for a specified period.

The number of positions occupied is obtained on the basis of the
number of employees at the end of the second month of each quarter.

The pandemic led to the exceptional introduction of the beneficiaries
of days off for the supervision of children or those who were technically
unemployed even if at the end of the second month of each quarter they did
not carry out service activities. The necessity of the exception is based on
the determined period of suspension of employment, by the fact that they
were paid (even if by an intervention of the state authorities), by the bans on
dismissal of these employees and by the impossibility of vacancies, because
employers they could not declare the vacancies or did not have the opportunity
to start the recruitment process.

The vacancy rate is calculated as the ratio of the number of vacancies
to the sum of vacancies or vacancies, multiplied by 100.

The Classification of Activities of the National Economy (CANE
Rev.2) is as follows: agriculture, forestry and fishing (A), extractive industry
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(B), manufacturing (C), production and supply of electricity and heat, gas,
hot water and air conditioning (D) water distribution, sanitation, waste
management, decontamination activities (E), construction (F), wholesale
and retail trade and repair of motor vehicles and motorcycles (G), transport
and storage (H), hotels and restaurants (I), information and communications
(J), financial intermediation and insurance (K), real estate transactions (L),
professional, scientific and technical activities (M), administrative and
support service activities (N), general government and defense, namely
social security in the public system (O), education (P), health and social work
(Q), entertainment, cultural and recreational activities (R) and other service
activities (S).

The Classification of Occupations in Romania (COR 2008) includes
nine major groups, namely: members of the legislature, the executive,
senior leaders of public administration, leaders and senior officials (GM1),
specialists in various fields of activity (GM2), technicians and others technical
specialists (GM3), administrative officials (GM4), service workers (GM5),
skilled workers in agriculture, forestry and fishing (GM6), skilled and similar
workers (GM7), plant and machine operators; machine and equipment
assemblers (GMS8) and elementary occupations (GM9).

The situation communicated by the National Institute of Statistics
shows a decrease by 1,600 of the number of vacancies, in the fourth quarter of
2021, compared to the third quarter of 2021, being identified 45,600 job offers.
The vacancy rate decreased by 0.03 percentage points reaching 0.92% in the
fourth quarter of 2021 compared to the third quarter of 2021. If we analyze
the fourth quarter of 2021 and the fourth quarter of 2020 we see an increase of
0.19 percentage points, respectively an increase of 10,000 vacancies.
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Evolution of the number of vacancies and the rate of vacancies in the
fourth quarter of 2018 - the fourth quarter of 2021

Chart no. 1
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We note that in the first part of the analyzed period we have a
downward trend in the number of vacancies and the rate of vacancies until the
onset of the Covid-19 pandemic, and after the second quarter of 2020 we will
notice a slight change in trend.

Evolution of the number of vacancies by major occupational groups
Table no. 1

Number of vacancies
Previous periods
quarter | quarter

1112021 | IV 2020

Total economy 45647 47251 35589

GM1: Members of the Legislature, Executive, Senior

Officials, Leaders and Senior Officials

Major Occupation Groups (COR) quarter
v 2021

1836 1897 1584

GM2: Specialists in various fields of activity 13661 14020 9286
GM3: Technicians and other technical experts 4227 4178 3219
GM4: Administrative officials 3710 3566 2970
GMS: Service workers 6747 6785 5885
GM6: Skilled workers in agriculture, forestry and fishing 98 109 68
GM7: Skilled and assimilated workers 4947 6264 4183
GMS8: Plant and machine operators; machine and equipment 4156 4040 3618
assemblers

GMO: Elementary occupations 6265 6392 4776
Source: https.//insse.ro/
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From the previous table we see a need of over 10,000 specialists in
various fields of activity, the major group of occupations 2, in the last two
quarters of 2021. The need for specialists in various fields of activity, the
major group of occupations 2, shared with the fourth quarter 2020, increased
in the fourth quarter of 2021 by 47.11% from one year to another.

In the area of elementary occupations, the major group of elementary
occupations we also notice a significant increase when we analyze the fourth
quarters of the last two years, but when we look at the fourth quarter of 2021
compared to the third quarter of 2021, we see a slight reduction of the number
of vacancies.

At the level of the major group of occupations working in the field of
services, we find an increase of 15% in the fourth quarter of 2021, compared
to the fourth quarter of 2020. As in the case of basic occupations in the fourth
quarter of 2021, there is a decrease 57%.

In the area of administrative officials we notice that the number of
vacancies increased in the fourth quarter of 2021 compared to the third quarter
0f2021 by 4% and increased compared to the fourth quarter of 2020 by 24.9%.

Overall, the economy shows that in the fourth quarter of 2021 we
have a decrease compared to the third quarter of 2021 by 3.4% of the number
of vacancies, but compared to the fourth quarter of 2020 there is an increase
0f 28.3%.
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Evolution of the number of job vacancies by activities of the national

economy
Table no. 2
Number of vacancies
Economic activities (CANE Rev.2 section) quarter Previous periods
IV 2021 quarter | quarter

112021 [ IV 2020
Total economy 45647 47251 35589
A: Agriculture, forestry and fishing 531 575 487
Total industry 12374 11945 8636
B: Extractive industry 128 72 193
C: Manufacturing industry 10603 10242 7464
D: Production and supply of electricity and heat, gas, hot water
and air conditioning 466 519 184
E: Water distribution; sanitation, waste management,
decontamination activities 177 1112 795
F: Construction 1134 2274 1137
G: Wholesale and retail trade; repair of motor vehicles and
motorcycles 5174 5421 4167
H: Transport and storage 3653 3569 2938
I: Hotels and restaurants 740 1017 30
J: Information and communications 3415 2115 1885
K: Financial intermediation and insurance 715 694 346
L: Real estate transactions 44 28 58
M: Professional, scientific and technical activities 917 1086 887
N: Administrative and support service activities 2954 2560 2055
O: Public administration and defense; social security in the
public system 5492 5691 5122
P: Education 1355 2753 917
Q: Health and social work 5820 6214 5303
A: Entertainment, cultural and recreational activities 1157 1213 725
S: Other service activities 172 96 896

Source: https://insse.ro/

When we look at the number of vacancies in the activities of the
national economy, we notice that the manufacturing industry has the desire
to hire more and more people in the field. Thus, in the fourth quarter of 2021
we have an increase compared to the third quarter of 2021 of the number of
vacancies by 1%. As we look at the increase in the number of vacancies in
the fourth quarter of 2021, there is an increase of 42% compared to the fourth
quarter of 2020.

In the construction sector we see a reduction in the number of
vacancies in the fourth quarter of 2021 by 49.8% compared to the third quarter
of' 2021, which can be attributed to the approach of the cold season. If we look
at the comparison between the fourth quarter of 2021 and the fourth quarter of
2020, we see that the number of vacancies is decreasing by only 0.3%.
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Differences in job vacancy rates by activities of the national economy
Chart no. 2
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The previous graph shows the analysis of vacancy rates by activities
of the national economy, blue is the analysis between the fourth quarter of
2021 and the third quarter of 2021, and red is the analysis between the fourth
quarter of 2021 and the fourth quarter of 2020. Probably what attracts us
immediately attention is the section on other service activities, which when
we look at the nominal values we find only 76 vacancies with 724 less than in
the fourth quarter of 2020.

Next we followed the construction of a regression equation with a
dependent variable and an independent variable we chose for this the quarterly
rate of vacancies in the manufacturing industry (denoted by Wi) and the
quarterly Gross Domestic Product denoted by Yi. We have extracted 28 values
since the first quarter of 2015.
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Statistical data used in determining the regression equation, percentages

Table no. 3
Quarterly rate of job vacancies
Year / quarter Gross domestic product ( ;) in the manufacturing industry

(W)
2015Q1 103,2 1,1
2015Q2 102,7 1,27
2015Q3 103,2 1,29
2015Q4 103,3 1,26
2016Q1 103,6 1,31
2016Q2 104,9 1,39
2016Q3 104,2 1,54
2016Q4 105,5 1,25
2017Ql1 106,8 1,34
2017Q2 106,2 1,31
2017Q3 108 1,43
2017Q4 107 1,23
2018Q1 105,3 1,26
2018Q2 105,7 1,46
2018Q3 104,3 1,53
2018Q4 104 1,26
2019Q1 104,8 1,29
2019Q2 104 1,13
2019Q3 103,7 1,17
2019Q4 103,7 0,95
2020Q1 102,6 0,81
2020Q2 91,3 0,47
2020Q3 94,9 0,73
2020Q4 97,8 0,69
2021Q1 99,5 0,76
2021Q2 112,7 0,73
2021Q3 108 0,94
2021Q4 103,9 0,97

Source: https://insse.ro/

We defined the equation of the unifactorial model, according to the
relation:
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The data were processed using the Eviews program, which helped
me to form the regression equation with the dependent variable ¥i and the
independent variable Wj.

Eviews Results

Table no. 4
Dependent Variable: ¥;
Method: Least Squares
Sample: 2015Q1 2021Q4
Included observations: 28
Variable Coefficient Std. Error  t-Statistic Prob.
b, 95.07039 2.816584  33.75379 0.0000
W; 7.619367 2404882  3.168292 0.0039
R-squared 0.278541 Mean dependent var 103.7429
Adjusted R-squared 0.250792  S.D. dependent var 4.057406
S.E. of regression 3.511960  Akaike info criterion 5.418975
Sum squared resid 320.6804  Schwarz criterion 5.514132
Log likelihood -73.86565 Hannan-Quinn criter. 5.448065
F-statistic 10.03807  Durbin-Watson stat 1.139985

Prob(F-statistic) 0.003897

Source: Eviews program processing

The regression equation of the simple linear regression model looks
like this:

Y, = 95.07039 + 7.619367 x W,

Given the low values of the R? and R2-adjusted tests, respectively,
I believe that the introduction of other independent variables could raise the
level of representativeness above the 30% threshold, which is not reached in
the built model. The equation suggests a link between the dependent variable
Yi and the independent variable Wi, the link is a positive one, it suggests that
an increase in jobs available in the manufacturing industry would translate into
an increase in gross value added in the industry and implicitly in an increase
in Gross Domestic Product. The F-statistic and Prob (F-statistic) test indicates
that the econometric model using the dependent variable Gross Domestic
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Product and the factorial variable vacancy rate in the manufacturing industry
is correct.

Conclusions

This article, based on the study conducted by the authors, is an
opportunity to understand how employment in Romania is evolving or, rather,
the employment of the active population.

We know that a number of approximately 4 million people in Romania
work abroad, either seasonally or on the basis of longer-term contracts. And
this is because the Romanian labor market as well as the Romanian economy,
do not offer jobs for these categories of people.

From this point of view, it can be concluded that there is no professional
conversion, not enough investment to create jobs and, in particular, in
addition to the function of registering the unemployed and the vacancies,
the employment agencies in the territory do not carry out other activities in
support of professional retraining.

This is the paradoxical element, with two references. One would be
that we have unemployed jobs and we have an unemployed population or an
active unemployed population, who whenever they go to job fairs or other
such activities, cannot fill the vacancies due to the discrepancy between the
supply of jobs and the characteristics of the staff who wish to take up such
employment.

Secondly, with a large number of vacancies, we find that they are not
being filled and that is why we are using labor from other specific countries,
especially Asia.

Another conclusion is that in the next period the pandemic and
economic-financial crisis will have increasing effects on the way in which the
unemployed or unemployed population can find a suitable job, specific to its
training.

This must be correlated with the fact that university training is not
closely correlated with the structure of the labor market and that is why we
meet, since graduation, the unemployed among those who have completed
high school or university.

The bottom line is that these job vacancies must be a concern for
employment agencies, in order to ensure retraining of the unemployed, which
is specific to the structure of vacancies.

Revista Romana de Statistica - Supliment nr. 3 /2022 63



References

. Agrawala, A. and Matsab, D. (2013). Labor unemployment risk and corporate

financing decisions. Journal of Financial Economics, 108 (2), 449—470

. Andrei, T.; Bourbonais, R. (2008) —,,Econometrie”, Editura Economica, Bucuresti
. Anghel, M.G., Anghelache, C., Avram, D., Burea, D., Marinescu, [.A. (2018).

Aspects on natural movement of population, labor force and vacancies in economy.
Romanian Statistical Review, Suppleme nt, 11, 60-70

. Anghelache, C., Anghel, M.G., lacob, S.V. (2020). Analysis of the natural

movement of the population under the spectrum of the health crisis. Theoretical
and Applied Economics, XXVII (2020), 4(625), Winter, 177-186

. Anghelache C., Isaic-Maniu AL., Mitrut C., Voineagu V. (2011) — ,,Sistemul

conturilor nationale: sinteze si studii de caz”, Editura Economica, Bucuresti

. Anghelache, C. (coordonator), Isaic-Maniu, A., Mitrut, C., Voineagu, V., and

Manole, A. (2007). Analiza macroeconomica. Teorie si studii de caz. Bucuresti:
Editura Economica

. lacob, S.V., Radu, 1. (2021). Studiu privind forta de muncd — ocuparea si

subocuparea in Romania in anul 2020. Romanian Statistical Review, Supplement,
5,67-74

. Silva, J. and Toledo, M. (2009). Labor turnover costs and the cyclical behavior of

vacancies and unemployment. Macroeconomic Dynamics, 13, 76-96

. www.insse.ro — official site of the National Institute of Statistics of Romania

64

Romanian Statistical Review - Supplement nr. 3 /2022



Analiza regionald a productiei agricole in anul
2020

Prof. Constantin ANGHELACHE PhD (actincon@yahoo.com)

Bucharest University of Economic Studies / Artifex University of Bucharest
Assoc. prof. Madalina-Gabriela ANGHEL PhD (madalinagabriela_anghel@yahoo.com)
Artifex University of Bucharest

Lecturer Stefan Virgil IACOB PhD (stefaniacob79@yahoo.com)

Artifex University of Bucharest

Abstract

In anul 2020 s-a efectuat recensamantul general agricol, runda 2020,
care a avut in vedere stabilirea evolutiei situatiei din agricultura in ambele
domenii, vegetal si animal.

Scopul acestui articol este de a pune in evidenta evolutiile care au
avut loc de la ultimul recensamant agricol, adica cu 10 ani in urmd, si situatia
la care s-a ajuns in momentul de fata.

Accentul va fi pus pe situatia exploatatiilor agricole si a suprafetei
medii a acestora, relevand mutatiile care au avut loc §i rezultatele obtinute.

Se prezinta numdrul exploatatiilor agricole cu suprafata agricola
utilizata mai mica de 1 hectar, apoi suprafete agricole in proprietatea celor
care le utilizeaza si care sunt de proportii ridicate.

Din studiul acestor date rezulta clar ca suprafetele agricole, respectiv
agricole, mici s-au redus ca numar deoarece acestea fie s-au comasat, fie au
fost instrainate sau arendate. Din acest punct de vedere, este un fapt pozitiv.
Pe de alta parte, exploatatiile cu suprafete foarte mari sunt in scadere sau in
crestere in functie de grupele de suprafete ale exploatatiilor pe care le avem
in vedere.

In acest articol am inventariat, rand pe rand, aceste aspecte precum §i
productiile agricole si toate celelalte elemente care caracterizeaza productia
agricola in cadrul unui an.

Cuvinte cheie: agricultura, crestere economicd, crize, variabile,
modele, evolutii.

Clasificarea JEL: 010, Q20

Introducere
Analiza efectuatd in legaturd cu rezultatele recensdmantului agricol,
runda 2020, a pornit de la analiza exploatatiilor agricole, element esential care
poate asigura cresterea productiei agricole, vegetale n primul rand.
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Desigur, exploatatiile tin de situatia fermierului roman. Majoritatea
fermierilor romani au fost re-improprietariti prin legea nr. 18 a Fondului
funciar, In 1990 si In anii imediat urmatori dar, din pdcate, nu s-a reusit si
transferul cétre noii fermieri al societatilor de mecanizare a agriculturii, nu s-a
realizat un cadru al subventionarii agriculturii in acea prima faza in care noii
proprietari nu aveau fondurile necesare, motiv pentru care s-a trecut la o agro-
tehnicd destul de rudimentara. In aceste conditii, am inregistrat ani de-a randul
scaderi ale productiilor agricole ca urmare a unei fertilizari numai partiale a
unei proportii mici din terenul agricol, irigarea la fel, aplicarea de substante
chimice 1n egald masura insuficiente pentru necesitatile agricultorilor.

In tara noastra dreptul de proprietate al populatiei din mediul rural
era extraordinar si, de aceea, probabil cd s-a gresit grabindu-se procesul
de descentralizare a exploatatiilor agricole, situatie in care multi ani multe
suprafete au fost nelucrate sau lucrate insuficient pentru a putea si dea o
recoltd care sad asigure necesarul de produse agro-alimentare pentru hrana
populatiei interne si sa existe si un excedent pentru export.

In articol am analizat, rand pe rand, situatiile existente pornind de
la starea generala care evidentiaza cd nevoia de date statistice este absolut
stringentd, iar recensdmantul general agricol a reprezentat un avantaj, in sensul
ca s-a reconsiderat, s-a adus la zi, situatia exploatatiilor si terenurilor agricole.

Literature review

O serie de autori si-au indreptat atentia asupra sectorului agricol. Astfel,
Anghelache, Samson si Stoica (2020) au studiat principalele elemente ale
strategiei Uniunii Europene in ramura agriculturd. Bezemer si Headey (2008) au
incercat s identifice masurile care pot fi luate in vederea dezvoltarii agriculturii.
Fleurbaey (2009) a incercat identificarea unor masuri de bunastare sociala.
Hansen si colaboratorii (2013) au efectuat un studiu prin care au relevat efectul
negativ al silviculturii in unele zone. Islam (2011) a efectuat un studiu comparativ
privind diversele stimulente care sa conduca la dezvoltarea agriculturii. Lowder,
Bertini si Croppenstedt (2017) au prezentat date si perspective ale evolutiei
agriculturii. Mogues, Fan si Benin (2015) au studiat rolul investitiilor publice
realizate in agriculturd. Quamrul si Michalopoulos (2015) au analizat modul in
care volatilitatea climatica influenteaza activitatea agricola.

Metodologie
Pentru usurarea intelegerii continutului indicatorilor utilizati am
prezentat in continuare unele precizari din metodologia utilizata de Institutul
National de Statistica. Astfel, Exploatatia agricola reprezinta unitatea tehnico-
economica de sine statatoare, cu o gestiune unica §i care desfagoara activitati
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agricole prin utilizarea suprafetelor agricole si/sau cresterea animalelor sau
activitati de mentinere a suprafetelor agricole in bune conditii agricole si de
mediu, fie ca activitate principala, fie ca activitate secundara.

Localizarea exploatatiei agricole este locul unde exploatatia agricola
desfasoara activitatea cea mai importantd, indiferent de numarul de locatii
unde utilizeazd suprafete si/sau detine efective de animale. Ca urmare a
localizarii exploatatiei agricole 1n functie de importanta activitatii acesteia pe
raza mai multor localitti, a fost inclusd in Intregime la localitatea, judetul,
regiunea de dezvoltare sau macroregiunea unde a fost localizata.

Suprafata agricola utilizata (SAU) este suprafata de teren agricol
utilizat de o exploatatie agricold, care se obtine prin insumarea suprafetelor
de teren arabil, a gradinilor familiale, a pasunilor si fanetelor, a culturilor
permanente si a serelor si solariilor.

Teren arabil este suprafata care se ard 1n fiecare an sau la intervale mai
mari de timp, conform unui sistem de rotatie a culturilor, in scopul cultivarii
plantelor anuale sau perene. Terenul arabil include si terenul rdmas necultivat
din cauza inundatiilor, colmatarilor, a altor calamitati cu caracter temporar sau
a altor cauze.

Gradina familiald reprezintd suprafata destinata obtinerii produselor
agricole, in principal pentru consumul propriu al membrilor exploatatiei
agricole fara personalitate juridica. O gradina familiald poate fi alcatuitd atat
din teren arabil, cat si din culturi permanente, avand o suprafatd mai mica de
15 ari.

Pasuni si fanete sunt terenuri acoperite cu vegetatie ierboasa pe cale
naturala sau regeneratd prin insdmantare si destinate pasunatului animalelor
si/sau cositului.

Culturi permanente sunt suprafetele ocupate cu culturi pentru o
perioada indelungata de timp si de la care se obtin productii mai multi ani
la rand, culturi pe care nu se practicd un sistem de rotatie si sunt altele decat
pasunile permanente. Culturile permanente cuprind suprafetele ocupate cu
plantatii pomicole, arbusti fructiferi, plantatii viticole, pepiniere pomicole,
pepiniere viticole si forestiere. Sunt inregistrate atat pepinierele, cat si plantele
pentru impletituri.

Sere sau solarii reprezinta suprafata cultivata cu culturi n sere sau
solarii fixe sau mobile, sticla sau plastic rigid sau flexibil, pe tot parcursul sau
pe o mare parte a ciclului vegetativ al acestora.

Unitatea anuald de muncd (UAM) reprezintd volumul de munca
desfasurata in cadrul exploatatiei agricole de catre o persoand, in echivalent
timp complet de munca, pe durata a 225 zile lucrate pe an, a cate § ore pe zi.
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Date, rezultate si discutii

Agricultura a fost si va ramane o ramura importanta si trebuie s aiba o
contributie mai mare la formarea si cresterea Produsului Intern Brut. Reforma
realizatd in agriculturd a avut efecte negative deoarece s-a redus marimea
loturilor, facand imposibila aplicarea unei agrotehnici avansate. Astfel, in anul
2020, iIn Romania existau 2.887 de mii de exploatatii agricole care utilizau
12,8 milioane de hectare de teren agricol.

Rezultatele provizorii ale Recensamantului General Agricol runda
2020 arata ca, in decurs de 10 ani, numarul exploatatiilor agricole a scazut
cu 972 mii, respectiv cu 25,2%, iar suprafata agricola utilizatd a scdzut cu
543 mii ha, respectiv cu 4,1%. Evolutia numarului exploatatiilor agricole si
suprafetei agricole utilizatd (SAU) 1n perioada 2020-2020 este prezentatd in
graficul numarul 1.

Evolutia numarului exploatatiilor agricole si suprafetei agricole utilizata
(SAU) in perioada 2020-2020
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Sursa: Comunicat INS numarul 74 / 24 martie 2022

Din datele analizate rezulta ca numarul total al exploatatiilor agricole
a fost de aproximativ 2.887 mii in anul 2020, mai scazut cu aproximativ 972
mii, respectiv 25,2% fatd de anul 2010. Din acestea numarul exploatatiilor
agricole fara personalitate juridica a fost de 2.862 mii, cu 25,3% mai mic decat
in anul 2010, iar numarul exploatatiilor agricole cu personalitate juridica a
fost de cca. 25 mii, cu 17,3% mai mic decat in anul 2010.
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Scaderea numadrului de exploatatii agricole a condus la cresterea
suprafetei agricole medii per exploatatie cu 28%, de la 3,45 ha in 2010 la 4,42
ha n anul 2020.

Tendinta de scadere a numarului de exploatatii agricole, in special a
celor de dimensiuni foarte mici s-a reflectat in structura exploatatiilor agricole
prin reducerea ponderii exploatatiilor cu suprafatd agricola utilizatd mai mica
de 0,1 ha de la 10,3% 1n anul 2010 la 4,3% in anul 2020 si cresterea ponderii
exploatatiilor agricole are au utilizat suprafete mai mari de 10 ha de la 2,2% in
anul 2010 la 4,2% 1n anul 2020.

Pe categorii de exploatatii agricole suprafata agricold utilizata ce a
revenit in medie pe o exploatatie agricold fara personalitate juridica a fost de
2,73 ha, comparativ cu 1,95 ha 1n anul 2010, iar suprafata agricola utilizata ce
a revenit in medie pe o exploatatie agricold cu personalitate juridica a fost de
194,78 ha, comparativ cu 190,78 ha in anul 2010.

In ceea ce priveste numarul exploatatiilor agricole de dimensiuni mici,
care au utilizat o suprafata agricold de pana la 1 hectar, acesta s-a diminuat in
anul 2020 fata de anul 2010 cu 488 de mii de exploatatii agricole, respectiv
cu 24,2%. La scaderea numarului de exploatatii agricole de dimensiuni mici
a contribuit In mare masurd numarul celor care au utilizat o suprafata agricola
mai mica de 0,1 ha.

Pe clase de marime a suprafetei agricole utilizatd, in anul 2020,
structura exploatatiilor agricole a fost diferita din punct de vedere al numarului
acestora, comparativ cu structura din punct de vedere a suprafetei agricole
utilizata astfel: exploatatiile agricole sub 1 ha, desi au reprezentat 54,0% din
numarul total, au utilizat numai 4,6% din suprafata agricold; exploatatiile
agricole cu dimensiuni intre 1 si 5 ha au reprezentat 36,3% din numarul total si
au utilizat 18,2% din suprafata agricold; exploatatiile agricole de dimensiuni
mari, peste 50 ha, au avut o pondere foarte mica (cca 1%) in ceea ce priveste
numarul acestora, dar au utilizat 54,0% din suprafata agricola.

Din punct de vedere al modului de detinere a suprafetei agricole
utilizatd in anul 2020, suprafetele in proprietate incluzand si terenul comun
(48,9%) si cele luate in arenda (37,5%) au avut cele mai mari ponderi.
Suprafata agricola utilizata aflatd in proprietatea exploatatiilor agricole fara
personalitate juridica a reprezentat 37,9% din intreaga suprafatd agricola
utilizatd, in timp ce la exploatatiile agricole cu personalitate juridica aceasta a
reprezentat 6,6%.

Suprafata agricola utilizata a fost de 12.763 mii ha, iar in ultimii zece
ani, de la Recensamantul General Agricol din 2010, suprafata agricola a scazut
cu 543 mii ha (4,1%). In anul 2020, terenul arabil si culturile permanente au
crescut cu 258 mii ha (3,1%), respectiv cu 32 mii (10,4%), in timp ce suprafata

Revista Romana de Statistica - Supliment nr. 3 /2022 69



cu pasuni si fanete s-a redus cu 783 mii ha (cca. 17,4%) comparativ cu anul
2010.

In graficul numarul 2 sunt prezentate principalele categorii de
suprafete agricole utilizate (mii ha) Tn anii 2010 si 2020.

Principalele categorii de suprafete agricole utilizate (mii ha) in anii 2010
si 2020
Grafic 2
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Sursa: Comunicat INS numarul 74 / 24 martie 2022

Interpretdnd datele constatim cd in structura suprafetei agricole,
ponderea terenului arabil a fost de 67,2%, ceea ce indica o crestere de 4,7
puncte procentuale fatd de anul 2010, ponderea pasunilor si fanetelor a fost
de 29,2% in scadere cu 4,7 puncte procentuale, in timp ce suprafata culturilor
permanente a avut o pondere de 2,7%, in crestere cu 0,4 puncte procentuale.

In graficul numarul 3 este prezentati evolutia suprafetelor cultivate cu
principalele culturi (mii ha) in anii 2010, 2013, 2016 si 2020
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Evolutia suprafetelor cultivate cu principalele culturi (mii ha) in anii
2010, 2013,2016 si 2020
Grafic 3
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Rezultatele provizorii ale Recensamantului General Agricol 2020
aratd ca principalele culturi din teren arabil sunt: porumbul, graul comun,
floarea soarelui si rapita, totalizand un procent de 73,1 % din terenul arabil
fata de cca. 67,7% in anul 2010.

In tabelul numarul 1 sunt structurate datele referitoare la exploatatiile
agricole si suprafata agricola utilizata pe macroregiuni si regiuni de dezvoltare
in anul 2020.

Exploatatiile agricole si suprafata agricola utilizata pe macroregiuni si
regiuni de dezvoltare in anul 2020

Tabel 1
Macroregiunea | Macroregiunea Macroregiunea Macroregiunea
X . unu doi trei patru
Indicatori | U.M. Nord - Nord - | Sud- |Bucuresti - Sud Sud - Vest

Vest Centru Est Est Iifov Muntenia | Oltenia Vest
Numarul
exploatatiilor mii | 443 318 593 324 17 522 467 203
agricole
Suprafata
agricola mii ha| 1789 1606 1834 | 2173 79 2283 1484 1515
utilizata

Sursa: Comunicat INS numarul 74 / 24 martie 2022
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Constatam ca, atat numarul exploatatiilor agricole, cat si suprafata
agricola utilizatd sunt distribuite in conformitate cu specificul zonei. De
asemenea, observam ca in macroregiunea doi sunt cele mai multe exploatatii
agricole (31,8%) si acestea utilizeaza cea mai mare suprafatd agricola (31,4%).
Ca regiuni de dezvoltare, pe primele locuri, din punct de vedere al numarului
exploatatiilor agricole, s-au situat regiunile Nord-Est si Sud Muntenia,
cu 20,5% si respectiv 18,1%, iar din punct de vedere al suprafetei agricole
utilizate, regiunile Sud Muntenia (17,9%) si Sud-Est (17,0%).

In graficul numarul 4 este prezentata evolutia efectivelor de bovine,
porcine, ovine si caprine in anii 2010, 2013, 2016 si 2020.

Evolutia efectivelor de bovine, porcine, ovine si caprine in anii 2010,
2013, 2016 si 2020
Grafic 4
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Constatam ca in anul 2020 efectivele de porcine si bovine au scazut
cu 33,1%, respectiv cu 9,8%, iar cele de ovine si caprine au crescut cu 15,8%,
respectiv 3,5% fata de cele inregistrate In anul 2010.

Evolutia efectivelor de pasari n anii 2010, 2013, 2016 si 2020 este
prezentata in graficul numarul 5.
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Evolutia efectivelor de pasari in anii 2010, 2013, 2016 si 2020
Grafic 5
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Constatam o scadere puternica a efectivelor de pasari in anul 2013
fatd de anul 2010, ulterior inregistrandu-se o usoara revenire pand in anul
2020, dar la momentul de referinta 31 decembrie 2020 se observa o scadere a
efectivelor pasari fatd de 31 decembrie 2010.

Situatia efectivelor de bovine, porcine §i ovine pe macroregiuni si
regiuni de dezvoltare in anul 2020 este prezentata in tabelul numarul 2.

Situatia efectivelor de bovine, porcine si ovine pe macroregiuni si regiuni
de dezvoltare in anul 2020

Tabel 2
Bovine | Porcine | Ovine
mii capete
Macroregiunea unu 739 915 3843
Nord - Vest 347 549 1862
Centru 392 366 1981
Macroregiunea doi 582 899 2841
Nord - Est 399 406 1262
Sud - Est 183 493 1579
Macroregiunea trei 190 398 880
Bucuresti - [lfov 3 6 8
Sud Muntenia 187 392 872
Macroregiunea patru 284 1365 2176
Sud - Vest Oltenia 133 430 569
Vest 151 935 1607

Sursa: Comunicat INS numarul 74 / 24 martie 2022
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Interpretand datele prezentate in tabelul numarul 2 constatam ca
existd o concentrare a efectivelor de bovine in regiunile de dezvoltare Nord-
Est (22,2%), Centru (21,8%) si Nord-Vest (19,3%). De asemenea, efectivele
de porcine s-au evidentiat ca fiind cele mai mari in regiunile de dezvoltare
Vest (26,1%), Nord-Vest (15,3%) si Sud - Est (13,8%), iar efectivele de ovine
au fost preponderente in regiunile de dezvoltare Centru (20,3%), Nord-Vest
(19,1%) si Vest (16,5%).

Datele referitoare la forta de munca din agricultura sunt prezentate n
tabelul numarul 3.

Forta de munca din agricultura

Tabel 3
Numir zile lucrate | Numair zile lucrate mii UAM

2010 2020 2020
Total exploatatii agricole 367.753.946 226.062.217 1.005
Total exploatatii agricole fird | 35 59 508 207.977.765 925
personalitate juridica
Total exploatatii agricole cu 17.694.348 18.084.452 80
personalitate juridica

Sursa: Comunicat INS numarul 74 / 24 martie 2022

Conform datelor prezentate constatim cd volumul de muncad in
exploatatiile agricole, exprimat in unitati anuale de munca (UAM), in anul
2020, a inregistrat o scadere cu aproximativ 39% fatd de cel Inregistrat la
Recensamantul General Agricol din anul 2010. De asemenea, in anul 2020,
volumul total de munca a fost de 1.005 mii unitati anuale de munca, 925 mii
unitati anuale de muncd 1n cadrul exploatatiilor agricole fara personalitate
juridica si 80 mii unitati anuale de munca in cadrul exploatatiilor agricole cu
personalitate juridica. Comparativ cu datele anului 2010, volumul de munca
inregistrat in anul 2020 a scdzut cu aproximativ 40% in cazul exploatatiilor
agricole fara personalitate juridica, dar a crescut cu aproximativ 2% in cazul
exploatatiilor agricole cu personalitate juridica.

Concluzii
Din studiul acestui articol se desprind o serie de concluzii, mai ales
practice. In primul rand, se constati ci in Roménia situatia exploatatiilor
agricole, ca numar si suprafete, a suferit modificari foarte mari in ultimii
10 ani, adica din 2010 si pana in prezent. In acest sens, s-a redus numdrul
exploatatiilor mici si foarte mici, ca urmare a trecerii terenurilor unor
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agricultori cu suprafete mici in arenda sau prin comasare si asociere limitata,
dar care are un efect pozitiv pentru perspectiva lucrarii cu metode agrotehnice
avansate.

O alta concluzie este aceea ca exploatatiile mari au crescut, dar nu
in mod alarmant, ele avind in medie 195 de hectare pe exploatatie ceea ce
inseamna un cadru deosebit pentru lucrarea prin mijloace agrotehnice avansate
a suprafetelor agricole. La aceste exploatatii mari exista o perspectiva sigura
ca sa creasca irigatiile, sa se administreze in mod corect, stiintific fertilizari
si imbunatatiri ale solului, sa se utilizeze substantele pentru combaterea
daunatorilor asa incat productiile agricole sd devind din ce in ce mai mari.

Nu in ultimul rand trebuie mentionat faptul ca Romaénia detine cea
mai potrivita structurd a terenului agricol si arabil, dar datorita faramitarii
inca 1n exploatatii mici, fara personalitate juridicé foarte mari nu se pot obtine
productiile pe care solul prin calitatea lui le poate oferi. Totodata, este loc
pentru subventii mai substantiale din partea statului roman si chiar de sporire
a acestor subventii in cadrul Programului National de Redresare si Rezilienta,
astfel incat manosul teren arabil al Romaniei sa produca la nivelul la care ii da
dreptul calitatea pe care o are.
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Abstract

In 2020, the general agricultural census, the 2020 round, was carried
out, which took into account the evolution of the situation in agriculture in
both fields, vegetable and animal.

The purpose of this article is to highlight the developments that
have taken place since the last agricultural census, ie 10 years ago, and the
situation that has been reached at the moment.

Emphasis will be placed on the situation of agricultural holdings and
their average area, highlighting the changes that have taken place and the
results obtained.

The number of agricultural holdings with a utilized agricultural area
of less than 1 hectare is shown, followed by agricultural areas owned by those
who use them and which are of large proportions.

From the study of these data it is clear that the agricultural and
agricultural areas, respectively, were reduced in number because they were
either merged, or were alienated or leased. From this point of view, it is a
positive fact. On the other hand, holdings with very large areas are decreasing
or increasing depending on the groups of areas of the holdings in question.

In this article we have inventoried, one by one, these aspects as
well as agricultural production and all the other elements that characterize
agricultural production within a year.

Keywords: agriculture, growth, crises, variables, patterns,
developments.

JEL classification: Q10, Q20

Introduction
The analysis carried out in connection with the results of the
agricultural census, round 2020, started from the analysis of agricultural
holdings, an essential element that can ensure the increase of agricultural and
vegetable production in the first place.
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Of course, the farms depend on the situation of the Romanian farmer.
Most Romanian farmers were re-owned by law no. 18 of the Land Fund, in
1990 and in the years immediately following but, unfortunately, the transfer
to the new farmers of the agricultural mechanization companies was not
successful, a framework of agricultural subsidization was not achieved in
that first phase in which the new owners did not have the necessary funds,
which is why we moved to a rather rudimentary agro-technique. Under these
conditions, we have seen years of declining agricultural production as a result
of only a partial fertilization of a small proportion of agricultural land, as well
as irrigation, the application of chemicals that are equally insufficient for the
needs of farmers.

In our country, the property rights of the rural population were
extraordinary and, therefore, it was probably wrong to speed up the process
of decentralization of agricultural holdings, a situation in which many years
many areas were unworked or insufficiently worked to be able to give a harvest
that provides the necessary agri-food products for the food of the domestic
population and there is also a surplus for export.

In the article, we analyzed, one by one, the existing situations starting
from the general state that shows that the need for statistical data is absolutely
stringent, and the general agricultural census was an advantage, in the sense
that it reconsidered, updated, the situation of farms and agricultural land.

Literature review
A number of authors have turned their attention to the agricultural
sector. Thus, Anghelache, Samson and Stoica (2020) studied the main elements
of the European Union’s strategy in the field of agriculture. Bezemer and
Headey (2008) have tried to identify measures that can be taken to develop
agriculture. Fleurbaey (2009) attempted to identify social welfare measures.
Hansen et al. (2013) conducted a study that revealed the negative effect of
forestry in some areas. Islam (2011) conducted a comparative study on the
various incentives leading to the development of agriculture. Lowder, Bertini
and Croppenstedt (2017) presented data and perspectives on the evolution
of agriculture. Mogues, Fan and Benin (2015) studied the role of public
investment in agriculture. Quamrul and Michalopoulos (2015) analyzed how

climate volatility influences agricultural activity.

Methodology
In order to facilitate the understanding of the content of the indicators
used, we have further presented some clarifications from the methodology used
by the National Institute of Statistics. Thus, the agricultural holding represents
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the technical-economic unit in its own right, with a unique management and
carrying out agricultural activities by using agricultural areas and / or raising
animals or activities to maintain agricultural areas in good agricultural and
environmental conditions, either as main activity, or as a secondary activity.
The location of the agricultural holding is the place where the agricultural
holding carries out the most important activity, regardless of the number
of locations where it uses areas and / or holds livestock. As a result of the
location of the agricultural holding depending on the importance of its activity
within several localities, it was included in its entirety in the locality, county,
development region or macro-region where it was located.

The agricultural area used (OR) is the area of agricultural land used
by an agricultural holding, which is obtained by summing the arable land,
family gardens, pastures and hayfields, permanent crops and greenhouses and
solariums.

Arable land is the area that is plowed every year or at longer intervals,
according to a system of crop rotation, in order to cultivate annual or perennial
plants. Arable land also includes land left uncultivated due to flooding,
clogging, other temporary disasters or other causes.

The family garden is the area intended for obtaining agricultural
products, mainly for the own consumption of members of the agricultural
holding without legal personality. A family garden can be made up of both
arable land and permanent crops, with an area of less than 15 acres.

Pastures and hayfields are lands covered with grassy vegetation
naturally or regenerated by sowing and intended for grazing animals and / or
mowing.

Permanent crops are areas occupied by crops for a long period of
time and from which production is obtained for several years in a row, crops
on which no rotation system is practiced and which are other than permanent
pastures. Permanent crops include areas occupied by orchards, fruit bushes,
vineyards, orchards, vineyards and forestry. Both nurseries and weaving plants
are registered.

Greenhouses or solariums represent the area cultivated with crops in
greenhouses or solariums fixed or mobile, glass or rigid or flexible plastic,
throughout or for a large part of their vegetative cycle.

The annual work unit (UAM) represents the volume of work carried
out on the agricultural holding by a person, in equivalent full-time work,
during 225 days worked per year, 8 hours per day.
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Data, results and discussions

Agriculture has been and will remain an important branch and must
make a greater contribution to the formation and growth of the Gross Domestic
Product. The reform carried out in agriculture had negative effects because the
size of the plots was reduced, making it impossible to apply an advanced agro-
technics. Thus, in 2020, in Romania there were 2,887 thousand agricultural
holdings that used 12.8 million hectares of agricultural land.

The provisional results of the General Agricultural Census round
2020 show that, over 10 years, the number of agricultural holdings decreased
by 972 thousand, respectively by 25.2%, and the utilized agricultural area
decreased by 543 thousand ha, respectively by 4.1% . The evolution of the
number of agricultural holdings and utilized agricultural area (UAA) in the
period 2020-2020 is shown in graph number 1.

Evolution of the number of agricultural holdings and utilized
agricultural area (UAA) in the period 2020-2020
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The analyzed data show that the total number of agricultural holdings
was about 2,887 thousand in 2020, lower by about 972 thousand, respectively
25.2% compared to 2010. From these the number of agricultural holdings
without legal personality was 2,862 thousand , 25.3% lower than in 2010,
and the number of agricultural holdings with legal personality was approx. 25
thousand, 17.3% less than in 2010.
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The decrease in the number of agricultural holdings has led to an
increase in the average agricultural area per holding by 28%, from 3.45 ha in
2010 to 4.42 ha in 2020.

The downward trend in the number of agricultural holdings, in
particular very small ones, was reflected in the structure of agricultural
holdings by reducing the share of holdings with a utilized agricultural area of
less than 0,1 ha from 10,3% in 2010 to 4, 3% in 2020 and the increase in the
share of agricultural holdings have used areas larger than 10 ha from 2.2% in
2010 to 4.2% in 2020.

By categories of agricultural holdings, the used agricultural area
that returned on average to an agricultural holding without legal personality
was 2.73 ha, compared to 1.95 ha in 2010, and the used agricultural area that
returned on average to a farm agricultural land with legal personality was
194.78 ha, compared to 190.78 ha in 2010.

Regarding the number of small agricultural holdings, which used an
agricultural area of up to 1 hectare, it decreased in 2020 compared to 2010 by
488 thousand agricultural holdings, respectively by 24.2%. The decrease in
the number of small farms has largely contributed to the number of those who
have used an agricultural area of less than 0.1 ha.

In terms of the size of the agricultural area used, in 2020, the structure
of agricultural holdings was different in terms of their number, compared
to the structure in terms of agricultural area used as follows: agricultural
holdings below 1 ha, although they represented 54 , 0% of the total number,
used only 4.6% of the agricultural area; agricultural holdings with sizes
between 1 and 5 ha accounted for 36.3% of the total number and used 18.2%
of the agricultural area; large agricultural holdings, over 50 ha, had a very
small share (about 1%) in terms of their number, but used 54.0% of the
agricultural area.

From the point of view of the ownership of the agricultural area used
in 2020, the owned areas including the common land (48.9%) and the leased
ones (37.5%) had the highest shares. The utilized agricultural area owned
by agricultural holdings without legal personality accounted for 37.9% of
the total utilized agricultural area, while for agricultural holdings with legal
personality it accounted for 6.6%.

The agricultural area used was 12,763 thousand ha, and in the last ten
years, since the 2010 General Agricultural Census, the agricultural area has
decreased by 543 thousand ha (4.1%). In 2020, arable land and permanent
crops increased by 258 thousand ha (3.1%) and 32 thousand (10.4%),
respectively, while the area with pastures and hayfields decreased by 783
thousand ha (approx. 17.4%) compared to 2010.
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Graph number 2 shows the main categories of agricultural land used
(thousand ha) in 2010 and 2020.

Main categories of agricultural land used (thousand ha)
in 2010 and 2020
Graph 2
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Interpreting the data, we find that in the structure of the agricultural
area, the share of arable land was 67.2%, which indicates an increase of 4.7
percentage points compared to 2010, the share of pastures and hayfields was
29.2% 4.7 percentage points, while the area of permanent crops had a share of
2.7%, increasing by 0.4 percentage points.

Graph number 3 shows the evolution of cultivated areas with the main
crops (thousand ha) in 2010, 2013, 2016 and 2020.
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Evolution of cultivated areas with main crops (thousand ha) in 2010,
2013, 2016 and 2020
Graph 3
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The provisional results of the General Agricultural Census 2020 show
that the main arable crops are: corn, common wheat, sunflower and rapeseed,
totalling a percentage of 73.1% of arable land compared to approx. 67.7% in
2010.

Table 1 sets out the data on agricultural holdings and agricultural area
used by macro-regions and development regions in 2020.

Agricultural holdings and utilized agricultural area by macro-regions
and development regions in 2020

Table 1
Macroregion | Macroregion Macroregion Macroregion
one two three four
indicator U.M.
Nord - Nord - | Sud - |Bucuresti Sud Sud - Vest
Centru . R Vest
Vest Est Est - IIfov |Muntenia| Oltenia
Number of
agricultural thousand| 443 318 593 324 17 522 467 203
holdings
Agricultural th d
gricutturatarea | OUSANC) 1769 | 1606 | 1834 | 2173 | 79 2283 1484 | 1515
used ha

Source: INS release number 74/24 March 2022
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We find that both the number of agricultural holdings and the
agricultural area used are distributed according to the specifics of the area. We
also note that in macro-region two are the most agricultural holdings (31.8%)
and they use the largest agricultural area (31.4%). As development regions,
on the first places, in terms of the number of agricultural holdings, were the
North-East and South Muntenia regions, with 20.5% and 18.1%, respectively,
and in terms of agricultural area used, the regions of South Muntenia (17.9%)
and South-East (17.0%).

Graph number 4 shows the evolution of cattle, pigs, sheep and goats
in the years 2010, 2013, 2016 and 2020.

Evolution of cattle, pigs, sheep and goats herds
in 2010, 2013, 2016 and 2020
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We find that in 2020 the number of pigs and cattle decreased by 33.1%
and 9.8%, respectively, and those of sheep and goats increased by 15.8% and
3.5% compared to those recorded in 2010.

The evolution of poultry flocks in 2010, 2013, 2016 and 2020 is
shown in graph number 5.
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Evolution of poultry herds in 2010, 2013, 2016 and 2020
Chart 5
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We see a sharp decrease in poultry numbers in 2013 compared to
2010, followed by a slight return to 2020, but at the reference time December
31, 2020 there is a decrease in poultry numbers compared to December 31,
2010.

The situation of bovine, porcine and ovine herds by macro-regions
and development regions in 2020 is presented in Table 2.
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Situation of bovine, porcine and ovine herds by macro-regions and
development regions in 2020

Table 2
Cattle | Pigs | Sheep
thousands of heads

Macroregion one 739 915 3843
Northwest 347 549 1862
Center 392 366 1981
Macroregion two 582 899 2841
Northeast 399 406 1262
South East 183 493 1579
Macro-region three 190 398 880
Bucharest - [lfov 3 6 8
South Muntenia 187 392 872
Macroregion four 284 1365 2176
South - West Oltenia 133 430 569
West 151 935 1607

Source: INS release number 74/24 March 2022

Interpreting the data presented in table number 2, we find that there
is a concentration of cattle in the North-East (22.2%), Centre (21.8%) and
North-West (19.3%) development regions. Pig herds were also the highest in
the West (26.1%), North-West (15.3%) and South-East (13.8%) development
regions, and sheep were predominant in the Central (20.3%), North-West
(19.1%) and West (16.5%) development regions.

Data on the agricultural workforce are given in Table 3.

Labour force in agriculture

Table 3
Number of Number of working| thousand UAM
working days 2010 days 2020 2020
Total agricultural holdings 367.753.946 226.062.217 1.005
Total agricultural holdings 350.059.598 207.977.765 925
without legal personality
Total agricultural holdings 17.694.348 18.084.452 80
with legal personality
Source: INS release number 74/24 March 2022
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According to the data presented, we find that the volume of work
on agricultural holdings, expressed in annual units of work (UAM), in 2020,
decreased by about 39% compared to that recorded in the General Agricultural
Census in 2010. Also in in 2020, the total workload was 1,005 thousand annual
work units, 925 thousand annual work units in agricultural holdings without
legal personality and 80 thousand annual work units in agricultural holdings
with legal personality. Compared to 2010, the volume of work recorded in
2020 decreased by about 40% in the case of agricultural holdings without legal
personality, but increased by about 2% in the case of agricultural holdings
with legal personality.

Conclusions

From the study of this article, a series of conclusions can be drawn,
especially practical ones. First of all, it is found that in Romania the situation
of agricultural holdings, in terms of number and area, has undergone great
changes in the last 10 years, ie from 2010 until now. In this sense, the number
of small and very small farms has been reduced, as a result of the transfer of
land to farmers with small areas for rent or limited mergers and associations,
but which has a positive effect on the prospect of working with advanced agro-
technical methods.

Another conclusion is that large farms have grown, but not alarmingly,
with an average of 195 hectares per farm, which means a special framework
for working with advanced agro-technical means of agricultural land. At
these large farms there is a sure prospect of increasing irrigation, of properly
managing, scientifically fertilizing and improving the soil, of using substances
to control pests so that agricultural production grows.

Last but not least, it should be mentioned that Romania has the most
suitable structure for agricultural and arable land, but due to the fragmentation
still in small farms, without very large legal personality, the productions that
the soil through its quality can offer cannot be obtained. At the same time, there
is room for more substantial subsidies from the Romanian state and even for
the increase of these subsidies within the National Recovery and Resilience
Program, so that Romania’s rich arable land will produce at the level to which
it is entitled.
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Abstract

Analiza intregii evolutii a economiei unei tari, a organizarii §i
desfasurarii activitatii, trebuie sa fie subordonata obtinerii unei valori
adaugate brute superioare, care sa asigure un nivel de trai mai bun populatiei.

Din analiza veniturilor si cheltuielilor populatiei se constata ca
aceste au stagnat si au o tendinta de scadere in termeni reali, in perioadele
urmadatoare.

In acest sens, utilizind o metodologie proprie, aceea de a folosi
indicatorii statistico-econometrici furnizati de Institutul National de Statistica
si prelucrati de autori, sa putem releva care a fost evolutia veniturilor totale
ale populatiei si cheltuielile, context in care acestea sa poatd fi corelate pentru
cosul minim al consumului populatiei si cu cerintele ridicarii nivelului de trai.

Cuvinte cheie: venituri, cheltuieli, populatie, nivel de trai, metode,
modele.

Clasificarea JEL: C10, H10

Introducere

In analiza veniturilor si cheltuielilor totale si structurate ale populatiei,
am pornit de la situatia inregistratd in trimestrul I1I al anului 2021, comparat
cu perioadele anterioare si apoi extrapolat pentru perioadele viitoare.

Am prezentat pe scurt evolutia veniturilor si cheltuielilor totale ale
gospodariilor, pe surse de formare si pe destinatii de utilizare, realizare a
cheltuielilor.

Datele sunt prezentate in tabele si grafice si interpretate de autori
pentru a releva perspectiva ca veniturile populatiei sa scada, fiind dificil de
realizat acoperirea cheltuielilor.

Desigur, avem 1n vedere si explozia pe care o are indicele preturilor
de consum, ca urmare a cresterii preturilor la o serie de produse, cum sunt
electricitatea, gazele naturale, cildura si, de aici, pe cale de dezvoltare
indirecta, cresterea preturilor la majoritatea produselor si activitatilor din
economia nationala.
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Articolul este destul de bine pus la punct, relevand un nivel de stagnare
aveniturilor, chiar si in functie de nivelul mediu al salariului brut, sau salariului
net pe economie, in trimestrul I 2021 si chiar trimestrul III al aceluiasi an.

Datele prezentate sunt usor de asimilat, tindnd seama de faptul ca am
de a asigura comparatibilitatea pe plan national.

Aceasta se poate face prin utilizarea indicelui paritatii puterii de
cumpdrare si pentru comparabilitate pe plan international.

Literature review

Burlacu M.L( 2021) prezinta o seric de aspecte teoretice ale clasificari
veniturilor i anumite particularitati prezente in gospodariile din Roméania. Anghel,
Barbu si Radu( 2021) prezinta evolutia veniturilor intre anii 2019 si 2020, structura
veniturilor totale ale gospodariilor, pe surse de formare, nivelul si structura cheltuielilor
totale si cea a cheltuielilor totale de consum. Kroli, K. si Notowidigdo, M.J. (2016)
fac un studiu prin care prezinta teori si dovezi cu privire la legatura intre veniturile
obtinute si rata somajului, venituri si salarii. Anghelache, C., Mitrut, C. si altii( 2007)
intr-o vasta analiza macroeconomicd, ating si aspecte privind nivelul de trai si implicit
veniturile populatiei. Censolo, R., Colombo, C. (2008) prezinta o analiza detaliata a
impactului cresterii consumului asupra dezvoltarii macroeconomice. Mirea M.(2019)
face o analiza economica asupra veniturilor, abordand aspecte precum productivitate
muncii sau profitabilitatea socitilor comerciale. Barti C.( 2015) are un studiu in care
electrica. Anghel, Iacob si Dumitru( 2020) realizeaza o analiza asupra veniturilor
medii lunare in functie de sexe.

Precizari metodologice, date, rezultate si discutii

Principalele tendinte teoretice Tmpart veniturile in doua mari categorii,
venituri banesti si venituri in naturd. Institutul National de Statistica defineste
veniturile banesti ca ansamblul incasarilor banesti provenite din diferite surse
de provenienta pentru care nu exista obligatia de restituire (exclusiv sumele
retrase de la CEC Bank, alte banci si institutii similare, imprumuturile si
creditele primite).

Veniturilor in naturd( evaluate in lei) sunt definite prin exprimarea
elementelor componente, contravaloarea consumului uman si furajer de
produse alimentare si nealimentare provenite din resursele proprii ale
gospodariei (din productie, din stocuri, din munca, primite in dar etc.)
evaluarea 1n lei fiind efectueata la preturile medii de cumparare ale produselor
pe regiuni de dezvoltare si din luna de referinta aleasa. Totodata mai suntem
informati ca un alt element component este reprezentat de contravaloarea
beneficiilor sociale, evaluate la pretul de vanzare.
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Din totalitatea veniturilor banesti se desprind alte sase tipouri de
veninturi, din salarii i alte drepturi salariale, din agricultura, din activitati
neagricole independente, din prestatii sociale, din proprietate si din vanzarea
de active din patrimoniul gospodariei.

Cheltuielilepedealtd parte seImpartin cheltuieli banesti si contravaloarea
consumului uman si furajer de produse agroalimentare din resursele proprii
ale gospodariei. In metodologia Institutul National de Statistici ,ansamblul
cheltuielilor banesti, indiferent de destinatie (inclusiv contravaloarea veniturilor
in naturd obtinute de salariati si beneficiarii de prestatii sociale, exclusiv sumele
depuse la CEC Bank, alte banci si institutii similare, imprumuturile si creditele
restituite) efectuate pentru: cumpararea produselor alimentare (consumate si
neconsumate in perioada de referintd), marfurilor nealimentare si plata serviciilor,
investitii, productie, plata impozitelor, taxelor, contributiilor, cotizatiilor si alte
cheltuieli banesti reprezinta cheltuielile banesti, iar contravaloarea consumului
uman si furajer de produse alimentare si nealimentare din resursele proprii ale
gospodariilor este ,expresia valorica a consumului uman si furajer de produse
alimentare si a unor produse nealimentare provenite din resursele proprii ale
gospodariei (productia agricold, stocurile perioadelor precedente, produse
prelucrate in gospodarie, produse primite 1n dar sau pentru munca etc.).

Referitor la analiza situatiei Inregistrate in trimestrul III 2021,
in termini nominali, o persoana a realizat venituri de 2.256 lei si a chetuit
1.954 lei, adica aproximativ 86,6% din totalitatea veniturilor. La nivelul
gospodariilor se inregistreaza, in trimestul III 2021, venituri de 5.704 lei si
cheltuieli de 4.939 lei, de asemenea in termeni nominali.

Structura veniturilor totale ale gospodariilor, pe surse de formare,
in trimestrul 111 2021
Graficul nr. 1

EVenituri salariale

B Venituri din agricultura

OVenituri din activitati
neagricole independente

OVenituri din prestatii sociale

B Venituri din proprietate si
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patrimoniul gospodariei
OVenituri in natara

69,6% W Alte venituri

Sursa: https://insse.ro/
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Observam ca 69,6% din venituri sunt reprezentate de veniturile
salariale, 18,9% reprezintd venituri din prestatii sociale iar 6% sunt venituri
in naturd( 4,8% fiind contravaloarea consumului de produse agroalimentare
din resurse proprii). La polul opus avem venituri din vanzarea de active din
patrimoniul gospodariei cu o valoare Inregistrata sub unitard( 0,9%), veniturile
din agriculturd cu 1,5% si cele din activitati neagricole independente( 2,1%).

Nivelul si structura veniturilor totale, in trimestrul 111 2021

Tabel nr. 1
% din total:
Venituri din care: din care:
totale Contra- Contra-
venituri valoarea valoarea
salarii din ituri veniturilor consu-
i i venituri i i
Venituri brute | venituri |acti-vitafi di Venituri in natura mului de
< . in N <
medii banesti sialte | din agri- | neagri- (ati in natura obtinute de produse
prestatii
drepturi | cultura cole salariati si agroali-
lunare pe p. . sociale t s__ g ]
persoan salariale indepen- beneficiarii | mentaredin
_lei - dente de prestatii resurse
sociale proprii
TOTAL | 2256,10 94,0 69,6 1,5 2,1 18,9 6,0 1,2 4,8
URBAN | 2695,66 96,3 76,0 0,2 1,3 17,3 3,7 1,4 2,3
RURAL | 1730,11 89,8 57,6 4,1 3,7 21,9 10,2 1,0 9,2

Sursa: https://insse.ro/

Se vede cd mediul de rezidenta prezinta particularitati ale structurii
intre veniturile gospodariilor. Astfel, veniturile lunare pe persoana in mediul
rural reprezintd doar aproximativ 64,2% din veniturile din mediul urban.
Situatia se inverseaza cand ne uitam la veniturile in naturd, venituri din
agricultura, venituri din activitati neagricole independente, contravaloarea
consumului de produse agroalimentare din resurse proprii si veniturile din
prestatii sociale, ca procent, in valoare absolutd o sa prezint in continuare
cateva exemple foarte sugestive.

Exemplul numarul 1, vedem ca veniturile in naturd reprezintd
aproximativ 100 lei in mediul urban gi 176 lei in mediul rural, deci nu
compenseaza prea mult din diferenta de salarii brute si alte drepturi salariale.

Exemplul numarul 2, contravaloarea consumului de produse
agroalimentarea din resurse proprii reprezinta 62 de lei in mediul urban si 159
lei in mediul rural. Observam de asemeanea ca veniturile din prestatii sociale
reprezintd 466 lei in mediul urban si doar 379 lei in mediul rural.

Vedem in primul exemplu ca desi procentul veniturilor in natura este de
peste doua ori si jumdtate mai mare in mediul rural fata de cel urban, valoarea
absoluta in mediul rural este doar cu 76% mai mare fatad mediul urban.
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Din exemplul nr. 2, tragem concluzia ca unde procentele nu sunt
exponential mai mari In mediul rural avem tot o sitauatie mai buna in mediul
urban. Totodata exemplul nr. 2 ne arata ca persoanele care aleg sa ramana sa
munceasca in mediul rural sunt sancionate si la batranete cu prestatii sociale
mai reduse decat ar fi putut realiza in mediul urban.

Structura cheltuielilor totale ale gospodariilor, in trimestrul III 2021
Graficul nr. 2

O Cheltuieli de consum
B Cheltuieli pentru
investitii

o Cheltuieli pentru
productie

= Impozite, contributii
efc

O Alte cheltuieli

Sursa: https://insse.ro/

Din graficul anterior se observa faptul ca din totalul de 4.939 lei al
chetuielilor totale, in trimestrul III 2021, 61,7% au mers spre chetuieli de
consum si 33% spre impozite, contributii si alte taxe. In oglintd avem cheltuielile
cu investitiile care ating valoarea procentuala de 0,4% si cheltuielile pentru
productie cu o valoarea procentuald de 1,5%, 1n acelasi trimestru 111 2021.

92 Romanian Statistical Review - Supplement nr. 3/ 2022



Nivelul si structura cheltuielilor totale, in trimestrul 111 2021
Tabelul nr. 2

% din total:
Cheltuieli din care, cheltuieli banesti pentru:
totale din care, pentru: Contra-
valoarea
.- . . consumului
Chvelt““fh cheltuieli . < impozite, | g0 produse
medii banesti de alimente | cumpirarea plata contrlbu}n, agroali-
lunare pe consum | ba“t“';l mzll_r furlior serviciilor co:;za(u, mentare
persoani consumate | nealimentare xe din resurse
- lei - proprii
TOTAL 1953,78 94,5 57,3 17,7 24,7 14,9 33,0 5,5
URBAN | 2310,99 97,3 56,9 17,8 22,7 16,4 36,7 2,7
RURAL 1526,32 89,5 58,2 17,5 28,4 12,3 26,5 10,5

Sursa: https://insse.ro/

Desi mediul de rezidentd determind si Tn cazul cheltuielilor anumite
particularitati in ceea ce priveste marime si structura chetuielilor totale de
consum, cel putin procentual se observa un echilibru ceva mai mare, diferentele
fiind in limita a zece puncte procentuale. Diferenta intre mediile lunare pe
persoana din cheltuielile totale din mediul urban si cel rural ating 66%, cu
doud puncte procentuale mai mult decat in analiza veniturilor.

Structura cheltuielilor totale de consum pe destinatii, in trimestrul III
2021

Sursa: https://insse.ro/

Graficul nr. 3
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Lanivelul cheltuielilor totale de consum se observa faptul ca produsele
agroalimentare si bauturile nealcoolice ocupa prima pozitie cu 32,4%, fiind
urmate de chetuielile cu locuinta, apa, electricitatea, gazele si alti combustibili
cu 15,7% din total si pe a treia pozitie avem viciile( bauturile alcoolice si
tutunul). Cheltuielile in educatie raman la cel mai redus nivel, 0,2% resurse
alocate pentru cheltuielile totale de consum din trimestrul 11T 2021.

In continuare autorii si-au propus sa analizeze evolutia chetuielilor cu
locuinta, apa, electricitatea, gazele si alti cobustibili, tindnd cont de faptul ca
pentru aceasta problema a fost necesara interventia statului in piatd pentru a
proteja consumatorii de cresterea preturilor din sectorul energetic.

Am extras 25 de date statistice trimestriale Tncepand cu trimestrul II1
2015 cuprivirea la veniturile totale ale gospodariilor( pe care le-am notat cu V; ),
cheltuielile gospodariilor cu produsele agroalimentare si bauturile nealcoolice
(notate cu 4;) respectiv cheltuielile cu bauturile alcoolice si tutunul (notate cu
B;). Pentru cele trei variabile independente anterior mentionate am extras date
cu privirea la variabila dependenta cheltuieli cu locuinta, apa, electricitatea,
gaze si alti combustibili( notatd L ;).

Date statistice utilizate in determinarea ecuatiei de regresie, lei
Tabelul nr. 3

Produse .
agroalimentare |Bauturi alcoolice Locuinta, apa,
An/trimestru | Venituri totale £ro . ’| electricitate, gaze si
si bauturi tutun . e
. alti combustibili
nealcoolice
2015Q3 3033,48 651,36 147,08 286,59
2015Q4 3149,24 687,45 157,8 348,9
2016Q1 3246,94 655,39 142,21 429,56
2016Q2 3231,67 672,16 157,81 336,15
2016Q3 3362,27 658,4 166,27 305,27
2016Q4 3490,81 688,12 169,6 380,47
2017Q1 3682,05 698,29 163,75 460,38
2017Q2 3748,9 722,87 180,39 354,84
2017Q3 3852,39 697,64 189,34 311,84
2017Q4 4015,92 751,74 199,63 387,74
2018Q1 4444,62 749,24 190,82 480,32
2018Q2 4893,81 798,72 213,01 368,92
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2018Q3 5120,25 777,31 2135 326,59
2018Q4 5235,05 802,41 213,81 396,83
2019Q1 5302,72 799,52 210,34 528,2
2019Q2 5453,28 842,15 235,1 401,14
2019Q3 5655,76 817,84 243,35 367,23
2019Q4 5669,71 847,63 231,49 421,43
2020Q1 5815,35 875,22 2298 516,09
2020Q2 5800,81 934,97 246,82 404,08
2020Q3 6230,78 928,72 264,52 379,65
20200Q4 6077,83 987,61 256,8 464,47
2021Q1 6252,92 988,45 242,38 566,11
2021Q2 6404,31 1044,51 276,91 452,64
2021Q3 6569,88 1037,03 276,27 432,26

Sursa: https.//insse.ro/

Matematic, modelul de regresie multifactorial, s-ar putea scrie in felul

urmator:

Datele au fost prelucrate cu ajutorul programului Eviews, care m-a
ajutat sa formez ecuatia de regresie cu variabila dependenta L; si variabilele

independente V;, A; si B,.
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Rezultate Eviews
Tabelul nr. 4

Dependent Variable: L,
Method: Least Squares
Sample: 2015Q3 2021Q3
Included observations: 25

Variable Coefficient Std. Error  t-Statistic Prob.

o
=)

272.0654 86.13541  3.158578 0.0047

V; 0.136079 0.034280  3.969623 0.0007

B, -5.015306 1.053358  -4.761257 0.0001

A; 0.655529 0.247433  2.649315 0.0150
R-squared 0.668593  Mean dependent var 404.3080
Adjusted R-squared 0.621250  S.D. dependent var 71.64053
S.E. of regression 44.08952  Akaike info criterion 10.55597
Sum squared resid 40821.61  Schwarz criterion 10.75099
Log likelihood -127.9496  Hannan-Quinn criter. 10.61006
F-statistic 14.12209  Durbin-Watson stat 1.333515
Prob(F-statistic) 0.000029

Sursa: Prelucrare program Eviews

Pe baza rezultatelor putem spune cd se poate construi urmatoare
ecuatie de regresie:

L; = 272.0654 + 0.136079 x V; + 0.655529 X 4; —5.015306 x B;

Avand 1n vedere rezultatele obtinute putem spune ca valorile testelor
R2, respectiv R — ajustat ne sugereaza faptul ci modelul este perfectibil,
introducerea de noi variabile putand sa genereze o reprezentativitate peste
66,85%, respectiv 62,12%, ca in prezent. Se constatd legitura directda si
pozitiva intre variabila dependentd L; si variabilele independente V; si A;.
Observim o legitura negativa intre variabila dependenti L; si cea independenti
B;. Cei patru parametrii(by, b; ,b, ,b; ) sunt semnificativi statistic. Valorile
inregistrate de testul F-statistic si Prob( F-statistic) ne indica faptul cd modelul
econometric ce utilizeazd variabila dependenta cheltuieli cu locuinta, apa,
electricitate, gaze si alti combustibili si variabilele factoriale venituri totale,
cheltuieli cu produse agroalimentare si bauturi nealcoolice respectiv cheltuieli
cu bauturi alcoolice si tutun este unul corect.
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Concluzii

Cele cuprinse in acest articol s-au bazat pe cercetarea efectuata
de autori si conduc la concluzia ca situatia veniturilor populatiei la nivelul
gospodariilor este unul neconform cu nevoile la zi.

Astfel, o serie de venituri (salarii, pensii, indemnizatii) au stagnat in
ultimii doi ani iar perspectiva de crestere este una care, probabil, abia va fi
in masurd sa acopere efectul inflatiei din anul 2021, care se va situa cu o
probabilitate foarte ridicata, la un nivel cu 2 cifre.

A doua concluzie este aceea ca trebuie facut un efort pentru a se gasi
unele sume suplimentare in scopul ajutarii populatiei cu venituri foarte mici.

Criza economico-financiara, declansata de criza pandemica, va avea
efecte de nebanuite asupra situatiei populatiei din tara noastra. Cheltuielile vor
spori in mod alarmant iar posibilitatea de acoperire va fi din ce in ce mai greu
de realizat.

Aceasta situatie aruncd o umbra negativa si asupra starii de sandtate
a unei parti a populatiei din Romania care nu va avea, pe perioada iernii,
o situatie satisfacatoare din punct de vedere al conditiilor de alimentatie si
locuit.

O ultima concluzie este aceea ca actualul guvern, sub forma sa
mixtd, ar trebui sa cadad la un consens pentru ajutorarea, prin diverse forme
economico-financiare, a populatiei, in perioada 1 decembrie 2021 — 31 martie
2022.

Fara acest sprijin nu se va putea realiza satisfacere totala, dar nici
macar asigurarea unor conditii minime de trai, de viatd si, de ce nu, de
supravietuire a populatiei Romaniei.
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Abstract

The analysis of the whole evolution of the economy of a country, of
the organization and development of the activity, must be subordinated to the
obtaining of a superior gross added value, which will ensure a better standard
of living for the population.

The analysis of the income and expenditure of the population shows
that they have stagnated and have a tendency to decrease in real terms in the
following periods.

In this sense, using our own methodology, that of using statistical-
econometric indicators provided by the National Institute of Statistics and
processed by authors, to be able to reveal the evolution of total population
income and expenditure, context in which they can be correlated for the
minimum basket of consumption of the population and with the requirements
of raising the standard of living.

Keywords: income, expenses, population, standard of living,
methods, models.

JEL classification: C10, H10

Introduction

In the analysis of the total and structured incomes and expenses of
the population, we started from the situation registered in the third quarter of
2021, compared to the previous periods and then extrapolated for the future
periods.

We briefly presented the evolution of the total income and expenditure
of households, by sources of training and by destinations of use, realization of
expenditure.

The data are presented in tables and graphs and interpreted by the
authors to reveal the prospect of declining household incomes, making it
difficult to cover expenses.

Of course, we also have in mind the explosion in the consumer price
index, as a result of rising prices for a number of products, such as electricity,
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natural gas, heat and, hence, indirect development, rising prices for most
products and activities of the national economy.

The article is quite well developed, revealing a level of stagnant
income, even depending on the average level of gross salary, or net salary in
the economy, in the second quarter of 2021 and even the third quarter of the
same year.

The data presented are easy to assimilate, taking into account the
fact that we used graphical presentations, structure tables, structure graphs or
possibilities to ensure comparability at the national level.

This can be done by using the purchasing power parity index and for
international comparability.

Literature review

Burlacu ML.IL. (2021) presents a series of theoretical aspects of income
classification and certain particularities present in Romanian households.
Anghel, Barbu and Radu (2021) present the evolution of incomes between
2019 and 2020, the structure of total household incomes, by training sources,
the level and structure of total expenditures and that of total consumption
expenditures. Kroli, K. and Notowidigdo, M.J. (2016) make a study that
presents theories and evidence on the link between income and unemployment,
income and wages. Anghelache, C., Mitrut, C. and others (2007) in a vast
macroeconomic analysis, also touch on aspects regarding the standard of
living and implicitly the income of the population. Censolo, R., Colombo, C.
(2008) present a detailed analysis of the impact of consumption growth on
macroeconomic development. Mirea M. (2019) makes an economic analysis
of income, addressing issues such as labor productivity or the profitability
of companies. Barti C. (2015) has a study that analyzes the possibilities of
households to absorb the shock of rising electricity costs. Anghel, lacob and
Dumitru (2020) make an analysis of the average monthly income by gender.

Methodological clarifications, data, results and discussions

The main theoretical trends divide income into two broad categories,
cash income and income in kind. The National Institute of Statistics defines
cash income as the set of cash receipts from various sources for which there is
no obligation to repay (excluding amounts withdrawn from CEC Bank, other
banks and similar institutions, loans and credits received).

Income in kind (valued in lei) is defined by the expression of the
components, the value of human and fodder consumption of food and non-
food products from the household’s own resources (production, stocks, labor,
received as a gift, etc.). being made at the average purchase prices of the
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products by development regions and in the chosen reference month. At the
same time, we are also informed that another component element is represented
by the equivalent value of the social benefits, evaluated at the sale price.

Six other types of income are derived from other types of income,
from salaries and other salary rights, from agriculture, from independent non-
agricultural activities, from social benefits, from property and from the sale of
assets from the patrimony of the household.

Expenditures, on the otherhand, are divided into monetary expenditures
and the value of human and fodder consumption of agri-food products from
the household’s own resources. In the methodology of the National Institute
of Statistics, all monetary expenses, regardless of destination (including
the value of income in kind obtained by employees and beneficiaries of
social benefits, excluding amounts deposited with CEC Bank, other banks
and similar institutions, loans and loans repaid) made for: the purchase of
foodstuffs (consumed and not consumed during the reference period), non-
foodstuffs and payment for services, investments, production, payment of
taxes, fees, contributions, dues and other monetary expenditures represent
monetary expenditures, and the value of human consumption and feed of the
own resources of the households is, the value expression of the human and
fodder consumption of food products and of some non-food products coming
from the own resources of the household (agricultural production, stocks of
the previous periods, products processed in the household, products received
in but or for work etc.).

Regarding the analysis of the situation registered in the third quarter
of 2021, in nominal terms, a person achieved income of 2,256 lei and spent
1,954 lei, ie approximately 86.6% of total income. At the level of households,
in the third quarter of 2021, revenues of 5,704 lei and expenses of 4,939 lei are
registered, also in nominal terms.
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The structure of the total incomes of the households, by training sources,
in the third quarter of 2021
Chart no. 1

EVenituri salariale

B Venituri din agricultura

OVenituri din activitati
neagricole independente

OVenituri din prestatii sociale
B Venituri din proprietate si
vanzarea de active din

patrimoniul gospedariei
B Venituri in natura

W Alte venituri

Source. https://insse.ro/

We note that 69.6% of income is represented by salary income, 18.9%
is income from social benefits and 6% is income in kind (4.8% being the value
of consumption of agri-food products from own resources). On the other hand,
we have income from the sale of assets from the patrimony of the household
with a value registered below the unit (0.9%), the income from agriculture
with 1.5% and those from independent non-agricultural activities (2.1%).

102 Romanian Statistical Review - Supplement nr. 3 /2022



The level and structure of total revenues, in the third quarter of 2021

Table no. 1
% of total:
from which: din care:
Income Counter-
TOTtﬁlL value of The
monthly income from | . income in value of
averages Income 1 8ross d agri- independent n}come Income |kind obtained | consuming
per money | S3ArIES ANC T (1 e non- rOm - in kind by employees | agri-food
person other salary income | agricultural social and products
- lei - entitlements activities benefits beneficiaries | from own
of social resources
benefits
TOTAL | 2256,10 | 94,0 69,6 1,5 2,1 18,9 6,0 1,2 4,8
URBAN | 2695,66 | 96,3 76,0 0,2 1,3 17,3 3,7 1,4 2,3
RURAL| 1730,11 | 89,8 57,6 4,1 3,7 21,9 10,2 1,0 9,2

Source. https.//insse.ro/

It can be seen that the environment of residence has particularities of
the structure between household incomes. Thus, the monthly income per person
in rural areas represents only about 64.2% of urban income. The situation
is reversed when we look at incomes in kind, incomes from agriculture,
incomes from independent non-agricultural activities, the equivalent value of
consuming agri-food products from own resources and incomes from social
benefits, as a percentage, in absolute value, I will continue to present some
very suggestive examples.

Example number 1, we see that the income in kind represents
approximately 100 lei in urban areas and 176 lei in rural areas, so it does not
compensate too much from the difference between gross salaries and other
salary rights.

Example number 2, the equivalent value of consuming agri-food
products from own resources represents 62 lei in urban areas and 159 lei in
rural areas. We also note that the income from social benefits represents 466
lei in urban areas and only 379 lei in rural areas.

We see in the first example that although the percentage of income in
kind is more than two and a half times higher in rural areas than in urban areas,
the absolute value in rural areas is only 76% higher than in urban areas.

From example no. 2, we conclude that where the percentages are not
exponentially higher in rural areas, we also have a better situation in urban
areas. At the same time, example no. 2 shows us that people who choose to
stay to work in rural areas are also sanctioned in old age with lower social
benefits than they could have achieved in urban areas.
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The structure of total household expenditures,
in the third quarter of 2021
Chart no. 2

O Cheltuieli de consum

® Cheltuieli pentru
investitii

O Cheltuieli pentru
productie

= Impozite, contributii
61,7% ete

O Alte cheltunieli

Source: https://insse.ro/

From the previous graph it can be seen that out of the total of 4,939 lei
of the total expenses, in the third quarter of 2021, 61.7% went to consumption
expenses and 33% to taxes, contributions and other taxes. In the mirror we
have the investment expenses that reach the percentage value of 0.4% and the
production expenses with a percentage value of 1.5%, in the same quarter III
2021.
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The level and structure of total expenditures, in the third quarter of

2021
Table no. 2
% of total:
of which, money for:
exgzst:sl es din care, pentru: va};:leeo £
backgrounds | Costs taxes, con- |consuming
monthly per ' money e:fp ecl:f_s food buying | payment | tributions, | products
person sumption and drinks| non-food for dues, food
- lei - consumed | goods | services taxes | from own
resources
TOTAL | 1953,78 | 945 | 57,3 17,7 24,7 14,9 33,0 55
URBAN| 231099 | 973 | 569 17,8 22,7 16,4 36,7 2,7
RURAL 1526,32 89,5 58,2 17,5 28,4 12,3 26,5 10,5

Source: https://insse.ro/

Although the environment of residence also determines in the case
of expenditure certain particularities in terms of size and structure of total
consumption expenditure, at least a slightly higher balance is observed, the
differences being within the limit of ten percentage points. The difference
between the monthly averages per person of the total urban and rural
expenditures reaches 66%, by two percentage points more than in the income
analysis.

The structure of total consumption expenditures by destinations, in the
third quarter of 2021

Source: https://insse.ro/

Chart no. 3

B Produse agroalimentare si bauturi
nealcoolice

@ Bauturi alcoolice, tutun

@ Imbracaminte si incaltaminte

O Locuinta, apa, electricitate, gaze si
alti combustibili

H Mobilier, dotarea si intretinerea
locuintei

@ Sanatate

E Transport

B Informatii si comunicatii

@ Recreere, sport si cultura

® Educatie

O Hoteluri, cafenele si restaurante

W Asigurari si servicii financiare

O Ingrijire personala, protectie
sociala si diverse produse si servicii
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At the level of total consumption expenditures, it is observed that
agri-food products and non-alcoholic beverages occupy the first position with
32.4%, followed by expenditures on housing, water, electricity, gas and other
fuels with 15.7% of the total and on the third position we have vices (alcohol
and tobacco). Expenditure on education remains at the lowest level, 0.2%
resources allocated to total consumption expenditure in the third quarter of
2021.

The authors further set out to analyze the evolution of expenditure
on housing, water, electricity, gas and other fuels, taking into account the fact
that this issue required state intervention in the market to protect consumers
from rising energy prices.We extracted 25 quarterly statistical data starting
with the third quarter of 2015 regarding the total household income (which
we noted with Vi), household expenditures on agri-food products and non-
alcoholic beverages (marked with Ai) and expenditure on alcoholic beverages
and tobacco. (marked with Bi). For the three independent variables mentioned
above, we extracted data on the variable dependent expenditure on housing,
water, electricity, gas and other fuels (noted Li).

Statistical data used in determining the regression equation, lei

Table no. 3
Agri-food .
Total pro%lucts and Alcohol, Hou§ ne, water,
Year / quarter | . . electricity, gas and
income non-alcoholic tobacco
beverages other fuels
2015Q3 3033,48 651,36 147,08 286,59
2015Q4 3149,24 687,45 157,8 348.9
2016Q1 3246,94 655,39 142,21 429,56
2016Q2 3231,67 672,16 157,81 336,15
2016Q3 3362,27 6584 166,27 305,27
2016Q4 3490,81 688,12 169,6 380,47
2017Q1 3682,05 698,29 163,75 460,38
2017Q2 3748.,9 722,87 180,39 354,84
2017Q3 3852,39 697,64 189,34 311,84
2017Q4 4015,92 751,74 199,63 387,74
2018Q1 444462 749,24 190,82 480,32
2018Q2 4893,81 798,72 213,01 368,92
2018Q3 5120,25 777,31 213,5 326,59
2018Q4 5235,05 802,41 213,81 396,33
2019Q1 5302,72 799,52 210,34 528,2
2019Q2 5453,28 842,15 235,1 401,14
2019Q3 5655,76 817,84 243,35 367,23
2019Q4 5669,71 847,63 231,49 421,43
2020Q1 5815,35 875,22 229,8 516,09
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2020Q2 5800,81 934,97 246,82 404,08
2020Q3 6230,78 928,72 264,52 379,65
2020Q4 6077,83 987,61 256,8 464,47
2021Q1 6252,92 988,45 242,38 566,11
2021Q2 640431 104451 276,91 452,64
2021Q3 6569,38 1037,03 276,27 432,26

Source. https://insse.ro/

Mathematically, the multifactorial regression model could be written
as follows:

The data were processed using the Eviews program, which helped
me to form the regression equation with the dependent variable Li and the
independent variables Vi, Ai and Bi.

Eviews Results

Table no. 4
Dependent Variable: L;
Method: Least Squares
Sample: 2015Q3 2021Q3
Included observations: 25
Variable Coefficient Std. Error  t-Statistic Prob.
b, 272.0654 86.13541  3.158578 0.0047
Vv, 0.136079 0.034280  3.969623 0.0007
B, -5.015306 1.053358  -4.761257 0.0001
A, 0.655529 0.247433  2.649315 0.0150
R-squared 0.668593  Mean dependent var 404.3080
Adjusted R-squared 0.621250  S.D. dependent var 71.64053
S.E. of regression 44.08952  Akaike info criterion 10.55597
Sum squared resid 40821.61  Schwarz criterion 10.75099
Log likelihood -127.9496  Hannan-Quinn criter. 10.61006
F-statistic 14.12209  Durbin-Watson stat 1.333515
Prob(F-statistic) 0.000029

Source: Eviews program processing
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Based on the results we can say that the following regression equation

ran he canctrmicted-

L; = 272.0654 + 0.136079 x V; + 0.655529 X 4; —5.015306 x B;

Considering the obtained results we can say that the values of the tests
R2, respectively R2 - adjusted suggest the fact that the model is perfectible,
the introduction of new variables being able to generate a representativeness
over 66.85%, respectively 62.12%, as at present. There is a direct and
positive connection between the dependent variable Li and the independent
variables Vi and Ai. We observe a negative connection between the dependent
variable Li and the independent one Bi. The four parameters (b, b, b,, bs)
are statistically significant. The values recorded by the F-statistic and Prob
(F-statistic) test indicate that the econometric model using the dependent
variable expenditures on housing, water, electricity, gas and other fuels and
the variable variables total revenues, expenditures on agri-food products and
soft drinks respectively spending on alcohol and tobacco is fair.

Conclusions

The contents of this article were based on the research conducted by
the authors and lead to the conclusion that the income status of the population
at the household level is inconsistent with current needs.

Thus, a series of incomes (salaries, pensions, allowances) have
stagnated in the last two years and the growth outlook is one that will probably
barely be able to cover the effect of inflation in 2021, which will be very likely
high, at a 2-digit level.

The second conclusion is that an effort must be made to find some
additional sums in order to help the very low income population.

The economic and financial crisis, triggered by the pandemic crisis,
will have unexpected effects on the situation of the population in our country.
Expenditures will increase alarmingly and coverage will be increasingly
difficult to cover.

This situation casts a negative shadow on the health of a part of the
Romanian population that will not have, during the winter, a satisfactory
situation in terms of food and living conditions.

One last conclusion is that the current government, in its mixed form,
should reach a consensus to help, through various economic and financial
forms, the population, between December 1, 2021 and March 31, 2022.

Without this support, it will not be possible to achieve total satisfaction,
but not even the assurance of minimum living conditions, living and, why not,
the survival of the Romanian population.
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Abstract
In aceastd lucrare se va analiza cererea, oferta si comertul extern
pentru principalele cereale. De asemenea, se va realiza o analiza bibliometrica
pentru a determina interesul stiintific fata de piata produselor de panificatie.
Cuvinte cheie: cereale, cerere, oferta, comert extern, analiza
bidimensionala

I. Recenzia literaturii stiintifice
Analiza cantitativi a documentelor stiintifice gasite in baza de
date Scopus — Analiza bibliometrica realizata in VOSviewer
In acest capitol s-a realizat o analiza bibliometrica in domeniul pietei
produselor de panificatie. Astfel, au fost analizate 101 de documente din baza
de date Scopus. In figura de mai jos se prezinti analiza relatiilor de colaborare
dintre state.

Analiza relatiilor de colaborare dintre state
Fig.1

russian figderation

ingia spain

& rofiania crdiitia
A, vosviewer

Sursa conceptualizare proprie pe baza datelor de pe Scopus
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Analiza a fost realizata pentru 7 state. Se observa faptul ca nu exista
relatii de colaborare ntre state n ceea ce priveste cercetarea stiintifica pentru
piata produselor de patiserie si a cerealelor. Cu toate acestea, Federatia Rusa
are 10 documente publicate in acest domeniu si este urmata de Roméania cu 9
documente, Croatia cu 8 documente si altele. In figura de mai jos se prezinta
analiza cuvintelor cheie utilizate de catre autori.

Analiza cuvintelor cheie
Fig.2

bagr Eea s Dakrpgn gL

Sursa conceptualizare proprie pe baza datelor de pe Scopus

Cel mai des utilizat cuvant este produse de patiserie cu 24 de aparitii,
urmat de paine cu 8 aparitii si patiserie cu 5 aparitii.

I1. Metodologia cercetarii
In prima parte a lucrarii s-a realizat o analiza bibliometrica pentru a
determina interesul stiintific in domeniul pietei produselor de patiserie si a
cerealelor. In capitolul urmator, s-a realizat o analiza statistic a principalilor
indicatori prin care se caracterizeaza cererea, oferta si comertul extern de pe
piata mentionata anterior.

II1. Rezultate si discutii
3.1 Analiza statistica a ofertei de pe piata produselor de patisserie
si a cerealelor
In figura de mai jos se prezinti dinamica structurii resurselor totale de
cereale.
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Dinamica structurii resurselor totale de cereale

Fig3.1.1
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Rata de autosuficienta pentru cereal este de aproximativ 90%, iar
importurile variaza in perioada analizatd intre 6-15%. Trendul productiei
utilizabile este ascendent, iar cel al importului este oscilant cu tendinte de
scadere in perioada 2016-2018. In figura de mai jos se prezinta dinamica
structurii resurselor totale de grau si secara.

Dinamica structurii resurselor totale de grau si secara

Fig.3.1.2
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Se mentine acelasi trend precum in cazul cerealelor. Cea mai ridicata
pondere a productiei utilizabile s-a inregistrat in anul 2018, iar cea mai ridicata
valoare a importului s-a consemnat in 2016. In continuare, se prezinti evolutia
structurii resurselor totale de porumb.

Dinamica structurii resurselor totale de porumb

Fig.3.1.3
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Productia utilizabild de porumb a crescut cu aproximativ 2 p.p in
perioada analizata, iar importul a scazut cu aceeasi valoare.

3.2 Analiza statistica a cererii de pe piata produselor de panificatie
si a cerealelor
33% din consumatori doresc sd achizitioneze aluat pentru foietaj,
22% altele, 18% foi de placintd, 17% placinta, 6% foietaj si 4% croissant.
De asemenea, potrivit site-ului roaliment.ro consumul anual de paine in
Romania este de 82 kilograme/locuitor, peste media europeana care este de 78
kilograme/locuitor.

3.3 Analiza statistica a comertului exterior pe piata produselor de
panificatie si a cerealelor
In figura de mai jos se prezintd evolutia balantei comerciale pentru
cereale.
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Evolutia balantei comerciale pentru cereale
Fig.3.3.1
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Balanta comerciald pentru cereale se mentine negativa in toata
perioada analizati. In anul 2018, balanta comerciald pentru cereale a fost
de -10 milioane de tone. In continuare, se prezinti evolutia importurilor si a
exporturilor pentru grau si secara.

Evolutia importurilor si exporturilor pentru grau si secara
Fig.3.3.2
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Importul a inregistrat un trend oscilant, cea mai ridicata valoare fiind
inregistrata in 2016, aproximativ 7.000.000 tone. Exportul de grau si secara a
crescut In perioada 2014-2018 cu 1.000.000 tone. Astfel, balanta comerciala
rimane negativa. In graficul de mai jos se prezinta dinamica importului si a
exportului pentru porumb.

Evolutia importurilor si exporturilor pentru porumb

Fig.3.3.2
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Importul a ramas relativ constant in 2018 fatd de 2014. Exportul a
crescut cu aproximativ 1.000.000 tone porumb. Balanta comerciala este
negativa 1n toti anii analizati.

Concluzii
in aceasta lucrare a fost analizati piata produselor de panificatie si a
cerealelor. Astfel, productia interna de cereale a inregistrat un trend ascendent
in perioada analizata, situatia fiind la fel si in cazul exporturilor.
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Abstract
In this paper it will be analyzed the demand, the supplyand the foreign
trade for the main cereals. Moreover, it will be realized a bibliometric analysis
in order to determine the scientific interest regarding the bakery products
market.
Keywords: cereals, demand, supply, foreign trade, bidimensional
analysis

I. Review of scientific literature
Quantitative analysis of scientific documents found in the Scopus
database - Bibliometric analysis performed in VOSviewer

In this chapter, a bibliometric analysis was performed in the field of
bakery products market. Thus, 101 documents from the Scopus database were
analyzed. The figure below shows the analysis of the collaboration relations
between the states.
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Analysis of the collaboration relations between states
Fig.1
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The analysis was performed for 7 states. It is noted that there is no
collaborative relationship between the states in terms of scientific research
for the pastry and cereals market. However, the Russian Federation has
10 documents published in this field and is followed by Romania with 9
documents, Croatia with 8 documents and others. The figure below shows the
analysis of the keywords used by the authors.

Keyword analysis
Fig.2
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The most commonly used word is pastry with 24 appearances,
followed by bread with 8 appearances and pastry with 5 appearances.
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II. Research methodology
In the first part of the paper, a bibliometric analysis was performed to
determine the scientific interest in the pastry and cereals market. In the next
chapter, a statistical analysis was made of the main indicators that characterize
the demand, supply and foreign trade on the aforementioned market.

III. Results and discussions
3.1 Statistical analysis of the supply of pastry and cereals on the
market

The figure below shows the dynamics of the structure of total grain
resources.

Dynamics of the structure of total cereal resources
Fig.3.1.1
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The self-sufficiency rate for cereals is about 90%, and imports vary in
the analyzed period between 6-15%. The trend of usable production is upward,
and that of imports is oscillating with decreasing trends in the period 2016-
2018. The figure below shows the dynamics of the structure of total wheat and
rye resources.
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Dynamics of the structure of total wheat and rye resources

Fig.3.1.2
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The same trend is maintained as in the case of cereals. The highest
share of usable production was recorded in 2018, and the highest value of
imports was recorded in 2016. Next, the evolution of the structure of total corn
resources is presented.

Dynamics of the structure of total corn resources

Fig.3.1.3
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Usable maize production increased by about 2 p.p during the period
under review, and imports decreased by the same amount.
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3.2 Statistical analysis of market demand for bakery products
and cereals
33% of consumers want to buy puff pastry dough, 22% others, 18%
pie sheets, 17% pie, 6% puff pastry and 4% croissant. Also, according to
the roaliment.ro website, the annual bread consumption in Romania is 82
kilograms / inhabitant, above the European average which is 78 kilograms /
inhabitant.

3.3 Statistical analysis of foreign trade in the bakery and cereals
market

The figure below shows the evolution of the trade balance for cereals.

Evolution of the trade balance for cereals
Fig.3.3.1
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The trade balance for cereals remains negative throughout the period
under review. In 2018, the trade balance for cereals was -10 million tons. The
evolution of imports and exports for wheat and rye is shown below.
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Evolution of imports and exports for wheat and rye
Fig.3.3.2
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The import registered an oscillating trend, the highest value being
registered in 2016, approximately 7,000,000 tons. Wheat and rye exports
increased in 2014-2018 by 1,000,000 tons. Thus, the trade balance remains
negative. The graph below shows the dynamics of imports and exports for
maize.

Evolution of imports and exports for maize
Fig.3.3.2
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Imports remained relatively constant in 2018 compared to 2014.
Exports increased by about 1,000,000 tons of corn. The trade balance is
negative in all the years analyzed.

Conclusions
In this paper, the market of bakery products and cereals was analyzed.
Thus, the domestic cereal production registered an upward trend in the
analyzed period, the situation being the same in the case of exports.
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Rezumat:

Energia este un subiect actual, primordial pentru activitatea umana.
Deciziile politice si economice nu sunt spontane, ele se fundamenteazda pe
analize complexe de evaluare a nivelului de poluare, a capacitatii de raspuns
la limitarea poluarii si a efectului de sera.

In acest articol sunt abordate aspecte ale dinamicii consumului final
de energie regenerabila si de biocombustibili in Uniunea Europeand (U.E.) -
27 si, in mod particular, la 20 de state grupate pe zone teritoriale: Vest, Sud,
Centru si Est.

Studiul este particularizat pentru 10 ani - perioada 2010 — 2019 -
care este apreciatd ca o limita ce poate influenta unele constatari ca fiind
insuficient de reprezentative.

Revederea periodica a cercetarii pe un sistem de date statistice
actualizat i extins este o solutie de luat in considerare, ca o modalitate de
cunoasgtere operativa a realizarilor aferente domeniului analizat. De asemenea,
o abordare individuala a statelor din Uniunea Europeand, precum si variante
de grupare pe zone teritoriale a statelor, ofera informatii suplimentare.

Cercetarea prezentata aplica o metodologie care este in mod riguros
fundamentata de statistica si de econometrie si, de asemenea, poate fi folosita
ca suport de informare aplicativa. Pentru definirea modelului econometric s-a
utilizat programul informatic Eviews.

Studiul efectuat este finalizat cu concluzii, care vizeaza viabilitatea
modelelor econometrice privad dinamica consumului final de energie
regenerabila si de biocombustibili in Uniunea Europeand, cu o utilitate
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incontestabild pentru fundamentarea deciziilor guvernamentale care vizeaza
politica economica de supraveghere si de limitare a factorilor poluanti.

Tendinta generald care se contureaza le nivel european este de crestere
anuala a consumului final de energie regenerabila si de biocombustibili, ca o
rezultanta a preocuparilor si masurilor aplicate in tarile U.E., atdt de natura
politica, cat mai ales economica, organizatoricd, stiintifica si tehnologicad.

Cuvinte cheie: energie regenerabila si de biocombustibili, model
economelric.

Clasificare JEL: C13

Analiza dinamicii consumului final de energie regenerabila si de
biocombustibili in Grupul 2 — Sud: Portugalia, Spania, Italia, Croatia si
Grecia

2A. Portugalia

Calculul indicatorilor de reprezentare econometrici, testarea

semnificatiei statistice a acestora si comentarii

Indicatorii care asigura o caracterizare analiticd §i, In acelasi timp,
complexa a modelului econometric (ecuatia de tendinta estimatd) sunt expusi
in Tabelul 2A.1.

Se precizeaza ca indicatorii de reprezentare econometrica oferd
o informatie consistentd cu privire la viabilitatea modelului si respectiv la
utilitatea acestuia, ca structura matematica a realitatii. Indicatorii la care
facem referire sunt supusi rigorilor de verificare a semnificatiei statistice,
prin aplicarea unor criterii specifice, care asigurd suportul informativ necesar
aprecierii de confirmare sau de respingere.
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Tabelul sinoptic al sistemului indicatorilor de reprezentare econometrica
pentru modelul dinamicii consumului final de energie regenerabila si de
biocombustibili din Portugalia

Tabelul 24.1

Dependent Variable: y = Final consumption — energy use. Renewables si biofuels (Portugalia)
Method: Least Squares
Sample: 2010 — 2019; Included observations: 10
The trend equation (regression) of real levels
=a+bt+u; y=2279921462,03989-t+u

Variable Coefficient| Std. Error | z-Statistic Prob.

t (Time variable) 0" 62,03989 | 20,72869 |2,992948 0,0173

Model constant »a” 2.279,921 | 128,6181 |17,72628 0,0000
IR-squared 0,528239 Mean dependent var 2.621,140
IAdjusted R-squared 0,469269 [S.D. dependent var 258,4411
S.E. of regression: + &y 5 188,2777 |Akaike info criterion 13,49057
Sum squared resid 283.587,9 |Schwarz criterion 13,55109
[The relative expression of S.E. of regression| 7,18305% |Hannan-Quinn criter. 13,42418
\F-statistic 8,957737 [Durbin-Watson stat 1,428268
Prob (F-statistic) 0,017256 Jarque — Bera criter. 1,665922
Theil Inequality Coefficient 3,2017% [Probability (J-B) 0,434760

Heteroskedasticity Test: White
., Criteriul F”": F-statistic: 2,201904; Prob. F(2,7) = 0,1812
,, Criteriul y*”’: Obs*R-squared: 3,861699; Prob. Chi-Square(2) = 0,1450

Figura 2A.1 oferda informatia vizuala a modului in care cele trei
componente de definire a modelului (datele reale si respectiv estimate ale
variabilei endogene si reziduurile) sunt localizate in fiecare an al perioadei
analizate, 2010 — 2019. Forma graficd prezentatd confirmd interpretarea
rezultatelor din Tabelul 2A.2.

De asemenea, se poate formula aprecierea ca marimea reziduurilor
nu depiseste estimatia erorii limitd (A ), rezultatd din produsul valorii critice
aluit,,,.-=%2,306, pentru o probabilitate de 95% (pragul de semnificatie
de 5% este dispus bilateral) si 8 grade de libertate (in baza legii de distributie
Student), f=n—k=10—2 =8, cu estimatia erorii medii a ecuatiei de tendinta,
g,5 = t188,2777, situatie expusa grafic in ultima coloana a Tabelului 2A.2.
Aceste constatari statistice sustin viabilitatea modelului de reprezentare
corectd a realitatii.

(A=2,306 - 188,2777= % 434.16838 mii tone echivalent in petrol)

Revista Romana de Statistica - Supliment nr. 3 /2022 125



Prezentarea grafica a reziduurilor (Residual), a nivelurilor reale - baza
de calcul — (Actual) si a nivelurilor estimate (Fitted), pe baza ecuatiei de
tendinta liniara a dinamicii consumului final de energie regenerabila si
de biocombustibili din Portugalia
Figura 24.1
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In Tabelul 2A.2 sunt expuse nivelurile reale ale dinamicii consumului
final de energie regenerabild si de biocombustibili, nivelurile estimate pe baza
ecuatiei de tendintd simple liniare, precum si seria nivelurilor termenului de
eroare. Plaja reziduurilor din ultima coloana a tabelului ofera imaginea unei
dispuneri alternative corespunzatoare a termenului de eroare, in comparatie
cu marimea nuld. Se confirma, astfel, in forma grafica, existenta starii de
neautocorelare a valorilor termenului de eroare, identificatd ca dimensiune
cifricd de marimea coeficientului statistic Durbin-Watson (DW = 1,428268)
si, In consecintd, se apreciaza ca modelul este corect elaborat.

,, Criteriul statistic Durbin-Watson” confirma ca valorile termenului
de eroare nu se autocoreleaza, in baza distributiei Durbin-Watson, cu pragul
de semnificatie de 5%, o variabila exogend (variabila timp) si numarul
observatiilor, n = 10, deoarece se verificd inegalitatea impusa: d, < DW < 4 —
d, ,
dy=1,320 <DW=1,428268<4 - 1,320 = 2,680
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Seria nivelurilor reale - baza de calcul, a nivelurilor estimate pe baza
ecuatiei de tendinta, privind dinamica consumului final de energie
regenerabila si de biocombustibili si respectiv plaja termenului rezidual
— (Model econometric unifactorial liniar: Portugalia)
(Mii tone echivalent in petrol)
Tabelul 24.2

Nivelurile reale ale | Nivelurile estimate ale | Reziduuri Plaj reziduurilor
Anul consqmului final fie cor}sumului ﬁnfil d; u=y-y 63/ 5 = +188,2777
energie regenerabila |energie regenerabila si de = ~
si de biocombustibili|  biocombustibili Oyy toyy
y y
2010 2.526,77 2.341,96 184,807 | . | * |
2011 2.529,92 2.404,00 125915 | . | *. |
2012 2.155,59 2.466,04 -310,445 |* . | |
2013 2.216,72 2.528,08 -311,358 [* . | |
2014 2.727,34 2.590,12 137,223 | . | *. |
2015 2.784,45 2.652,16 132291 | . | *. |
2016 2.773,30 2.714,20 59,1002 | . |* . |
2017 2.775,57 2.776,24 -0,67473 | * |
2018 2.817,74 2.838,28 -20,5396 | *| |
2019 2.904,00 2.900,32 3,68249 | * |
Total 26.211,40 26.211,40 0,0000
Concluzii

Modelul econometric unifactorial liniar al dinamicii consumului final
de energie regenerabili si de biocombustibili in Portugalia, din perioada
2010 - 2019, y = 2.279,921 + 62,03989 - t + wu, este confirmat ca un model
cu viabilitate rezervata, deoarece nu sunt indeplinite toate conditiile impuse de
atestare:

- estimatorii modelului sunt semnificativ diferiti de zero, pe baza
informatiei rezultate in urma aplicarii ,, Criteriului t”,

- prin prisma raportului de corelatie (R) si a coeficientului de
determinare (R? = 52,8239%), se valideaza existenta unei corelatii statistice
reale Intre variabilele sistemului studiat, deoarece este confirmat, din punct
de vedere statistic, ca semnificativ diferit de zero, pe baza ,, Criteriului F”.
Variabila timp este reprezentata de o duratd comparabild (anual) de manifestare
a factorilor specifici si consacrati de natura tehnologica, economico-financiara
si organizatoricd (de productie si distributie), pentru a determina in mod
semnificativ majorarea consumului final de energie regenerabild si de
biocombustibili;

- intensitatea corelatiei dintre variabilele incluse in model este
suficient de puternica (R = 0,72680);
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- modelul identifica, prin marimea coeficientului de regresie (,,b "), ca
de la un an la altul consumul final de energie regenerabild si de biocombustibili
al Portugaliei se majoreaza cu 62,03989 mii tone echivalent in petrol;

- variabila reziduald este homoscedastica si, in aceste conditii, se
precizeaza ca:

- dispersia erorilor este constantd, patratul variabilei reziduale nu se
coreleaza cu variabila exogena (variabila timp);

- aplicarea ,, Criteriului t” pentru verificarea semnificatiei parametrilor
ecuatiei de tendinta (regresie) este sustinuta din punct de vedere statistic si se
valideaza cd modelul are o constructie corecta;

- valorile termenului de eroare nu se autocoreleaza;

- In conditiile modelului econometric care formalizeaza corelatia celor
doua variabile, se constata ca se indeplineste conditia de viabilitate pentru
calcule de extrapolare sau interpolare, deoarece ,, Theil Inequality Coefficient”
este de o marime inferioard nivelul maxim admis de 5% (3,2017%).

- Testuldenormalitate al repartitiei variabileireziduale (,, Testul Jarque-
Bera”) nu confirma ipoteza de existentd a unei asemanari semnificative Intre
repartitia empiricd si repartitia teoretica normala (Gauss-Laplace), deoarece
probabilitatea asociatd coeficientului Jarque — Bera este de 43,4760%, mai
mica comparativ cu o limita criticd de 60% - se respinge, astfel, ipoteza nula.
Prin aceasta testare statistica se identifica o stare de vulnerabilitate a modelului
econometric al dinamicii consumului final de energie regenerabila si de
biocombustibili in Portugalia, calitatea parametrilor ecuatiei de tendintd de
a fi de maxima verosimilitate, precum si calculul intervalelor de incredere,
putand fi afectate.

2B. Spania

Calculul indicatorilor de reprezentare econometricd, testarea

semnificatiei statistice a acestora si comentarii

Indicatorii care asigurda o caracterizare analiticd si, in acelasi timp,
complexa a modelului econometric (ecuatia de tendinta estimata) sunt expusi
in Tabelul 2B.1.

Se precizeaza ca indicatorii de reprezentare econometrica oferd
o informatie consistentd cu privire la viabilitatea modelului si respectiv la
utilitatea acestuia, ca structurd matematicad a realitatii. Indicatorii la care
facem referire sunt supusi rigorilor de verificare a semnificatiei statistice,
prin aplicarea unor criterii specifice, care asigurd suportul informativ necesar
aprecierii de confirmare sau de respingere.
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Tabelul sinoptic al sistemului indicatorilor de reprezentare econometrica
pentru modelul dinamicii consumului final de energie regenerabila si de
biocombustibili din Spania

Tabelul 2B.1

IDependent Variable: y = Final consumption — energy use. Renewables si biofuels (Spania)
IMethod: Least Squares

Sample: 2010 — 2019; Included observations: 10

The trend equation (regression) of real levels

v=a+bt+u; y=>5108625+171,1119t+u

Variable Coefficient| Std. Error | #-Statistic Prob.

¢ (Time variable) b7 171,1119 | 53,74116 | 3,184000 0,0129

Model constant i 5.108,625 | 333,4551 | 15,32028 0,0000

R-squared 0,558934 Mean dependent var 6.049,740
|Adjusted R-squared 0,503800 |S.D. dependent var 692,9562
S.E. of regression: £ 45 488,1283 |Akaike info criterion 15,39589
Sum squared resid 1.906.154, |[Schwarz criterion 15,45641
The relative expression of S.E. of regression 8,06858% [Hannan-Quinn criter. 15,32950
IF-statistic 10,13786 [Durbin-Watson stat 1,299530
Prob (F-statistic) 0,012919 Jarque — Bera criter. 0,597125
Theil Inequality Coefficient 3,5919% [Probability (J-B) 0,741884

Heteroskedasticity Test: White
,Criteriul F”: F-statistic: 1,058130; Prob. F(2,7) = 0,3967
,Criteriul y*”: Obs*R-squared: 2,321412; Prob. Chi-Square(2) = 0,3133

Figura 2B.1 ofera informatia vizuald a modului in care cele trei
componente de definire a modelului (datele reale si respectiv estimate ale
variabilei endogene si reziduurile) sunt localizate in fiecare an al perioadei
analizate, 2010-2019. Forma grafica prezentatd confirmd interpretarea
rezultatelor din Tabelul 2B.2.

De asemenea, se poate formula aprecierea ca marimea reziduurilor nu
depiseste estimatia erorii limita (A ), rezultati din produsul valorii critice a
lui 4., = £ 2,306, pentru o probabilitate de 95% (pragul de semnificatie
de 5% este dispus bilateral) si 8 grade de libertate (in baza legii de distributie
Student). f=n—k=10-2 =8, cu estimatia erorii medii a ecuatiei de tendinta,
Gy = 1488,1283, situatie expusa grafic In ultima coloana a Tabelului 2B.2.
Aceste constatdri statistice sustin viabilitatea modelului de reprezentare
corecta a realitatii.

(A =2,306 - 488,1283 = 1+ 1.125,62386 mii tone echivalent in petrol)
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Prezentarea grafica a reziduurilor (Residual), a nivelurilor reale - baza
de calcul — (Actual) si a nivelurilor estimate (Fitted), pe baza ecuatiei de
tendinta liniara a dinamicii consumului final de energie regenerabila si
de biocombustibili din Spania
Figura 2B.1
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In Tabelul 2B.2 sunt expuse nivelurile reale ale dinamicii consumului
final de energie regenerabila si de biocombustibili, nivelurile estimate pe baza
ecuatiei de tendintd simple liniare, precum si seria nivelurilor termenului de
eroare. Plaja reziduurilor din ultima coloana a tabelului nu ofera imaginea unei
dispuneri alternative corespunzatoare a termenului de eroare, in comparatie
cu marimea nuld. Se confirma, astfel, in forma grafica, existenta starii de
autocorelare a valorilor termenului de eroare, identificata ca dimensiune
cifricd de marimea coeficientului statistic Durbin-Watson (DW = 1,299530)
si, in consecinta, se apreciaza ca modelul este vulnerabil.

,,Criteriul statistic Durbin-Watson” confirma existenta starii de
autocorelare a valorilor termenului de eroare, in baza distributiei Durbin-
Watson, cu pragul de semnificatie de 5%, o variabild exogena (variabila timp)
si numarul observatiilor, » = 10, deoarece nu se verifica inegalitatea impusa:
dy<DW<4-d,,
dy=1320 >DW=1,299530<4 - 1,320 = 2,680
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Seria nivelurilor reale (baza de calcul), a nivelurilor estimate pe baza
ecuatiei de tendinti, privind dinamica consumului final de energie
regenerabila si de biocombustibili si respectiv plaja termenului rezidual
— (Model econometric unifactorial liniar: Spania)

(Mii tone echivalent in petrol)

Tabelul 2B.2

Al Nivelurille yi‘ale lale Niveluri!e estimate ale ) ReiiduuAri Plaja reziduurilor

consumului ma'(%e ' consumului fm.alvde.: energie| u=y-y 6),5, _ +488,1283

energie regenerabila si regenerabila si de e A
de biocombustibili biocombustibili Oyy  tOyp
y y
2010 5.383,73 5.279,74 103,994 | [* ]
2011 5.834,41 5.450,85 383,557 | | *.]
2012 6.323,40 5.621,96 701,439 | . | . ¥
2013 5.072,98 5.793,07 -720,093 |* . | .|
2014 5.461,87 5.964,18 -502,318 | * | .|
2015 5.737,36 6.135,30 -397,932 | .* | |
2016 6.062,55 6.306,41 -243,857 || . * | |
2017 6.425,92 6.477,52 -51,6030 | . * .|
2018 6.992,81 6.648,63 344,178 | | *. ]
2019 7.202,38 6.819,74 382,635 | | *. ]
Total 60.497,40 60.497,40 0,000
Concluzii

Modelul econometric unifactorial liniar al dinamicii consumului
final de energie regenerabila si de biocombustibili in Spania, din perioada
2010 -2019, y = 5,108,625 + 171,1119 - t + u, este confirmat ca un model
cu viabilitate rezervati, deoarece nu sunt indeplinite toate conditiile impuse de
atestare:

- estimatorii modelului sunt semnificativ diferiti de zero, in baza
informatiei oferite de ,,Criteriul #”;

- prin prisma raportului de corelatie (R = 0,74762) si a coeficientului
de determinare (R% = 55,8934%), se valideaza existenta unei corelatii statistice
reale intre variabilele sistemului studiat, conform concluziei rezultate In urma
aplicarii ,, Criteriului F'”. Variabila exogend reprezentatd de variabila timp
acordd o duratd comparabild (anual) de manifestare a factorilor tehnologici,
economico-financiari si organizatorici (de productie si distributie), pentru
a determina in mod semnificativ majorarea consumului final de energie
regenerabila si de biocombustibili;

- intensitatea corelatiei dintre variabilele incluse Tn model este
suficient de puternica;

- modelul identifica prin marimea coeficientului de regresie (,,b ") ca
de laun an la altul consumul final de energie regenerabila si de biocombustibili
al Spaniei se majoreaza cu 171,1119 mii tone echivalent in petrol,;
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- variabila reziduald este homoscedastica si, in aceste conditii, se
precizeaza ca:

- dispersia erorilor este constantd, patratul variabilei reziduale nu se
coreleaza cu variabila exogena (variabila timp);

- aplicarea ,, Criteriului t” pentru verificarea semnificatiei parametrilor
ecuatiei de tendinta (regresie) este sustinuta din punct de vedere statistic si se
valideaza cd modelul are o constructie corecta;

- valorile termenului de eroare se autocoreleaza, fapt ce poate afecta
interpretarea corectd, atat a estimatiilor calculate pentru parametrii modelului,
cat si a indicatorilor care se refera la puterea influentei variabilei exogene
asupra modificarii variabilei endogene, cu o sesizabila supraevaluare;

- in conditiile modelului econometric care formalizeaza corelatia celor
doua variabile se constata cd se indeplineste conditia de viabilitate pentru
calcule de extrapolare sau interpolare, deoarece ,, Theil Inequality Coefficient”
este de o marime inferioara nivelului maxim admis de 5% (3,5919%).

- Testul de normalitate al repartitiei variabilei reziduale (,, Testul
Jarque-Bera”) confirma ipoteza de existenta a unei asemanari semnificative
intre repartitia empirica si repartitia teoretica normalad (Gauss-Laplace), cu
o probabilitate de 74,1884% - se acceptd, astfel, ipoteza nula. Prin aceasta
confirmare statistica se Indeplineste o conditie de viabilitate si o ipoteza de
lucru necesara, atunci cand se apreciaza puterea informativa a modelului
econometric, iar estimatorii ecuatiei de tendintd indeplinesc calitatea de
maxima verosimilitate.

2C. Italia

Calculul indicatorilor de reprezentare econometricd, testarea

semnificatiei statistice a acestora si comentarii

Indicatorii care asigurd o caracterizare analitica si, in acelasi timp,
complexa, a modelului econometric (ecuatia de tendintd estimatd) sunt expusi
in Tabelul 2C.1.

Se precizeaza ca indicatorii de reprezentare econometrica oferd
o informatie consistentd cu privire la viabilitatea modelului si respectiv la
utilitatea acestuia, ca structura matematica a realitatii. Indicatorii la care
facem referire sunt supusi rigorilor de verificare a semnificatiei statistice,
prin aplicarea unor criterii specifice, care asigurd suportul informativ necesar
aprecierii de confirmare sau de respingere.
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Tabelul sinoptic al sistemului indicatorilor de reprezentare econometrica

pentru modelul dinamicii consumului final de energie regenerabila si de
biocombustibili din Italia

Tabelul 2C.1

IDependent Variable: y = Final consumption — energy use. Renewables si biofuels (Italia)

IMethod: Least Squares
Sample: 2010 — 2019; Included observations: 10

The trend equation (regression) of real levels
=a+bt+u; y=6951578+367,7542 -t +u

Variable Coefficient |Std. Error | z-Statistic Prob.

¢ (Time variable)  ,,b” 367,7542 | 134,1910 | 2,740527 0,0254

Model constant  ,,a” 6.951,578 | 832,6334 | 8,348905 0,0000

IR-squared 0,484220 |Mean dependent var 8.974,226
|Adjusted R-squared 0,419747 |S.D. dependent var 1.600,081
S.E. of regression: + Gy 5 1.218,851 |Akaike info criterion 17,22606
Sum squared resid 11.884.774 |Schwarz criterion 17,28658
The relative expression of S.E. of regression | 13,58168% [Hannan-Quinn criter. 17,15967
\F-statistic 7,510489 |Durbin-Watson stat 1,964529
IProb (F-statistic) 0,025429 Jarque — Bera criter. 0,715993
Theil Inequality Coefficient 6,0105% [Probability (J-B) 0,699076

Heteroskedasticity Test: White
,Criteriul F”: F-statistic: 0,474493; Prob. F (2,7) = 0,6408
., Criteriul y*”: Obs*R-squared: 1,193846; Prob. Chi-Square (2) = 0,5505

Figura 2C.1 oferda informatia vizuala a modului in care cele trei
componente de definire a modelului (datele reale si respectiv estimate ale
variabilei endogene si reziduurile) sunt localizate in fiecare an al perioadei
analizate, 2010 — 2019. Forma grafica prezentata confirma interpretarea
rezultatelor din Tabelul 2C.2.

De asemenea, se poate formula aprecierea ca marimea reziduurilor nu
depaseste estimatia erorii limitd (A ), rezultatd din produsul valorii critice a
lui 2, .1, =% 2,306, pentru o probabilitate de 95% (pragul de semnificatie
de 5% este dispus bilateral) si 8 grade de libertate (in baza legii de distributie
Student), f=n—k=10-2 =8, cu estimatia erorii medii a ecuatiei de tendinta,
g,5 = *+1.218,851, situatie expusd grafic in ultima coloana a Tabelului
2C.2. Aceste constatari statistice sustin viabilitatea modelului de reprezentare
corecta a realitatii.

(A =2,306"1.218,851 = + 2.810,67041 mii tone echivalent in petrol)
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Prezentarea grafica a reziduurilor (Residual), a nivelurilor reale - baza
de calcul — (Actual) si a nivelurilor estimate (Fitted), pe baza ecuatiei de
tendinta liniara a dinamicii consumului final de energie regenerabila si
de biocombustibili din Italia
Figura 2C.1
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In Tabelul 2C.2 sunt expuse nivelurile reale ale dinamicii consumului
final de energie regenerabila si de biocombustibili, nivelurile estimate pe baza
ecuatiei de tendintd simple liniare, precum si seria nivelurilor termenului de
eroare. Plaja reziduurilor din ultima coloana a tabelului oferd imaginea unei
dispuneri alternative corespunzatoare a termenului de eroare, in comparatie
cu marimea nuld. Se confirma, astfel, in forma grafica, existenta starii de
neautocorelare a valorilor termenului de eroare, identificata ca dimensiune
cifricd de marimea coeficientului statistic Durbin-Watson (DW = 1,964529)
si, In consecintd, se apreciaza cd modelul este corect elaborat.

,,Criteriul statistic Durbin-Watson” confirma ca valorile termenului
de eroare nu se autocoreleaza, in baza distributiei Durbin-Watson, cu pragul
de semnificatie de 5%, o variabila exogena (variabila timp) si numarul
observatiilor, n = 10, deoarece se verificd inegalitatea impusa: d, < DW < 4 —
d,,
d,=1320 <DW=1,964529<4 — 1,320 = 2,680
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Seria nivelurilor reale (baza de calcul), a nivelurilor estimate pe baza
ecuatiei de tendinta, privind dinamica consumului final de energie
regenerabila si de biocombustibili si respectiv plaja termenului rezidual
— (Model econometric unifactorial liniar: Italia)

(Mii tone echivalent in petrol)
Tabelul 2C.2

Nivelurile reale ale Nivelurile estimate ale | Reziduuri Plaja reziduurilor
Anul consumului final de consumului final de u=y-y 6 o _+1.218.851
energie regenerabila si | energie regenerabila si de yyo== .
de biocombustibili biocombustibili Oyy TOyy
J y
2010 9.072,96 7.319,33 1.753,63 | . | *|
2011 6.537,70 7.687,09 -1.14938 | * | .|
2012 8.587,72 8.054,84 532,883 | . | * .|
2013 8.498,17 8.422,59 75,5745 | . ¥ .|
2014 7.453,30 8.790,35 -1.337,05 | *. | .|
2015 8.364,72 9.158,10 -793,386 || . * | .|
2016 8.042,77 9.525,86 -1.483,09 | *. | .|
2017 11.312,70 9.893,61 141911 | . | .*]|
2018 10.960,00 10.261,40 698,597 | | *. ]
2019 10.912,20 10.629,10 283,111 | [* ]
Total 89.742,26 89.742,26
Concluzii

Modelul econometric unifactorial liniar al dinamicii consumului final
de energie regenerabila si de biocombustibili in Italia, din perioada 2010
— 2019,y =6.951,5678 + 367,7542 - t + u, este confirmat ca un model cu
viabilitate rezervata, deoarece nu sunt indeplinite toate conditiile impuse de
atestare:

- estimatorii modelului sunt semnificativ diferiti de zero, in baza
informatiei oferite de ,, Criteriul t”;

- intensitatea corelatiei dintre variabilele incluse Tn model este
suficient de puternicd deoarece raportul de corelatie, p = +/R2 = 0.69586,
este de o marime care justificd aceasta apreciere;

- prin prisma raportului de corelatie si a coeficientului de determinare
(R% = 48,4220%) se valideaza existenta unei corelatii statistice reale intre
variabilele sistemului studiat, pe baza ,, Criteriului F” de testare statistica.
Variabila exogena reprezentata de variabila timp acorda o durata comparabila
de manifestare (anual) a factorilor tehnologici, economico-financiari si
organizatorici (de productie si distributie), pentru a determina in mod
semnificativ majorarea consumului final de energie regenerabila si de
biocombustibili;
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- modelul identifica, prin marimea coeficientului de regresie (,,b "), ca
de laun an la altul consumul final de energie regenerabila si de biocombustibili
al Italiei se majoreaza cu 367,7542 mii tone echivalent in petrol;

- variabila reziduald este homoscedastica si, in aceste conditii, se
precizeaza ca:

- dispersia erorilor este constantd, patratul variabilei reziduale nu se
coreleaza cu variabila exogena (variabila timp);

- aplicarea ,, Criteriului t” pentru verificarea semnificatiei parametrilor
ecuatiei de tendinta (regresie) este sustinuta din punct de vedere statistic si se
valideaza cd modelul are o constructie corecta;

- valorile termenului de eroare nu se autocoreleaza;

- In conditiile modelului econometric care formalizeaza corelatia celor
doua variabile se constata ca nu se indeplineste conditia de viabilitate pentru
calcule de extrapolare sau interpolare, deoarece ,, Theil Inequality Coefficient”
este de o marime superioard nivelului maxim admis de 5% (6,0105%).

- Testul de normalitate al repartitiei variabilei reziduale (,, Testul
Jarque-Bera”) confirma ipoteza de existenta a unei asemanari semnificative
intre repartifia empiricd si repartitia teoreticd normala (Gauss-Laplace), cu
o probabilitate de 69,9076% - se accepta, astfel, ipoteza nuld. Prin aceasta
confirmare statistica se indeplineste o conditie de viabilitate si o ipoteza de
lucru necesara, atunci cand se apreciaza calitatea modelului econometric.

2D. Croatia
Calculul indicatorilor de reprezentare econometrici, testarea
semnificatiei statistice a acestora si comentarii
Indicatorii care asigurd o caracterizare analiticd si, in acelasi timp,

complexa, a modelului econometric (ecuatia de tendintd estimatd) sunt expusi
in Tabelul 2D.1.

Se precizeaza ca indicatorii de reprezentare econometrica oferd
o informatie consistentd cu privire la viabilitatea modelului si respectiv la
utilitatea acestuia ca structurd matematica a realitatii. Indicatorii la care
facem referire sunt supusi rigorilor de verificare a semnificatiei statistice,
prin aplicarea unor criterii specifice, care asigurd suportul informativ necesar
aprecierii de confirmare sau de respingere.

136 Romanian Statistical Review - Supplement nr. 3 /2022



Tabelul sinoptic al sistemului indicatorilor de reprezentare econometrica
pentru modelul dinamicii consumului final de energie regenerabila si de
biocombustibili din Croatia

Tabelul 2D. 1

IDependent Variable: y = Final consumption — energy use. Renewables si biofuels (Croatia)
IMethod: Least Squares

Sample: 2010 — 2019; Included observations: 10

The trend equation (regression) of real levels
y=a+bt+u;y=1284300—-1395542-t+u

Variable Coefficient | Std. Error | #-Statistic Prob.

¢t (Time variable)  ,,b” -13,95542 | 4,879680 | -2,859905 | 0,0212

IModel constant  ,.a” 1.284,300 | 30,27762 | 42,41747 0,0000

R-squared 0,505534 |Mean dependent var 1.207,545
|Adjusted R-squared 0,443725 |S.D. dependent var 59,42560
S.E. of regression: + dyp 44,32189 |Akaike info criterion 10,59769
Sum squared resid 15.715,44 |Schwarz criterion 10,65821
The relative expression of S.E. of regression 3,67041% |Hannan-Quinn criter. 10,53130
\F-statistic 8,179054 |Durbin-Watson stat 3,020622
IProb (F-statistic) 0,021155 |Jarque — Bera criter. 3,287090
Theil Inequality Coefficient 1,6401% [Probability (J-B) 0,193294

Heteroskedasticity Test: White
, Criteriul F”’: F-statistic: 1,347186; Prob. F (2,7) = 0,3199
,, Criteriul y* . Obs*R-squared: 2,779316; Prob. Chi-Square (2) = 0,2492

Figura 2D.1 oferda informatia vizuala a modului in care cele trei
componente de definire a modelului (datele reale si respectiv estimate ale
variabilei endogene si reziduurile) sunt localizate in fiecare an al perioadei
analizate, 2010 — 2019. Forma graficd prezentatd confirmd interpretarea
rezultatelor din Tabelul 2D.2.

De asemenea, se poate formula aprecierea cad marimea reziduurilor nu
depiseste estimatia erorii limita (A ), rezultati din produsul valorii critice a
i 7,000, = £ 2,306, pentru o probabilitate de 95% (pragul de semnificatie
de 5% este dispus bilateral) si 8 grade de libertate (in baza legii de distributie
Student), f=n—k=10—2 =8, cu estimatia erorii medii a ecuatiei de tendinta,
Oy =1 44,32189, situatie expusd grafic in ultima coloana a Tabelului 2D.2.
Aceste constatari statistice sustin viabilitatea modelului de reprezentare
corectd a r~nlitatii.

(A =2,306 44,32189 = + 102,20628 mii tone echivalent 1n petrol)
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Prezentarea grafica a reziduurilor (Residual), a nivelurilor reale - baza
de calcul — (Actual) si a nivelurilor estimate (Fitted), pe baza ecuatiei de
tendinta liniara a dinamicii consumului final de energie regenerabila si
de biocombustibili din Croatia
Figura 2D.1

1,280
1,240
1,200
1,160

80 - 1,120

407 /[F 1,080
0+ o

-40 +

\/

-120 T T T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

[ —o— Residual —m— Actual —¥— Fitted |

In Tabelul 2D.2 sunt expuse nivelurile reale ale dinamicii consumului
final de energie regenerabila si de biocombustibili, nivelurile estimate pe baza
ecuatiei de tendintd simple liniare, precum si seria nivelurilor termenului de
eroare. Plaja reziduurilor din ultima coloana a tabelului nu ofera imaginea unei
dispuneri alternative corespunzatoare a termenului de eroare, in comparatie
cu marimea nuld. Se confirma, astfel, in forma grafica, existenta starii de
autocorelare a valorilor termenului de eroare, identificata ca dimensiune
cifricd de marimea coeficientului statistic Durbin-Watson (DW = 3,020622)
si, In consecintd, se apreciaza ca modelul este vulnerabil.

., Criteriul statistic Durbin-Watson” confirma existenta starii de
autocorelare a valorilor termenului de eroare, in baza distributiei Durbin-
Watson, cu pragul de semnificatie de 5%, o variabild exogena (variabila timp)
si numarul observatiilor, n = 10, deoarece nu se verifica inegalitatea impusa:
dy<DW<4-d,,
d,=1320 <DW=3,020622> 4 — 1,320 = 2,680
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Seria nivelurilor reale - baza de calcul), a nivelurilor estimate pe baza
ecuatiei de tendinta, privind dinamica consumului final de energie
regenerabila si de biocombustibili si respectiv plaja termenului rezidual
— (Model econometric unifactorial liniar: Croatia)

(Mii tone echivalent in petrol)

Tabelul 2D.2

Nivelurile reale ale | Nivelurile estimate ale Reziduuri Plaja reziduurilor

Anul | consumului final de consumului final de u=y-y 6 o _ +44.32189
energie regenerabila silenergie regenerabila si de O
de biocombustibili biocombustibili Oyy  toyy
y Y
2010 1.270,57 1.270,34 0,22762 | . * |
2011 1.237,06 1.256,39 -19,3290 | . *| . |
2012 1.276,61 1.242,43 34,1795 | .| * |
2013 1.261,15 1.228,48 32,6699 | .| * |
2014 1.115,07 1.214,52 -99.4497 |* .. |
2015 1.255,37 1.200,57 54,8057 | | .* ]
2016 1.191,31 1.186,61 4,70213 | * .
2017 1.168,85 1.172,66 -3,80845 | * |
2018 1.147,55 1.158,70 -11,1560 | *| \
2019 1.151,90 1.144,75 7,15838 | [* |
Total 12.075,45 12.075,45 0,0000
Concluzii

Modelul econometric unifactorial liniar al dinamicii consumului final
de energie regenerabila si de biocombustibili in Croatia, din perioada 2010
— 2019, y = 1.284,300 — 13,95542 -t + u, este confirmat ca un model cu
viabilitate rezervata, deoarece nu sunt indeplinite toate conditiile impuse de
atestare:

- estimatorii modelului sunt semnificativ diferiti de zero, in baza
informatiei oferite de ,, Criteriul t” ;

- intensitatea corelatiei dintre variabilele incluse Tn model este
suficient de puternica (R =0,71101);

- prin prisma raportului de corelatie (R = @) si a coeficientului de
determinare (R = 50,5534%), se valideaza existenta unei corelatii statistice
reale, inverse, intre variabilele sistemului studiat, pe baza informatiei oferite
de ,, Criteriul F”. Variabila exogena reprezentata de variabila timp acorda o
durata comparabila de manifestare (anual) a factorilor tehnologici, economico-
financiari si organizatorici (de productie si distributie), pentru a determina in
mod semnificativ diminuarea consumului final de energie regenerabila si
de biocombustibili;

- modelul identifica prin marimea coeficientului de regresie (,,b ) ca de
la un an la altul consumul final de energie regenerabila si de biocombustibili al
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Croatiei se micsoreaza cu -13,95542 mii tone echivalent in petrol. Modelul
atrage, astfel, atentia asupra unei situatii care se considera anormala, tinand
seama de tendinta generala de a creste consumul final de energie regenerabila
si de biocombustibili la nivelul Uniunii Europene - 27;

- variabila reziduald este homoscedasticd si in aceste conditii se
precizeaza ca:

- dispersia erorilor este constantd, patratul variabilei reziduale nu se
coreleaza cu variabila exogena (variabila timp);

- aplicarea ,, Criteriului t” pentru verificarea semnificatiei parametrilor
ecuatiei de tendinta (regresie) este sustinuta din punct de vedere statistic si se
valideaza cd modelul are o constructie corecta;

- valorile termenului de eroare se autocoreleaza fapt ce poate afecta
interpretarea corecta atat a estimatiilor calculate pentru parametrii modelului,
cat si a indicatorilor care se refera la puterea influentei variabilei exogene
asupra modificarii variabilei endogene, cu o sesizabila supraevaluare;

- in conditiile modelului econometric care formalizeaza corelatia celor
doua variabile se constata cd se indeplineste conditia de viabilitate pentru
calcule de extrapolare sau interpolare, deoarece ,, Theil Inequality Coefficient”
este de o marime inferioard nivelului maxim admis de 5% (1,6401%).

- Testul denormalitate al repartitiei variabileireziduale (,, Testul Jarque-
Bera”) nu confirma ipoteza de existentd a unei asemanari semnificative intre
repartitia empirica si repartitia teoreticd normald (Gauss-Laplace), deoarece
probabilitatea asociatd coeficientului Jarque — Bera este de 19,3294%, mai
mica comparativ cu o limita critica de 60% - se respinge, astfel, ipoteza nula.
Prin aceasta testare statistica se identifica o stare de vulnerabilitate a modelului
econometric al dinamicii consumului final de energie regenerabila si de
biocombustibili in Croatia, calitatea parametrilor ecuatiei de tendinta de a fi
de maxima verosimilitate, precum si calculul intervalelor de Incredere putand
fi afectate.

2E. Grecia
Calculul indicatorilor de reprezentare econometrici, testarea
semnificatiei statistice a acestora si comentarii
Indicatorii care asigurd o caracterizare analitica si, in acelasi timp,
complexd, a modelului econometric (ecuatia de tendinta estimata) sunt expusi
in Tabelul 2E.1.
Se precizeaza ca indicatorii de reprezentare econometrica ofera
o informatie consistentd cu privire la viabilitatea modelului si respectiv la
utilitatea acestuia, ca structurda matematicd a realitatii. Indicatorii la care
facem referire sunt supusi rigorilor de verificare a semnificatiei statistice,
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prin aplicarea unor criterii specifice, care asigura suportul informativ necesar
aprecierii de confirmare sau de respingere.

Tabelul sinoptic al sistemului indicatorilor de reprezentare econometrica

pentru modelul dinamicii consumului final de energie regenerabila si de
biocombustibili din Grecia

Tabelul 2E. 1

IDependent Variable: y = Final consumption — energy use. Renewables si biofuels (Grecia)

Method: Least Squares
Sample: 2010 — 2019; Included observations: 10

The trend equation (regression) of real levels
y=a+bt+u;y=1292173+36,86962 -t +u

Variable Coefficient| Std. Error |¢-Statistic Prob.

¢t (Time variable) b7 36,86962 | 12,48990 [2,951954| 0,0184

IModel constant @ 1.292,173 | 77,49782 [16,67367|  0,0000

IR-squared 0,521360 [Mean dependent var 1,494.956
|Adjusted R-squared 0,461530 |S.D. dependent var 154,5986
S.E. of regression: + 8,5 113,4452 |Akaike info criterion 12,47737
Sum squared resid 102.958,5 |[Schwarz criterion 12,53789
The relative expression of S.E. of regression | 7,58853% [Hannan-Quinn criter. 12,41099
\F-statistic 8,714032 |Durbin-Watson stat 1,944667
IProb (F-statistic) 0,018371 |[Jarque — Bera criter. 0,223406
Theil Inequality Coefficient 3,3813% |Probability (J-B) 0,894310

Heteroskedasticity Test: White
, Criteriul F”: F-statistic: 0,314824; Prob. F'(2,7) =0,7397
, Criteriul y*”: Obs*R-squared: 0,825265; Prob. Chi-Square (2) = 0,6619

Figura 2E.1 oferd informatia vizuald a modului in care cele trei
componente de definire a modelului (datele reale si respectiv estimate ale
variabilei endogene si reziduurile) sunt localizate in fiecare an al perioadei
analizate, 2010-2019. Forma graficd prezentatd confirmad interpretarea
rezultatelor din Tabelul 2E.2.

De asemenea, se poate formula aprecierea ca marimea reziduurilor nu
depiaseste estimatia erorii limita (A ), rezultati din produsul valorii critice a
i 7,000 = £ 2,306, pentru o probabilitate de 95% (pragul de semnificafie
de 5% este dispus bilateral) si 8 grade de libertate (in baza legii de distributie
Student), f=n—k=10—2 =8, cu estimatia erorii medii a ecuatiei de tendinta,
6,5 = £113,4452, situatie expusa grafic in ultima coloana a Tabelului 2E.2.
Aceste constatari statistice sustin viabilitatea modelului de reprezentare
corectd a r~nlitatii.

(A=2,306"113,4452 = 4+ 261,60463 mii tone echivalent in petrol)
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Prezentarea grafica a reziduurilor (Residual), a nivelurilor reale - baza
de calcul — (Actual) si a nivelurilor estimate (Fitted) pe baza ecuatiei de
tendinta liniara a dinamicii consumului final de energie regenerabila si
de biocombustibili din Grecia
Figura 2E.1

1,800

1,700
1,600
1,500
1,400

200 +
1,300

100 4 ™

0
100 M

-200 o

- 1,200

-300 T T T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

[ —o>— Residual —m— Actual —¥— Fitted |

In Tabelul 2E.2 sunt expuse nivelurile reale ale dinamicii consumului
final de energie regenerabild si de biocombustibili, nivelurile estimate pe baza
ecuatiei de tendintd simple liniare, precum si seria nivelurilor termenului de
eroare. Plaja reziduurilor din ultima coloana a tabelului ofera imaginea unei
dispuneri alternative corespunzatoare a termenului de eroare, in comparatie
cu marimea nula. Se confirma, astfel, in forma grafica, existenta stérii de
neautocorelare a valorilor termenului de eroare, identificatd ca dimensiune
cifricd de marimea coeficientului statistic Durbin-Watson (DW = 1,944667)
si, In consecinta, se apreciaza ca modelul este corect elaborat.

,, Criteriul statistic Durbin-Watson” confirma ca valorile termenului
de eroare nu se autocoreleaza, in baza distributiei Durbin-Watson, cu pragul
de semnificatie de 5%, o variabila exogend (variabila timp) si numarul
observatiilor, n = 10, deoarece se verificd inegalitatea impusa: d, < DW <4 —
d, ,
dy=1,320 <DW=1,944667<4 — 1,320 = 2,680
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Seria nivelurilor reale (baza de calcul), a nivelurilor estimate pe baza
ecuatiei de tendinta, privind dinamica consumului final de energie
regenerabila si de biocombustibili si respectiv plaja termenului rezidual
— (Model econometric unifactorial liniar: Grecia)

(Mii tone echivalent in petrol)

Tabelul 2E.2
: oo ! el y=y Gyy = £113,4452
energie regenerabila si de |energie regenerabila si - A
biocombustibili de biocombustibili Oyy TOoyy
y y
2010 1.249,27 1.329,04 -79,7757 | ¢ .|
2011 1.453,54 1.365,91 87,6297 | | *.
2012 1.574,43 1.402,78 171,650 | | ¥
2013 1.382,75 1.439,65 -56,9046 | . *| . |
2014 1.399,47 1.476,52 -77,0492 | . * | .|
2015 1.499,36 1.513,39 -14,0288 | . *| . |
2016 1.349,96 1.550,26 -200,301 |* . | . |
2017 1.657,66 1.587,13 70,5319 | | *.
2018 1.682,02 1.624,00 58,0223 | . |* . |
2019 1.701,10 1.660,87 40,2257 | . |* . |
Total 14.949,56 14.949,56 0,0000
Concluzii

Modelul econometric unifactorial liniar al dinamicii consumului final de
energie regenerabili si de biocombustibili in Grecia, din perioada 2010 —
2019,y =1.292,173 + 36,86962 - t + u, este confirmat ca un model cu
viabilitate deplind, deoarece sunt indeplinite toate conditiile impuse de atestare:

- estimatorii modelului sunt semnificativ diferiti de zero, in baza
informatiei oferite de ,, Criteriul t”;

- intensitatea corelatiei dintre variabilele incluse in model este
suficient de puternica (R = 0,72205);

- prin prisma raportului de corelatie (R) si a coeficientului de
determinare (R? = 52,1360%), se valideaza existenta unei corelatii statistice
reale intre variabilele sistemului studiat, in baza informatiei oferite de
., Criteriul F”. Variabila exogena reprezentatd de variabila timp acorda o
durata comparabild de manifestare (anual) a factorilor tehnologici, economico-
financiari si organizatorici (de productie si distributie), pentru a determina
majorarea semnificativa a consumului final de energie regenerabila si de
biocombustibili;

- modelul identifica prin marimea coeficientului de regresie (,,b ") ca
de laun an la altul consumul final de energie regenerabila si de biocombustibili
al Greciei creste cu 36,86962 mii tone echivalent in petrol,;
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- variabila reziduald este homoscedastica si, in aceste conditii, se
precizeaza ca:

- dispersia erorilor este constantd, patratul variabilei reziduale nu se
coreleaza cu variabila exogena (variabila timp);

- aplicarea ,, Criteriului t” pentru verificarea semnificatiei parametrilor
ecuatiei de tendinta (regresie) este sustinutd din punct de vedere statistic si se
valideaza cd modelul are o constructie corectd;

- valorile termenului de eroare nu se autocoreleaza;

- in conditiile modelului econometric care formalizeaza corelatia celor
doua variabile, se constatd ca se indeplineste conditia de viabilitate pentru
calcule de extrapolare sau interpolare, deoarece ,, Theil Inequality Coefficient”
este de o marime inferioara nivelului maxim admis de 5% (3,3813%).

- Testul de normalitate al repartitiei variabilei reziduale (,, Testul
Jarque-Bera”) confirma ipoteza de existentd a unei asemanari semnificative
intre repartitia empiricd si repartitia teoreticd normald (Gauss-Laplace),
deoarece probabilitatea asociatd coeficientului Jarque — Bera este de
89,4310%, mai mare comparativ cu o limita critica de 60% - se accepta, astfel,
ipoteza nuld. Prin aceasta testare statistica se identifica calitatea parametrilor
ecuatiei de tendinta a dinamicii consumului final de energie regenerabila si
de biocombustibili in Grecia de a fi de maxima verosimilitate.

Concluzii si previziuni privind Grupul 2 — Sud
Portugalia, Spania, Italia, Croatia si Grecia

Modelele econometrice ale dinamicii consumului final de energie
regenerabila si de biocombustibili aferente celor cinci tari incluse in Grupul
2-Sud, pentru perioada 2010-2019, sunt:

Portugalia: y = 2.279,921 + 62,03989 -t + u

Spania: ¥y = 5.108,625 + 171,1119 -t + u
Italia: y = 6.951,578 + 367,7542 -t + u

Croatia y = 1.284,300 — 13,95542 -t + u
Grecia: y — 1,292,173 + 36,86962 -t + u

Informatiile oferite de analiza compativa a acestor modele pot fi
sistematizate astfel:

- Italia inregistreazd cea mai importantd majorare medie anuald
a consumului final de energie regenerabili si de biocombustibili de
367,7542 mii tone echivalent in petrol, reprezentata de coeficientul de regresie
(,,0"), de la un nivel minim de 6.537,703, in anul 2011, la nivelul maxim de
11.312,725 mii tone echivalent in petrol, inregistrat in anul 2017. in ultimii doi
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ani ai perioadei analizate se constatd, nsd, un regres, care poate fi considerat
nesemnificativ;

- Urmeaza Spania care, cu o crestere medie anuala de 171,1119 mii
tone echivalent in petrol, se situeaza pe locul 2 in Grupul 2 - Sud. Nivelul
minim este inregistrat in anul 2013, de 5.072,979 si nivelul maxim in anul
2019, de 7.202,379 mii tone echivalent in petrol;

- Portugalia realizeazd, de asemenea, o crestere medie anuald
importanta, aconsumuluifinal de energie regenerabila si de biocombustibili,
reprezentatd de coeficientul de regresie b= 62.03989 mii tone echivalent in
petrol. Nivelul minim este inregistrat in anul 2012, de 2.155,595 si nivelul
maxim 1n anul 2019, de 2.904,002 mii tone echivalent in petrol;

- Grecia realizeaza o crestere medie anuald a consumului final de
energie regenerabila si de biocombustibili reprezentata de coeficientul de
regresie b= 36,86962 mii tone echivalent in petrol, care poate fi apreciata
ca semnificativa. Nivelul minim este inregistrat in anul 2010, de 1.249,267 si
nivelul maxim in anul 2019, de 1.701,095 mii tone echivalent in petrol;

- Croatia este singura tard care Inregistreaza scaderi medii anuale
ale consumului final de energie regenerabili si de biocombustibili, cu -
13,95542 mii tone echivalent in petrol. Nivelul minim este inregistrat in
anul 2014, de 1.115,073 si nivelul maxim in anul 2012, de 1.276,613 mii tone
echivalent in petrol.

- Marimea medie anuald a consumului final de energie
regenerabila si de biocombustibili inregistrata de téarile din Grupul 2 - Sud,
in perioada 2010 — 2019, este de 4.069,5214 mii tone echivalent in petrol, iar
pe tari situatia este urmatoarea:

- Portugalia: 2.621,140 mii tone echivalent in petrol

- Spania: 6.049,740 mii tone echivalent in petrol

- Italia: 8.974,226 mii tone echivalent in petrol

- Croatia: 1.207,545 mii tone echivalent in petrol

- Grecia: 1.494,956 mii tone echivalent in petrol

Analiza dinamicii consumului final de energie regenerabila si de
biocombustibili inregistrat de tarile incluse in Grupul 2 — Sud, pe parcursul
anilor 2010 — 2019, este abordatd si prin prisma unui consum final global,
inregistrat de toate cele 5 state care compun acest grup.

Suportul informativ al analizei dinamicii consumului final de energie
regenerabila si de biocombustibili este obtinut prin utilizarea metodologiei
econometrice si expus in Tabelul 2F.1, Tabelul 2F.2, precum si in Figura 2F.1.

Modelul care exprima legitatea dinamicii consumului final de energie
regenerabila si de biocombustibili al statelor incluse in Grupul 2 — Sud este
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de forma liniara, y = 16.916,60 + 623,8201 - t + u, si are o sustinere
statistica sigura de viabilitate.

Consumul final de energie folosita, regenerabila si de biocombustibili.
Niveluri reale, estimate si reziduuri - Grupul 2 - Sud
(Mii tone echivalent in petrol)

Tabelul 2F.1
Nivelurile estimate Plaja reziduurilor

Consumul final de ale consumului Gyy = 11506941

energie regenerabild | Variabila final de energie Reziduuri by +6y5
Anul si de biocombustibili timp regenerabila si de u=y-y

(Nivelurile reale) biocombustibili*

y y

2010 19.503,30 1 17.540,4 1.962,88 . .4
2011 17.592,63 2 18.164,2 -571,608 L.o* ]
2012 19.917.,76 3 18.788,1 1.129,70 L. *. ]
2013 18.431,77 4 19.411,9 -980,108 L.* ]
2014 18.157,05 5 20.035,7 -1.878,65 [ |
2015 19.641,27 6 20.659,5 -1.018,25 L.* ] ]
2016 19.419,89 7 21.283,3 -1.863,45 [*. | .
2017 23.340,72 8 21.907,2 1.433,56 . *]
2018 23.600,08 9 22.531,0 1.069,10 L. >
2019 23.871,61 10 23.154,8 716,811 . * ]
Total | 203.476,1 203.476,1 0,000

* Nivelurile estimate ale consumului final de energie regenerabila si de biocombustibili sunt
calculate pe baza ecuatiei de trend liniar: y = 16.916,60 + 623,8201 -t + u

Tabelul sinoptic al sistemului indicatorilor de reprezentare econometrica
pentru modelul dinamicii consumului final de energie regenerabila si de
biocombustibili din Grupul 2 — Sud

Tabelul 2F.2
IDependent Variable: y = Final consumption — energy use. Renewables si biofuels (Grupul 2 — Sud)
Method: Least Squares
Sample: 2010 - 2019; Included observations: 10
The trend equation (regression) of real levels
y=a+bt+u;y=16916,60+ 623,8201 -t +u
Variable Coefficient Std. Error t-Statistic Prob.
SER02 623,8201 165,9087 3,760020 0,0055
C 16.916,60 1.029,437 16,43287 0,0000
IR-squared 0,638626  [Mean dependent var 20.347,61
|Adjusted R-squared 0,593455  [S.D. dependent var 2.363,424
S.E. of regression: 6y » 1.506,941 [Hannan-Quinn criter. 17,58402
Sum squared resid 18.166.964 |Durbin-Watson stat 1,494946
|F-statistic 14,13775  [Jarque — Bera criter. 0,969578
Prob (F-statistic) 0,005544  [Probability (J-B) 0,615827
[Theil Inequality Coefficient 3,2957%  |Heteroskedasticity Test:White Homoskedasticity

146 Romanian Statistical Review - Supplement nr. 3/ 2022



Prezentarea grafica a reziduurilor (Residual), a nivelurilor reale - baza
de calcul — (Actual) si a nivelurilor estimate (Fitted), pe baza ecuatiei de
tendinta liniara a dinamicii consumului final de energie regenerabila si
de biocombustibili din Grupul 2 — Sud
Figura 2F 1
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Calculul nivelului estimat al consumului final de energie
regenerabila si de biocombustibili de Grupul 2 — Sud, pentru
anii 2020 — 2024, pe baza modelului unifactorial liniar

Nivelurile probabile ale consumului final de energie regenerabila
si de biocombustibili din anii 2020, 2021, 2022, 2023 si 2024 sunt estimate
prin calculul unor niveluri punctuale si al unor intervale de incredere, care iau
in consideratie o eroare limita aferentd unei probabilitati de 95%. Factorul de
probabilitate (valoarea critica) ,,/”” este, in acest caz, de £ 2,306, in conditiile
legii de repartitie Student (cu dispunerea bilaterald a pragului de semnificatie
q=0,05sif=n—-k=10-2=28, grade de libertate).

R Eroarea limita sau maxima admisa:
A= itq’.f: nok Gy5 = £2,306- 1.506,941 = +3.475,00595 mii tone
echivalent in petrol

Valoarea punctualid a estimatiei consumului final de energie
regenerabila si de biocombustibili pentru anul 2020:
Y000=16.916,60 + 623,8201 - 11 = 23.778,6211 mii tone echivalent in
petrol

Limita inferioara:
1;=23.778,6211 —3.475,00595 = 20.303,61515 mii tone echivalent in petrol
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Limita superioara:
lS =23.778,6211 + 3.475,00595 = 27.253,62705 miitone echivalent in petrol

Valoarea punctuald a estimatiei consumului final de energie
regenerabila si de biocombustibili pentru anul 2021:
Y5001 = 16.916,60 + 623,8201 - 12 = 24.402,4412 mii tone echivalent
in petrol
Limita inferioara:
li =24.402,4412 — 3.475,00595 = 20.927,43525 mii tone echivalent in petrol
Limita superioara:
ls =24.402,4412 + 3.475,00595 = 27.879,44715 mii tone echivalent in petrol

Valoarea punctuald a estimatiei consumului final de energie
regenerabila si de biocombustibili pentru anul 2022:
Y5000 = 16.916,60 + 623,8201 - 13 = 25.026,2613 mii tone echivalent in
petrol
Limita inferioara:
Zi =25.026,2613 — 3.475,00595 = 21.551,25535 mii tone echivalent in petrol
Limita superioara:
ls =25.026,2613 4 3.475,00595 = 28.501,26725 mii tone echivalent in petrol

Valoarea punctuald a estimatiei consumului final de energie
regenerabila si de biocombustibili pentru anul 2023:
Y503 = 16.916,60 +623,8201 - 14 = 25,650,0814 mii tone echivalent in
petrol
Limita inferioara:
li:25' 650,0814 — 3.475,00595 = 22.175,07545 mii tone echivalent in petrol
Limita superioara:
ls =25.650,0814 + 3.475,00595 = 29.125,08735 mii tone echivalent in petrol

Valoarea punctuald a estimatiei consumului final de energie
regenerabila si de biocombustibili pentru anul 2024:
Y5004 = 16.916,60 + 623,8201 - 15 = 26.273,9015 mii tone echivalent in
petrol
Limita inferioara:
Zl. =26.273,9015 — 3.475,00595 = 22.798,89555 mii tone echivalent in petrol
Limita superioara:
ls =26.273,9015 + 3.475,00595 = 29.748,90745 mii tone echivalent in petrol
Nota: Se mentioneaza cd Grupului 2—Sud are o structura mai eterogena,
comparativ cu Grupul 1 — Vest, identificatd prin mérimea estimatiei nvelului
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relativ al erorii medii a ecuatiei de tendinta (regresie) sau a coeficientului de
variatie, I?y,f (7,406% = 3,711%)) si, in consecintd, si limitele intervalelor
de incredere sunt mai largi, iar precizia estimatiei nivelului prognozat este mai
redusa.

Calculele care vizeaza predictiile pentru anii 2020 - 2024 prefigureaza
cresterea, In continuare, a consumului final de energie regenerabila si de
biocombustibili, in tarile Grupului 2 — Sud, o tendinta legica care, dupa cum
s-a confirmat statistic, este sustinuta prin decizii politice si economice, ca
raspuns necesar la degradarea mediului, la fenomenul incalzirii globale prin
poluare.

Observatie: Analiza Grupului 2 - Sud aduce in discutie si elaborarea unor
modele de tip panel, care caracterizeazad dinamica generald a consumului
final de energie regenerabila si de biocombustibili pentru cele S state:
Portugalia, Spania, Italia, Croatia si Grecia.

Baza de date pentru modelele cu date de tip panel si variabile dummy,
cu efecte specificate pentru tara, pentru timp si pentru tara si pentru
timp — Grupul 2 — Sud
Tabelul 2F.3

Tara*| Mii tone
’ echivalent in| ¢
Anul petrol

1-10 | 2.526,767
1-11 | 2.529.915
1-12 | 2.155.595
1-13 | 2.216.,722
1-14 | 2.727.343
1-15 | 2.784.451
1-16 | 2.773.300
1-17 | 2.775.565
1-18 | 2.817.740
1-19 | 2.904.002
2-10 | 5.383.,731
2-11 | 5.834.406
2-12 | 6.323.400
2-13 | 5.072.979
2-14 | 5.461.866
2-15| 5.737.364
2-16 | 6.062,551
2-17 | 6.425917
2-18 | 6.992.810
2-19 | 7.202.,379
3-10 | 9.072,963
3-11 | 6.537,703
3-12 | 8.587,723
3-13 | 8.498.169
3-14 | 7.453.299
3-15 | 8.364.717
3-16 | 8.042.766
3-17 | 11.312,725
3-18 | 10.959.962
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3-19110912230 |10/ 0 O] 1 |O]JO]O]OJO]OJO]O]O]O]O]1
4-10| 127057 |1 {00 O 1 ]O]|]T1]OJO]J]O]OJO]O]O]O]O
4-11 123706 (2|00} 0|10 JO]1]O]O]J]O]O]O]OJ]O]O
4-12 1276061 (3100} 0 }|1]0JO]O]1T]O]J]O]O]O]OJ]O]O
4-13 1261,15 (41000 )1]0JO]O]JO]T1T|]O]O]O]OJ]O]O
4-14| 111507 |50 |0 O 1 ]J]O]O]JOJO]JO]1T[]O]O]O]O]O
4-15 125537 [ 610|100 ]1]0JOJO]J]O]O]O 1 0[O0 O07]O
4-16| 119131 |70 |0 O [1]O|]O]O[]O]JO]O]O 1 0]01]0
4-17 1.16885 [8] 0| 0| O |J1]OJO]O]JO]O|J]O]O]O 1 010
4-18 1.14755 {91000 }|1]0JOJO]J]O]O]J]O]O]O]O 110
4-19 1.15190 (10 00| 0O} 1]0O0JO]O]J]O]O]J]O]O]OJO]O]1
5-10| 1249267 1|00 OJO] 1 |1]OJO|]O|J]O]O|]OJ]OJ]OJO
S5-11] 1453542 |2 |00} 0]0Of]1]OJ1]OJO]O]OJOJ]O]O]O
5-12| 1574432 {3100 O0OJO]1|O]O]J1]|]O]J]O]O]|]OJ]O|]O]O
5-13 1 1382747 {41000 JO]1|O]OJO|]1|]O]O]|]O]OJ]O]O
5-14] 1399472 |51 00| O0OJO]1|]O]OJO]O|]1]O]O]OJ]O]O
5-15] 1499362 |6 | 0 [ 0] 0O |O]1]O]OJO]O]O 1 0[O0 O0T]O
5-16| 1349959 |70 0] 0 |JO]1]O]OJO]O|JO]O 1 0010
5-17] 1657662 {8 |1 0 | 0| O O] 1[O]O]JO]O|J]O]O]O 1 010
5-18 ] 1682022 |90 (0] 0O JO]1][]O]OJO]OJ]O]O]O]O 110
5-19] 1.701.095 |10/ 0 {0 ] O O] 1[]OJOJO]OJO]JO]OJOJ]OTJ1

*

Z

oti: 1 = Portugalia, 2 = Spania, 3 = Italia, 4 = Croatia si 5 = Grecia

Modelul cu date de tip panel si variabile dummy expuse, pentru efecte
fixe specificate numai pentru tara

Indicatorii de reprezentare econometrica pentru modelul cu date

de tip panel si variabile dummy expuse, pentru efecte fixe specificate

numai pentru tara — Varianta de calcul 1 —

Tabelul 2F 4
IDependent Variable: y = Final consumption — energy use. Renewables si biofuels (Grupul 2 - Sud)
Method: Panel Least Squares
Sample: 2010 — 2019; Periods included: 10; Cross-sections included: 5
[Total panel (balanced) observations: 50
[The trend equation (regression) of real levels:
=a+tb-t+tc-Di+td-Dryt+e-Dis+f Dy+uy
= 808,7539 + 124,7640 - t +1.126,184 - D1 + 4.554,784 - D, + 7.479,270 - D3 —287,4110 - D4+ us
Variable Coefficient | Std. Error | ¢-Statistic Prob.
¢ (Time variable) Wb 124,7640 | 34,64979 | 3,600715 0,0008
ID1 (Portugalia) W 1.126,184 | 314,7224 | 3,578341 0,0009
D> (Spania) “d” 4.554,784 | 314,7224 | 14,47239 0,0000
ID; (Italia) e 7.479,270 | 314,7224 | 23,76466 0,0000
ID4 (Croatia) o -287,4110 | 314,7224 |-0,913221 0,3661
IC_(Model constant) " 808,7539 | 292,9906 | 2,760341 0,0084
IR-squared 0,954332  Mean dependent var 4.069,521
|Adjusted R-squared 0,949142 S.D. dependent var 3.120,561
S.E. of regression: £ 6,5 703,7406  |Akaike info criterion 16,06286
Sum squared resid 21.791.039 |Schwarz criterion 16,29231
Log likelihood -395,5716 |Hannan-Quinn criter. 16,15024
\F-statistic 183,8930 |Durbin-Watson stat 1,327708
IProb (F-statistic) 0,000000 |Jarque — Bera criter. 10,97576
[Theil Inequality Coefficient 6,4877% _ |Probability (J-B) 0,004137
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Nota: Excluderea unei variabile dummy din model este impusa
de conditia de a evita situatia de coliniaritate cu parametrul ,,a”, constanta
modelului. In acest caz, a fost exclusi variabila dummy Dg, aferenta tarii
Grecia. Daca se exclude una din celelalte variabile dummy acordate pentru
tara, parametrul ,,b” (coeficientul de regresie) are aceeasi marime.

Intervalele de incredere pentru estimatorii modelului liniar cu date de
tip panel si variabile dummy expuse, cu efecte fixe specificate numai
pentru tara, in functie de 3 praguri de semnificatie (g =1 - P) — Varianta

de calcul 1 —
Tabelul 2F.5
Coefficient Confidence Intervals
Sample: 2010 —2019; Included observations: 50
90% CI 95% CI 99% CI
Variable Coefficient Low High Low High Low High

t b 124,7640 66,54440 182,9836 5493195 | 194,5961 | 3147714 | 218,0509
D1 ,c” 1.126,184 597,3780 1,654,990 491,9027 1,760,465 | 278,8638 1,973,504
Dy “d” 4.554,784 || 4.025,978 | 5.083,590 3.920,503 | 5.189,066 | 3,707,464 | 5,402,105
Ds e’ 7.479,270 6.950,464 8.008,076 6.844,988 | 8.113,551 || 6.631,949 | 8.326,590
Dy Lf” -287,4110 -816,2170 241,3950 -921,6923 346,8703 | -1.134,731 559,9092
c ,a” 808,7539 316,4623 1.301,045 218,2701 1.399,238 19,94166 1.597,566

Indicatorii de reprezentare econometrica pentru modelul cu date de tip
panel si variabile dummy incluse, pentru efecte fixe specificate numai

pentru tara — Varianta de calcul 2 —

Tabelul 2F.6

IDependent Variable: y = Final consumption — energy use. Renewables si biofuels (Grupul 2 - Sud)
IMethod: Panel Least Squares
Sample: 2010 — 2019; Periods included: 10; Cross-sections included: 5
Total panel (balanced) observations: 50
The trend equation (regression) of real levels:

=a+b-t+u,+[CX=FESTSMPL ="2010 - 2019"]

=3.383,319+ 124,7640- ¢ + u, (se adauga efectul fix pentru tara)

=3.383,319+ 124,7640 - ¢ + u, + [CX=F,ESTSMPL="2010 - 2019"]

Variable Coefficient | Std. Error | z-Statistic Prob.
¢t (Time variable) Wb 124,7640 34,64979 | 3,600715 0,0008
C (Model constant)  ,,a” 3.383,319 214,9963 | 15,73664 0,0000
Effects Specification; Cross-section fixed (dummy variables

IR-squared 0,954332  [Mean dependent var 4.069,521
|Adjusted R-squared 0,949142  |S.D. dependent var 3.120,561
S.E. of regression: £ 8,5 703,7406  |Akaike info criterion 16,06286
Sum squared resid 21.791.039  |Schwarz criterion 16,29231
Log likelihood -395,5716  |[Hannan-Quinn criter. 16,15024
\F-statistic 183,8930  |Durbin-Watson stat 1,327708
IProb (F-statistic) 0,000000  [arque — Bera criter. 10,97576
Theil Inequality Coefficient 6,4877%  |Probability (J-B) 0,004137
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Intervalele de incredere pentru estimatorii modelului liniar cu date de
tip panel si variabile dummy incluse, cu efecte fixe specificate numai
pentru tara, in functie de 3 praguri de semnificatie (g =1 - P) — Varianta

de calcul 2 —
Tabelul 2F.7
Coefficient Confidence Intervals
Sample: 2010 - 2019; Included observations: 50
I T I
90% CI 95% CI 99% CI

Variable Coefficient Low High Low High Low High
[ 124,7640 | 66,54440 | 182,9836 | 54,93195| 194,5961 || 31,47714 | 218,0509
Cc ,a 3.383,319 | 3.022,076| 3.744,563 || 2.950,023| 3.816,616| 2.804,489 | 3.962,149

Figura 2F.2 oferd informatia vizuald a modului in care cele trei
componente de definire a modelului (datele reale si respectiv estimate ale
variabilei endogene si reziduurile) sunt localizate in fiecare an al perioadei
analizate, 2010-2019. Forma graficd prezentatd confirmad interpretarea
rezultatelor din Tabelul 2F.8.

De asemenea, se poate formula aprecierea ca marimea reziduurilor nu
depaseste estimatia erorii limita (A ), rezultati din produsul valorii critice a
Wi 2,,p 010 = £ 2,0162, pentru o probabilitate de 95% (pragul de semnificafie
de 5% este dispus bilateral) si 8 grade de libertate (in baza legii de distributie
Student). f=n—k= 50— 6 =44, cu estimatia erorii medii a ecuatiei de tendinta,
Gyy = 1703,7406, situatie expusd grafic in ultima coloana a Tabelului
2F.8. Se constatd Tnsa patru exceptii care pot fi ignorate (Italia in anii 2011,
2014, 2017 si 2018). Aceste constatari statistice sustin cu suficienta incredere
ca modelul liniar cu variabile dummy expuse, cu efecte fixe specificate
numai pent=1 tara, este o reprezentare corecta a realitatii.
(A=2,0162"703,7406=+ 1.418,8818 mii tone echivalent in petrol)
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Prezentarea grafica a reziduurilor (Residual), a nivelurilor reale - baza

de calcul — (Actual) si a nivelurilor estimate (Fitted), pe baza ecuatiei de

tendinta liniara a dinamicii consumului final de energie regenerabila si
de biocombustibili — Grupul 2 - Sud

Figura 2F2
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Seria nivelurilor reale (baza de calcul), a nivelurilor estimate pe baza
ecuatiei de tendinta, privind dinamica consumului final de energie
regenerabila si de biocombustibili si respectiv plaja termenului rezidual
(Model econometric unifactorial liniar: Grupul 2 - Sud)

(model liniar cu variabile dummy cu efecte fixe specificate numai pentru
tard)

(Mii tone echivalent in petrol)

Tabelul 2F.8

Tara* Nivelurile reale ale Nivelurile estimate ale Reziduuri . . .
Anul consumului final de consumului final de u=y-y Flaja reziduurilor

energie regenerabild si de| energie regenerabila si Gy =1703,7406

biocombustibili de biocombustibili Oyy +0yy
y y

1-10 2.526,77 2.059,70 467,065 | . |*. |
1-11 2.529,92 2.184,47 345449 | . 1*. |
1-12 2.155,59 2.309,23 -153,635 | .|
1-13 2.216,72 2.433,99 217272 | F L]
1-14 2.727,34 2.558,76 168,585 | . [*. |
1-15 2.784.,45 2.683,52 100,929 | . |*. |
1-16 2.773,30 2.808,29 -349860 | . * . |
1-17 2.775,57 2.933,05 -157485 | . |
1-18 2.817,74 3.057.,81 -240,074 | . ¥ |
1-19 2.904,00 3.182,58 -278,576 | . *| |
2-10 5.383,73 5.488,30 -104,571 | L F L]
2-11 5.834,41 5.613,07 221,340 | *. |
2-12 6.323,40 5.737,83 585,570 | [* ]
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2-13 5.072,98 5.862,59 789615 | *|. |
2-14 5.461,87 5.987,36 525492 | *|. |
2-15 5.737,36 6.112,12 374758 | . *|. |
2-16 6.062,55 6.236,89 174335 | % . |
2-17 6.425,92 6.361,65 64,2666 | . * . |
2-18 6.992,81 6.486,41 506,396 | . |*. |
2-19 7.202,38 6.611,18 591,201 | . |*. |
3-10 9.072,96 8.412,79 660,175 | .| * |
3-11 6.537,70 8.537,55 -1.999.85 | * .|. |
3-12 8.587.72 8.662,32 745926 | . *. |
3-13 8.498,17 3.787,08 288911 | .*|. |
3-14 7.453,30 8.911,84 145854 | * . |. |
3-15 8.364,72 9.036,61 671891 | * . |
3-16 8.042,77 9.161,37 L1861 | *.|. |
3-17 11.312,7 9.286,14 202659 | .|. *
3-18 10.960.0 9.410,90 1.549.06 | . |.*|
3-19 10.912.2 9.535,66 137657 | . |.* |
4-10 1.270,57 646,107 624465 | .| * |
4-11 1.237,06 770,871 466,189 | . |*. |
4-12 1.276,61 895,635 380,978 | . |*. |
4-13 1.261,15 1.020,40 240749 | . [*. |
4-14 1.115,07 1.145,16 30,0900 | . *. |
1-15 1.255,37 1.269,93 145540 | . * . |
4-16 1.191,31 1.394,69 203377 | .*. |
4-17 1.168,85 1.519,46 350,607 | .*|. |
4-18 1.147,55 1.644,22 496,674 | *|. |
4-19 1.151,90 1.768,98 617,079 | _*|. |
5-10 1.249.27 933,518 315749 | . [*. |
5-11 1.453,54 1.058,28 395260 | . |*. |
5-12 1.574,43 1.183,05 391,386 | . |*. |
5-13 1.382,75 1.307.81 749370 | . *. |
5-14 1.399,47 1.432,57 33,1020 | . * . |
5-15 1.499.36 1.557,34 579760 | . * . |
5-16 1.349.96 1.682,10 332043 | . *|. |
5-17 1.657,66 1.806,87 149204 | .* . |
5-18 1.682.02 1.931,63 249,608 | .*. |
5-19 1.701,10 2.056,39 355299 | . *|. |
Total 203.476,1 203.476,1 0,0000

*Nota: 1 = Portugalia, 2 = Spania, 3 = Italia, 4 = Croatia si 5 = Grecia
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Modelul cu date de tip panel si variabile dummy expuse, pentru efecte
fixe specificate numai pentru timp
Indicatorii de reprezentare econometrica pentru modelul cu date de tip
panel si variabile dummy expuse, pentru efecte fixe specificate numai
pentru timp
Tabelul 2F9

IDependent Variable: y = Final consumption — energy use. Renewables si biofuels (Grupul 2 - Sud)
Method: Panel Least Squares
Sample: 2010 — 2019; Periods included: 10; Cross-sections included: 5
[Total panel (balanced) observations: 50
The trend equation (regression) of real levels:
=atb-ttcDi+d-Ds+eDo+f-Diotg-Du+h-Dip+iDiz+j-Diatu
v =3.803,586 + 97,0736 * t — 479,2084 -D7 — 111,2545 -Dg — 505,5277 *D9 — 657,5436 Do — 457,7744 D1 — 599,1233 -
D12+ 87,96851 D)3 +42,76736 D4 +
Variable Coefficient Std. Error t-Statistic Prob.
¢ (Time variable) Wb 97,07356 240,1395 0,404238 0,6882
Variabila dummy D7 (pentru anul 2011) ,.¢” | -479,2084 2.051,753 -0,233560 0,8165
Variabila dummy Dsg (pentru anul 2012) ,.d” -111,2545 1.965,627 -0,056600 0,9551
Variabila dummy Dy (pentru anul2013) ,.e” | -505,5277 1.906,048 -0,265223 0,7922
Variabila dummy Dio (pentru anul 2014) ./ | -657,5436 1.875,550 -0,350587 0,7277
Variabila dummy Dy, (pentru anul 2015) ,.¢” | -457,7744 1.875,550 -0,244075 0,8084
Variabila dummy D) (pentru anul 2016) 5> | -599,1233 1.906,048 -0,314327 0,7549
Variabila dummy D3 (pentru anul 2017, ,,i” 87,96851 1.965,627 0,044753 0,9645
Variabila dummy D4 (pentru anul 2018) /" 42,76736 2.051,753 0,020844 0,9835

IC_(Model constant) " 3.803,586 1.706,512 2,228866 0,0315
IR-squared 0,021071 |Mean dependent var 4.069,521
|IAdjusted R-squared -0,199187 |S.D. dependent var 3.120,561
S.E. of regression: £ Gy,5 3.417,245 |Akaike info criterion 19,28791
Sum squared resid 4,67E+08 |Schwarz criterion 19,67032
ILog likelihood -472,1978 |Hannan-Quinn criter. 19,43354
\F-statistic 0,095667 |Durbin-Watson stat 0,049300
Prob (F-statistic) 0,999592

Nota: Au fost excluse din model doua variabile dummy, pentru a evita situatia
de coliniaritate cu parametrul ,,a”, constanta modelului. In acest caz, au fost
excluse variabila dummy Dy, aferenta anului 2010 si respectiv D, 5 aferentd
anului 2019. Daca se exclud alte doua din celelalte variabile dummy acordate
pentru timp, parametrul ,,b” (coeficientul de regresie) are aceeasi marime.
Atat indicatorii de reprezentare econometricd pentru modelul cu date de tip
panel si variabile dummy expuse, pentru efecte fixe specificate numai pentru
timp (Tabelul 2F.9), cat si prezentarea grafica din Figura 2F.3, sustin informatia
statisticd ca variabila endogend, consumul final de energie regenerabila si
de biocombustibili, nu Inregistreazd modificari semnificative in functie de
variabila timp (R? = 2,1071%).
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Prezentarea grafica a nivelurilor estimate ale dinamicii consumului
final de energie regenerabila si de biocombustibili, din perioada 2010-
2019, pe baza modelului cu date de tip panel si variabile dummy expuse,
pentru efecte fixe specificate numai pentru timp, (Grupul 2 - Sud)

Figura 2F3
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Modelul cu date de tip panel si variabile dummy expuse, pentru efecte
fixe specificate pentru tara si pentru timp
Indicatorii de reprezentare econometrica pentru modelul cu date de tip
panel si variabile dummy expuse, pentru efecte fixe specificate pentru
tara si pentru timp

b 5

Tabelul 2F 10

Dependent Variable: y = Final consumption — energy use. Renewables si biofuels (Grupul 2 - Sud)
Method: Panel Least Squares
Sample: 2010 - 2019; Periods included: 10; Cross-sections included: 5
Total panel (balanced) observations: 50
The trend equation (regression) of real levels:
=a+b-t+cDy+d-Ds+e-Dy+f-Ds+g-D7+h-Dg+i-Do+j-Dio+k-Dyy+1-Diy+m-Diz+n-Dist
Ust
=2.355,205 + 97,07356 -t + 3.428,600 -D> + 6.353,086 -D3 — 1.413,595 -Dy — 1.126,184 -Ds —
“479,2084 -D7 — 111,2545 -Dg — 505,5277 *Dg — 657,5436 - D19 — 457,7744 D1y — 599,1233 - Dyp +
87,96851 -D3 +42,76736 -Dis+ uy

Variable Coefficient| Std. Error | ¢-Statistic Prob.

¢ (Time variable) Wb 97,07356 49,90752 1,945069 0,0596
Variabila dummy D, (Spania) »C 3.428,600 | 317,6095 10,79502 0,0000
Variabila dummy D; (Italia) WA’ 6.353,086 | 317,6095 20,00282 0,0000
Variabila dummy D4 (Croatia) e’ -1.413,595 | 317,6095 -4,450732 0,0001
Variabila dummy Ds (Grecia) o -1.126,184 | 317,6095 -3,545813 0,0011
Variabila dummy D; (pentru anul 2011) ,,0” | -479,2084 | 426,4101 -1,123820 0,2685
Variabila dummy Dy (pentru anul 2012) , A" | -111,2545 | 408,5107 | -0,272342 0,7869
Variabila dummy Do (pentru anul2013) i | -505,5277 | 396,1287 -1,276170 0,2101
Variabila dummy Dio (pentru anul2014) ;" | -657,5436 | 389,7902 | -1,686917 0,1003
Variabila dummy Dy, (pentru anul 2015) k> | -457,7744 | 389,7902 -1,174412 0,2479
Variabila dummy D1> (pentru anul 2016) ,,/” | -599,1233 | 396,1287 -1,512446 0,1392
Variabila dummy D)3 (pentru anul 2017, ,m” | 87,96851 408,5107 0,215340 0,8307
Variabila dummy D4 (pentru anul 2018) ,.n” | 42,76736 426,4101 0,100296 0,9207
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C (Model constant) " 2.355,205 | 407,5951 ! 5,778296 0,0000
IR-squared 0,961946 Mean dependent var 4.069,521
Adjusted R-squared 0,948205 |S.D. dependent var 3.120,561
S.E. of regression: + Gy, y 710,1965 |Akaike info criterion 16,20046
Sum squared resid 18.157.646 |Schwarz criterion 16,73582
ILog likelihood -391,0114 [Hannan-Quinn criter. 16,40433
F-statistic 70,00220 |Durbin-Watson stat 1,268230
IProb (F-statistic) 0,000000 arque — Bera criter. 5,766278
[Theil Inequality Coef. 5,9180% |Probability (J-B) 0,055959

Concluzii privind viabilitatea modelelor cu date de tip panel pentru
Grupul 2 - Sud
Analiza Grupului 2 — Sud: Portugalia, Spania, Italia, Croatia si Grecia
ofera urmatoarele informatii:

- expresia matematica a modelului liniar cu variabile dummy expuse,
cu efecte fixe specificate numai pentru tara, Tabelul 2F.4, este apreciata
ca are caracteristicile de viabilitate superioare modelelor aferente timpului si
respectiv spatiului si timpului:

y =808,7539 + 124,7640 - ¢ + 1.126,184 - D, +4.554,784 - D, +7.479,270 -
D;—287,4110- Dy +ug;

- modelul exprima in mod real dinamica consumului final de energie
regenerabila si de biocombustibili, prin prisma coeficientului de determinare,
care este atestat statistic ca semnificativ diferit de zero, in baza ,, Criteriului
(DW=1,327708) si nu se distribuie asimptotic normal (J-B = 10,97576; Prob.
(J-B) =0,4137%), Tabelul 2F.4;

- estimatorul ,,b6”" al modelului cu variabile dummy expuse, cu efecte
fixe specificate numai pentru tard, dimensioneazd cresterea medie anuala
a consumului final de energie regenerabild si de biocombustibili, din anii
supusi analizei, pentru cele 5 state incluse Tn Grupul 2 — Sud, la 124,7640
mii tone echivalent in petrol, Tabelul 2F.4 si Tabelul 2F.6. De asemenea, in
baza rezultatelor prezentate in Tabelul 2F.5 si Tabelul 2F.7, se mentioneaza si
intervalul de incredere al coeficientului, care este calculat pentru 3 praguri de
semnificatie;

- modelul cu variabile dummy expuse cu efecte fixe specificate
pentru tard si pentru timp exprimd, de asemenea, in mod real dinamica
consumului final de energie regenerabila si de biocombustibili, prin prisma
coeficientului de determinare, care este atestat statistic ca semnificativ diferit
ca erorile se autocoreleaza (DW =1,268230) si nu se distribuie asimptotic
normal (J-B = 5,766278; Prob.( J-B) = 5,5959%), Tabelul 2F.8. Se considera
ca nu prezintd o solutie formald mai bine apreciatd comparativ cu modelul
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liniar, care are variabile dummy expuse, cu efecte fixe specificate, numai
pentru tard, deoarece, prin prisma marimii indicatorului ,, S.E. of regression”
(Estimatia erorii medii a ecuatiei de tendinta),

- pentru tard: 4,5 = +703,7406 este mai micd comprativ cu
modelul,

- pentru tard si pentru timp: 6,3 = *710,1965,
desi cele doua modele prezinta, in general, caracteristici statistice comparabile;

- modelul cu variabile dummy expuse, pentru efecte fixe specificate
numai pentru timp, nu are sustinerea statistica necesara si, in aceste conditii,
este ignorat Tabelul 2F.9.

Bibliografie selectiva
[1]. Andrei, T., Bourbonais, R. (2008) —,,Econometrie”, Editura Economica, Bucuresti.
[2]. Anghel, M.G. (2014) — ,,Econometric Model Applied in the Analysis of the
Correlation between Some of the Macroeconomic Variables”, Romanian
Statistical Review — Supplement/Nr. 1/2014, pp. 88-94.

[3]. Anghelache, C., Anghel, M.G., Manole, A. (2015) — “Modelare economica,

financiar-bancara si informatica”, Editura Artifex, Bucuresti.

[4]. Burghelea, Cristina (2014) -,,Macroeconomie”, Editura Transerval, Bucuresti.

[5]. Mihailescu, N. (2021) - ,,Statistica si Bazele statistice ale econometriei”, Editura

Transversal, Bucuresti.

[6]. Mihailescu, N. (2019) — ,,Analiza activitatii economico-financiare — Metodologii
de cercetare, studii de caz rezolvate pentru fundamentarea deciziilor economico
— financiare si teste de cunostinte”, Editura Transversal, Bucuresti.

. Pagliacci, M., Anghelache G.V., Pocan [.M., Marinescu R.T., Manole A. (2011) —
“Multiple Regression — Method of Financial Performance Evaluation”, ART ECO
— Review of Economic Studies si Research, Editura Artifex, Vol. 2/No.4/2011.

[8]. Stancu, S., Andrei, T., Iacob, A.I, Tusa, E. (2008) - ,,Introducere in econometrie

utilizand Eviews”, Editura Economica, Bucuresti.

[7

—

(continuare In numarul urmator)

158 Romanian Statistical Review - Supplement nr. 3 / 2022



