NﬁlEEM

E ACADEMIA DE STUDN ECOMOMICE A MOLDOVEI

AR revista stiintifico-didactica

“Succesul reprezinta capacitatea de a trece de la un
esec la altul fara ati pierde entuziasmul”.

(Winston Churchill)




<15eM

ACADEMIA DE STUDII ECONOMICE A MOLDOVEI

ECONOMICA

Revista stiintifico-didactica

An. XXVIII, nr.1 (111), martie 2020

© Serviciul Editorial-Poligrafic al ASEM




COLEGIUL DE REDACTIE:

Prof. univ. dr. hab. acad. Gheorghe MISCOI, Academia de Stiinte a Moldovei

Prof. univ. dr. hab. m.c. al ASM, Dumitru MOLDOVAN, Academia de Studii Economice din Moldova

Prof. univ. dr., acad. Anatolii MAZARAKI, Universitatea Nationald de Comert si Economie din Kiev, Ucraina

Prof. univ. dr. hab. lon BOLUN, Academia de Studii Economice din Moldova

Prof. univ. dr. hab. Vasile BUCUR, Academia de Studii Economice din Moldova

Prof. univ. dr. hab. Eugenia FEURAS, Academia de Studii Economice din Moldova

Prof. univ. dr. hab. Rodica HINCU, Academia de Studii Economice din Moldova

Prof. univ. dr. Serghii CAVUN, Institutul Educational si Stiintific din Kharkiv, Ucraina

Prof. univ. dr. lon PETRESCU, Universitatea ,,Spiru Haret”, Bragov, Roménia

Prof. univ. dr. loan-Franc VALERIU, Academia Roméand, Institutul National de Cercetari Economice ,Costin C. Kiritescu”
Prof. univ. dr. Gheorghe ZAMAN, m.c. al Academiei Roméne, Institutul de Economie Nationald, Roménia
Prof. univ. dr. Alban RICHARD, Universitatea ,Pierre Mendes France de Grenoble”, Franta

Prof. univ. dr. Oleg STRATULAT, Academia de Studii Economice din Moldova

Prof. univ. dr. Piotr BULA, Universitatea de Economie din Cracovia, Polonia

Prof. univ. dr. Nadejda BOTNARI, Academia de Studii Economice din Moldova

Conf. univ. dr. Natalia ALTUHOVA, Universitatea de Finante de pe langd Guvernul Federatiei Ruse
Conf. univ. dr. Veselin POPOV, Academia de Economie ,,D. A. Tenov” din Svistov, Bulgaria

Conf. univ. dr. Oxana SAVCIUC, Academia de Studii Economice din Moldova

Conf. univ. dr. Olga PUGACIOVA, Universitatea de Stat ,,Francysk Skoryna” din Gomel, Belarus

Conf. cercet. dr. Corneliu GUTU, Academia de Studii Economice din Moldova

ECHIPA REDACTIONALA:

Redactor-sef: Grigore BELOSTECINIC,
prof. univ. dr. hab., academician al ASM
Redactor sef-adjunct: Valentina NAMOLOVAN
Redactor literar: Constantin CRACIUN
Redactor tehnic: Natalia IVANOVA
Designer coperta: Maria BUDAN

ADRESA REDACTIEI:

Str. Mitropolit G. Banulescu-Bodoni 59, ASEM, bloc B, b.502,
tel: 022-402-936; 022-402-886
Cod: MD 2005, Chisinau, Republica Moldova
E-mail: economica@ase.md

Revista este acreditata de Consiliul National
pentru Acreditare si Atestare al RM, categoria ,,B”

Revista este indexati in urmitoarele Baze de date si Cataloage Internationale:
DOAJ https://doaj.org/

Directoriu OAJI http://oaji.net/
Electronic Journals Library http://rzblx1.uni-regensburg.de/
Global Impact Factor http://globalimpactfactor.com/

Preluarea textelor editate in revista ,,Economica” este posibila doar cu acordul autorilor.
Responsabilitatea asupra fiecarui text publicat apartine autorilor. Autorii declara pe propria raspundere ca articolele
sunt autentice $i nu exista niciun conflict de interese, totodata, transmit dreptul de autor si editorului.
Opinia redactiei nu coincide intotdeauna cu opinia autorilor.

Certificat de Tnregistrare nr.270 din 31.10.2013

Index postal: PM-31627
ISSN 1810-9136

Editura ASEM, Chisinau-2020



mailto:economica@ase.
https://doaj.org/
http://oaji.net/journal-detail.html?number=1425
http://rzblx1.uni-regensburg.de/ezeit/detail.phtml?bibid=AAAAA&colors=5&lang=en&jour_id=235624
http://globalimpactfactor.com/

<15eM

ACADEMY OF ECONOMIC STUDIES OF MOLDOVA

ECONOMICA

Scientific and didactic journal

Year XXVIII, No.1 (111), March 2020

© Editorial-Polygraphic Service of ASEM




EDITORIAL BOARD:

Professor Dr. Hab. Acad. Gheorghe MISCOI, Academy of Science of Moldova

Professor Dr. Hab. c¢.m. of ASM Dumitru MOLDOVAN, Academy of Economic Studies of Moldova
Professor DSC Acad. Anatolii MAZARAKI, Kyiv National University of Trade and Economics, Ukraine
Professor Dr. Hab. lon BOLUN, Academy of Economic Studies of Moldova

Professor Dr. Hab. Vasile BUCUR, Academy of Economic Studies of Moldova

Professor Dr. Hab. Eugenia FEURAS, Academy of Economic Studies of Moldova

Professor Dr. Hab. Rodica HINCU, Academy of Economic Studies of Moldova

Professor DSC Serghii CAVUN, Kharkiv Educational and Scientific Institute, Ukraine

Professor PhD lon PETRESCU, ,Spiru Haret” University, Brasov, Romania

Professor PhD Valeriu IOAN-FRANC, National Institute of Economic Research of Romanian Academy
Professor PhD Gheorghe ZAMAN, c. m. of Romanian Academy, Institute of National Economy , Romania
Professor PhD Alban RICHARD, ,Pierre Mendeés France de Grenoble” University, France

Professor PhD Oleg STRATULAT, Academy of Economic Studies of Moldova

Professor PhD Piotr BULA, Cracow University of Economics, Poland

Professor PhD Nadejda BOTNARI, Academy of Economic Studies of Moldova

Assoc.Professor PhD Natalia ALTUHOVA, Finance University under Government of the Russian Federation, Russia
Assoc.Professor PhD Veselin POPOV, "D. A. Tsenov" Academy of Economics, Svishtov, Bulgaria
Assoc.Professor PhD Oxana SAVCIUC, Academy of Economic Studies of Moldova

Assoc.Professor PhD Olga PUGACIOVA, ‘Francisk Scorina” Gomel State University, Belarus
Assoc.Researcher PhD Corneliu GUTU, Academy of Economic Studies of Moldova

EDITORIAL STAFF:

Editor-in-chief: Grigore BELOSTECINIC
Professor, Hab. Dr., Academician
Vice-Editor-in-chief: Valentina NAMOLOVAN
Editor (English): Ludmila RURAC
Technical editor: Natalia IVANOVA
Designer of cover: Maria BUDAN

ADDRESS OF PUBLISHING HOUSE:
59, Mitropolit G. Banulescu-Bodoni street, ASEM, block B, office 502,
tel: 022-402-936; 022-402-886
Postcode: MD 2005, Chisinau, Republic of Moldova
E-mail: economica@ase.md

The journal is accredited by the National Certification
and Accreditation Council of RM, Category ,,B”

The journal is indexed in the following International Data Bases and Catalogues:
DOAJ https://doaj.org/
Directoriu OAJI http://oaji.net/
Electronic Journals Library http://rzblx1.uni-regensburg.de/
Global Impact Factor http://globalimpactfactor.com/

The taking over of the texts that are published in the journal “Economica” is possible only with the author’s agreement.
Responsibility for each published text belongs to the authors. The authors declare on their own responsibility that the
articles are authentic and there is no conflict of interest and also transmit the copyright to the publisher.
Authors views do not always coincide with the editorial board’s opinion.

Registration certificate nr.270 of 31.10.2013
Postcode: PM-31627
ISSN 1810-9136

Publishing house of ASEM, Chisinau-2020



mailto:economica@ase.
https://doaj.org/
http://oaji.net/journal-detail.html?number=1425
http://rzblx1.uni-regensburg.de/ezeit/detail.phtml?bibid=AAAAA&colors=5&lang=en&jour_id=235624
http://globalimpactfactor.com/

SUMAR

BUSINESS SI ADMINISTRARE

Impactul procesului de inovare asupra strategiilor si politicilor de dezvoltare
durabila...........cooooii 7

Drd. Valentin Popa, ASEM
Director executiv la Directia Judeteana de Statistica Botosani, Romdnia
Conf. univ. dr. Elena Cara, ASEM

Analiza comparativa a eficientei economice a utilizirii nutrientilor in sistemele
conventional si conservativ de lucrare asolului..............................ccn . 22
Conf.univ. dr. Grigore Baltag, UASM

Implementarea tehnologiilor inovationale — premisﬁ a eficientizarii productiei
agricole... - P 7.
Lect univ. dr Ina Dombrovschl UASM

ECONOMIE FUNDAMENTALA SI APLICATIVA

Politica bugetar-fiscald — instrument de stimulare a cresterii economice................. 51
Conf. univ. dr. Aliona Balan, ASEM
Pozitia investitionala internationala a Republicii Moldova................................. 67

Conf. univ. dr. Rodica Burbulea, UASM
Conf. univ. dr. Elena Moroi, UASM
Conf. univ. dr. Lilia Sargu, USEM

FINANTE, CONTABILITATE SI ANALIZA FINANCIARA
Particularitatile integrarii pietei de actiuni din Republica Moldova pe piata
financiara euUropPeana................cco i 82
Conf. univ. dr. Svetlana Biloocaia, ASEM

Impactul tranzitiei de la regimul Solvabilitate I la regimul Solvabilitate 11

asupra rezervelor de prima in asigurarile generale................................ccoe. 98
Conf. univ. dr. Oleg Verejan, ASEM
Drd. Victor Caldare, ASEM

INFORMATICA, STATISTICA SI CIBERNETICA ECONOMICA

Metode si modele de eficientizare a costurilor de dezvoltare a retelelor
de telecomunicatii......... Y I I
Prof. univ. dr. hab Ille Costas ASEM
Conf. univ. dr. Anatol Godonoaga, ASEM
Drd. Grigore Varanita, ASEM,
Coordonator de program al Conferintei Natiunilor
Unite pentru Comert si Dezvoltare in Turkmenistan

RECENZII

La monografia ,,Cultura organizationali si dezvoltarea durabila a intreprinderii”,
autor: conf. univ. dr. in economie Lilia Covas.................coooiiiiiiiii i, 131
Recenzent: prof. univ. dr. Angela Solcan, ASEM

Revista / Journal ,,ECONOMICA™ nr.1 (111) 2020 -



CONTENT

BUSINESS AND ADMINISTRATION

Impact of the Innovation Process on Sustainable Development Strategies and Policies.... 7
PhD candidate Valentin Popa, ASEM
Executive director - Botosani County Statistics Department, Romania
Assoc. Prof. PhD Elena Cara, ASEM

Comparative Analysis of the Economic Efficiency of Nutrient Use in Conventional
and Conservative SOil WOrK SYSTEMS..........ooiiiiiiiiiieiieie e 22
Assoc. Prof. PhD Grigore Baltag, UASM

Implementation of Innovative Technologies as Premise of Increasing Agricultural
g 00 1104 1 o] o 34
University lecturer PhD Ina Dombrovschi, UASM

FUNDAMENTAL AND APPLIED ECONOMICS

Budgetary and Fiscal Policy — Instrument for Stimulating Economic Growth.......... 51
Assoc. Prof. PhD Aliona Balan, ASEM
International Investment Position of the Republic of Moldova............................. 67

Assoc. Prof. PhD Rodica Burbulea, SAUM
Assoc. Prof. PhD Elena Moroi, SAUM
Assoc. Prof. PhD Lilia Sargu, USEM

FINANCE, ACCOUNTING AND FINANCIAL ANALYSIS

Integration Particularities of the Stock Market of the Republic of Moldova
in the European Financial Market......... ... e 82
Assoc. Prof. PhD Svetlana Biloocaia, ASEM

The Impact of Transition from Solvency | to Solvency Il over the Premium

Reserves in General INSUFANCE. ... . .uuit it it e e e e e e e e 98
Assoc. Prof. PhD Oleg Verejan, ASEM
PhD candidate Victor Caldare, ASEM

INFORMATICS, STATISTICS AND ECONOMIC CYBERNETICS

Methods and Models for Efficiencing the Costs of Telecommuni-cations Networks
Development. .. ... ..o e
Professor Hab. Dr. Ilie Costag, ASEM,
Assoc. Prof. PhD Anatol Godonoaga, ASEM,
PhD candidate Grigore Varanita, ASEM,
Program Coordinator of the United Nations Conference on Trade and
Development in Turkmenistan

.. 113

REVIEW

Of the monograph “Organizational Culture and Sustainable Development
of the Enterprise”, author: Assoc. Prof. PhD in economics Lilia Covas.................. 131
Reviewer: Prof. PhD Angela Solcan, ASEM

A — Revista / Journal ,,ECONOMICA™ nr.1 (111) 2020



BUSINESS ST ADMINISTRARE / BUSINESS AND ADMINISTRATION

330.35:001.825+338.2

IMPACTUL PROCESULUI
DE INOVARE ASUPRA
STRATEGIILOR SI
POLITICILOR DE
DEZVOLTARE DURABILA
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Astdzi exista o strategie predominanta
bazata pe competitivitate si durabilitate,
care este impartasita de catre natiuni, orga-
nizatii internationale si companii din in-
treaga lume. Adica exista o partajare, inte-
legdnd ca societatea actuala este cufundata
intr-un proces complex de globalizare, in
crestere inegala si, prin urmare, se con-
frunta cu o perioada de mari provocari si
oportunitdti care trebuie abordate, cel putin
partial, prin plasarea inovatiei si a sustena-
nemaifiind singurul factor determinant al
economiei mondiale.

Toate formele de inovatii tehnologice,
care pot conduce la o dezvoltare durabila,
precum: procese inovationale, inovatii de
produs, inovatii organizationale, inovatii de
piata, trebuie luate in considerare. Dezvol-
tarea durabila poate fi sustinuta de catre
procesul inovational la diferite nivele: na-
tional, regional si international, unde se
manifesta in mod aparte.

Cuvinte-cheie: dezvoltare durabila,
inovatie, initiative antreprenoriale, inopre-
nor, nevoi economice, responsabilitate
sociala.

JEL: O31, 032.
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IMPACT OF THE
INNOVATION PROCESS
ON SUSTAINABLE
DEVELOPMENT STRATEGIES
AND POLICIES

PhD Valentin POPA, ASEM

Executive director — Botosani

County Statistics Department, Romania
vali_popa_ro@yahoo.com,

Assoc. Prof., PhD Elena CARA, ASEM,
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Today, there is a predominant strategy
based on competitiveness and sustainability,
which is shared by nations, international
organizations and companies around the
world. That is, there is a sharing, under-
standing that today’s society is immersed in
a complex process of globalization, growing
unequally and, therefore, is facing a period
of great challenges and opportunities that
must be addressed, at least in part, by
placing innovation and sustainability at the
centre of the agenda, competitiveness not
the only determining factor of the world
economy.

All forms of technological innovations,
which can lead to sustainable development,
such as: innovation processes, product
innovations, organizational innovations,
market innovations must be considered. Sus-
tainable development can be supported by
the innovation process at different levels:
national, regional, and international, where
it manifests itself separately.

Keywords: sustainable development,
innovation, entrepreneurial initiatives, inno-
preneur, economic needs, social respon-
sibility.

JEL: 031, 032.
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Introducere

Dezvoltarea durabild sau Sustainable
Development, este foarte bine surprinsd de
sintagma ,,Gandeste-te global, actioneaza
local”, cu implicatii in strategia regionala,
politicile economico-financiare, politicile de
mediu, politicile de cercetare si inovare,
politicile de responsabilitate sociala etc. Toti
trebuie sa ne informam, sd intelegem, sa
favorizam si sa aplicam principiile dezvol-
tarii durabile, deoarece este datoria noastra
morald sd protejdm mediul pentru generatia
viitoare si sd obtinem, in acelasi timp, renta-
bilitate economica.

In tarile mai dezvoltate, inovatia (in
gospodariile casnice, in produs sau in pro-
ces, in marketing organizational sau 1n cola-
borare) si initiativele antreprenoriale duc la
rezultate sustenabile, din punct de vedere
economic, mai ridicate decat in cele slab
dezvoltate. Tarile cu dezvoltare durabila
scazuta trebuie sa profite de informatiile
valoroase furnizate de stiintd, trebuie sa ino-
veze In productie, Tn marketing, In orga-
nizare si trebuie sd colaboreze cu alte intre-
prinderi sau institutii de stat, universitati,
centre de cercetare etc. IMM-urile (Intre-
prinderile Mici, inclusiv Micro si Mijlocii)
cu un nivel ridicat antreprenorial, sunt mai
inovatoare si aduc performante superioare
pentru dezvoltarea durabila. Prin urmare,
statul ar trebui sd fie implicat 1n initiativele
si activitatile de inovare ale IMM-urilor,
raspunzand provocarilor actuale si viitoare.
»Antreprenoriatul durabil obtine caracte-
ristici principale, precum responsabilitatea
sociald, competitivitatea, progresivitatea,
crearea si utilizarea cunostintelor, inovati-
vitate, dinamism si cautd avantaje care
creeaza valoare sociala” [1].

Cresterea inovatiei tehnologice pentru
dezvoltarea durabild este o provocare com-
plexa, deoarece conceptele de inovatie si
dezvoltare durabila acopera ambele aspecte.

Introduction

Sustainable Development is very well
said in the phrase “Think globally, act
locally”, with implications for regional stra-
tegy, economic and financial policies, envi-
ronmental policies, research and innovation
policies, social responsibility policies, etc.
We all need to be informed in order to
understand, promote and apply the prin-
ciples of sustainable development because it
is our moral duty to protect the environment
for the next generation and to obtain eco-
nomic returns in the same time.

In more developed countries, innova-
tion (in households, in product or in process,
in organizational marketing or in colla-
boration) and entrepreneurial initiatives lead
to economically sustainable results higher
than in the underdeveloped ones. Countries
with low sustainable development must take
advantage of the valuable information pro-
vided by science, must innovate in pro-
duction, marketing, organization and must
collaborate with other state-owned enter-
prises or institutions, universities, research
centres, etc. Highly entrepreneurial SMEs
(small enterprises, including micro and
medium sised) are more innovative and
deliver superior performance for sustainable
development. Therefore, the state should be
involved in SME innovation initiatives and
activities, responding to current and future
challenges. *“Sustainable entrepreneurship
achieves key characteristics such as social
responsibility, competitiveness, progressivity,
knowledge creation and utilization, innova-
tion, dynamism and seeks advantages that
create social value” [1].

Increasing technological innovation for
sustainable development is a complex chal-
lenge because the concepts of innovation and
sustainable development cover both aspects.

In the case of companies that innovate
from a sustainable development perspective,

Revista / Journal ,,ECONOMICA™ nr.1 (111) 2020
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Tn cazul companiilor ce inoveaza intr-
o perspectiva de dezvoltare durabila trebuie
sd se implementeze o combinatie de procese
inovationale, inovatii de produs, inovatii
organizationale si inovatii de piatd, aceste
prioritati fiind stabilite pragmatic, avand in
vedere oportunitatile si constrangerile.

Metode aplicate

Metoda de cercetare rezida, in primul
rand, in analiza materialului faptic si teoretic
cu privire la definirea conceptelor de ino-
vatie si dezvoltare durabild in economia con-
temporand. S-a utilizat studiul literaturii si
prezentarea sintezei rezultatelor acesteia,
analiza cercetdrilor in domeniu pentru for-
mularea argumentarii teoretice, precum si
aplicarea metodei de comparatie in procesul
de realizare a propriilor viziuni. Suportul
informational il constituie literatura de spe-
cialitate in domeniul managementului. La
baza fundamentarii teoretice au stat asa
metode ca: analiza, sinteza, argumentarea,
comparatia si deductia. In abordarea teore-
ticd, bazatd pe discutia despre literatura
curentd, acordam prioritate la o0 confruntare
de surse din diferite domenii, in special con-
fruntare intre studii sociale privind inovatia
st studii privind dezvoltarea durabila.

Rezultate si discutii

In cazul companiilor ce inoveaza intr-
o perspectiva de dezvoltare durabila trebuie
sa se implementeze o combinatie de procese
inovationale, inovatii de produs, inovatii orga-
nizationale si inovatii de piatd, aceste priori-
tati fiind stabilite pragmatic, avand in vedere
oportunitatile si constrangerile.

Dupa cum este abordata inovatia si
privit impactul inovatiei asupra dezvoltarii
durabile, putem identifica trei categorii de
companii:

1. Companii mari.

Acestea nu sunt definite exclusiv de
marimea lor, ci si de apartenenta la un grup
international sau la o retea comerciald. Dez-

Revista / Journal ,,ECONOMICA™ nr.1 (111) 2020

a combination of innovative processes, pro-
duct innovations, organizational innovations
and market innovations must be imple-
mented; these priorities being pragmatically
set, taking into account opportunities and
constraints.

Methods applied

The research method resides, first of
all in the analysis of the factual and theo-
retical material regarding the definition of
the concepts of innovation and sustainable
development in the contemporary economy.
The literature study was used and the
synthesis of its results was presented, the
analysis of the researches in the field for the
formulation of the theoretical argumenta-
tion, as well as the application of the com-
parison method in the process of realizing
their own visions. The informational support
is the specialized literature in the field of
management. At the base of the theoretical
foundation were methods such as: analysis,
synthesis, argumentation, comparison and
deduction. In the theoretical approach, based
on the discussion about the current lite-
rature, we give priority to confrontation of
sources from different fields, especially con-
frontation between social studies on innova-
tion and studies on sustainable development.

Results and discussions

In the case of companies innovating
from a sustainable development perspective, a
combination of innovative processes, product
innovations, organizational innovations and
market innovations must be implemented,
these priorities being pragmatically set, taking
into account opportunities and constraints.

The way innovation is addressed and
the impact of innovation on sustainable
development considered, we can identify
three categories of companies:

1. Large companies.

These are not defined solely by their
size, but also by their affiliation with an

—  mm
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voltarea durabild este un element al stra-
tegiei pe termen lung, deoarece aspectele
economice $i de mediu sunt tot mai inter-
dependente. Tn general, companiile adap-
teazd conceptul de sustenabil la dezvoltarea
activitdtilor lor, ceea ce il face un concept
»adhoc”. Companiile mari au, in general,
structuri de cercetare si dezvoltare cu resurse
financiare suficiente, acces la tehnologii
dezvoltate de altii. Pentru ei, inovatia tehno-
logica este un mijloc de a se clasa in fata
concurentei, de a propune produse noi, de a
imbunatati performantele, de a sciadea cos-
turile de productie, reducand in acelasi timp
aspectele nocive asociate cu productia.

In perspectiva dematerializarii econo-
miei, mai multe companii au decis sd com-
bine serviciile cu produsele lor pentru a
creste valoarea la ceea ce ofera, prin comple-
mentarea continutului lor cu servicii.
Aceasta politica 1i ajutd sa reduca productia
de bunuri care, de reguld, creeaza deseuri si
sd creasca productia de servicii, pentru a
satisface mai bine cererea clientului si pentru
a creste fidelitatea clientilor. Aceastd con-
tributie suplimentara necesita abilitati care nu
sunt usor de standardizat, asa ca devine mai
simplu de evitat concurenta pentru produsele
fabricate. Mediul Tnconjurator este clar un
argument al acestei strategii.

Implementarea strategiilor de comuni-
care este o inovatie de marketing. Nu numai
ca compania informeaza publicul larg cu
privire la eforturile sale de a reduce impactul
asupra mediului, dar in plus, isi asculta
clientii si incearcd sa obtind devotamentul
angajatilor sai. O forma sofisticatd a strate-
giei de comunicare constd in participarea
directd la dezvoltarea de masuri restrictive
(standarde de emisii, acorduri de ramura
etc.). Acest efort pare sa arate o abordare
proactiva a companiilor cu privire la pro-
blema mediului, dar, pe de altd parte, ar
putea fi si o modalitate de a Impiedica

El—

international group or a commercial net-
work. Sustainable development is an ele-
ment of the long-term strategy because the
economic and environmental aspects are
increasingly interdependent. In general,
companies adapt the sustainable concept to
their activities development, which makes it
an “ad-hoc” concept. Generally, large com-
panies have research and development struc-
tures with sufficient financial resources,
access to technologies, which are developed
by others. For them, technological innova-
tion is a way to class ahead competition, to
propose new products, to improve the
performances, to lower the production costs,
reducing in the same time the harmful
aspects associated with production.

In the prospect of dematerializing the
economy, several companies have decided
to combine services with their products in
order to increase the value of what they offer
by complementing their content with ser-
vices. This policy helps them reduce the pro-
duction of goods, which typically creates
waste and increases the production of ser-
vices, to better meet customer demand and
increase customer loyalty. This additional
contribution requires skills that are not easy
to standardize, so, it becomes easier to avoid
competition for manufactured products.
The environment is clearly an argument for
this strategy.

The implementation of communication
strategies is a marketing innovation. Not
only that the company informs the general
public about its efforts to reduce the impact
on the environment, but it also listens to its
customers and tries to gain the dedication of
its employees. A sophisticated form of the
communication strategy consists in the
direct participation at the development of
restrictive measures (emission standards,
branch agreements, etc.). This effort seems
to show a proactive approach of companies

Revista / Journal ,,ECONOMICA™ nr.1 (111) 2020
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progresul ecologic prin intermediul unei
politici de lobby.

2. Mici companii inovatoare.

Acestea se gasesc adesea pe nisele,
destul de mici, de piata, dar ele sunt con-
vinse ca produsele lor corespund direct
perspectivei  dezvoltarii  durabile. Sunt
nerabdatoare cu privire la progresul de
implementare de catre autoritatile publice a
unei strategii globale de combatere a efec-
tului de sera si care sd promoveze protectia
mediului. Dimensiunile lor mici le impiedica
sa aiba o politica eficientd de lobby, dar
acest lucru nu inseamnd cd sunt pasive.
Aceste companii dezvoltd strategii pentru a
asigura mentinerea sau cresterea lor pe piata
curentd. Desi sunt constiente de dimen-
siunile lor reduse pe piata mondiala, aceste
companii nu se simt restrictive n ceea ce
priveste inovatia tehnologica. Ele considera
ca se pot dezvolta avand cunostinte sufi-
ciente pentru a ramane in concurentd, cel
putin in anumite nise foarte specifice.
Acestea acorda o mare atentie angajatilor sai
si creeazd un climat favorabil pentru cerce-
tare si dezvoltare. Inovatia este crezul lor.

3. Alte companii.

Efectele nocive asupra mediului nu
sunt amenintdri pentru activititile lor pe
perioada scurtd. Dezvoltarea durabila nu este
0 componentd strategicd, ci un aspect care
trebuie luat Tn considerare.

Cand se elaboreaza strategiile de dez-
voltare durabild in fiecare tard in parte,
ponderea acestor trei categorii de companii,
in totalul economiei nationale obligatoriu,
trebuie luatd in considerare.

Rezultatele inovatiilor au un impact
asupra dezvoltdrii durabile, dar ele pot fi atat
pozitive, cat si negative. Caracterizarea §i
clasificarea acestor rezultate se bazeaza pe
utilizarea anumitor criterii:

— Prima serie de criterii are n vedere

obiectivele inovatiilor: prevenire,
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on the environment issue, but, on the other
hand, it could also be a way to hinder
environmental progress through a lobbying
policy.

2. Small innovative companies.

These are often found in relatively
small niche markets, but they are convinced
that their products directly correspond to
prospect of sustainable development. They
are anxious about public authorities, on the
global strategy implementation progress to
combat the greenhouse effect and to pro-
mote the protection of the environment.
Their small size prevents them from having
an effective lobbying policy, but this does
not mean they are passive. These companies
develop strategies to ensure they are main-
taining or growing on current market.
Although they are aware of their small size
on world market, these companies do not
feel restrictive in terms of technological
innovation. They believe that they can
develop sufficient knowledge to stay in
competition, at least in some very specific
niches. They pay close attention to their
employees and create a favourable climate
for research and development. Innovation is
their belief.

3. Other companies.

In short term, the environment harmful
effects are not threats to their activities.
Sustainable development is not a strategic
component, but an aspect that must be
considered.

When developing sustainable develop-
ment strategies in each country, the weight
of these three companies’ categories in the
total national economy should be taken into
consideration.

The results of innovations have an
impact on sustainable development, but they
can be both positive and negative. The
characterization and classification of these
results is based on the use of certain criteria:
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procesare pand la final, reabilitare,
monitorizare, substituire, economi-
sire resurse;

— Un al doilea criteriu vizeaza dis-
tinctia dintre tehnologiile comple-
mentare si cele integrate. Tehno-
logiile complementare sunt adau-
gate la procese sau produse exis-
tente pentru a reduce daunele aduse
mediului asociate productiei sau
consumului. Tn cazul tehnologiilor
integrate, este invers, caracte-
risticile de mediu sunt incorporate
in  conceptul procesului sau
produsului n sine;

— Un al treilea criteriu se refera la
distinctia dintre inovatii incremen-
tale si inovatii radicale. Inovatiile
incrementale sunt Tmbunatatiri aduse
produselor si proceselor existente,
pentru a imbundtati calitatea, pro-
ductivitatea sau diversitatea. Ino-
vatia radicala, pe de altd parte,
produce solutii cu totul noi pentru
sisteme, procese, produse sau
servicii, care se dezvolta intr-o0
noud afacere, pot cauza schimbari
majore intr-o intreagd ramura
industriald sau pot pune bazele unei
noi industrii, insofite de crearea
unor noi piete. Inovatiile radicale
asigurd pentru clienti o valoare
substantial mai mare, aceasta din
urma fiind o dimensiune a noutatii.
Exemple de inovatii radicale sunt:
laserul, fibrele optice, industria
computerelor, radarul etc.

Dezvoltarea durabila prezintd multe

provocari pentru sistemele de monitorizare
colectiva si stimulente pentru inovare ca,
de exemplu:

— Completarea lacunelor pietei in ceea
ce priveste tehnologiile favorabile
dezvoltarii durabile, prin utilizarea

— The first criteria set takes into

account the objectives of innova-
tions: prevention, processing to the
end, rehabilitation, monitoring,
substitution, saving resources.

The second criterion concerns the
distinction between complementary
and integrated technologies. Com-
plementary technologies are added
to existing processes or products to
reduce the environmental damage
associated with production or con-
sumption. In case of integrated
technologies, is the opposite, the
environmental characteristics are
incorporated in the concept of pro-
cess or product.

The third criterion refers to the
distinction between incremental
and radical innovations. Incremen-
tal innovations are improvements to
technical products or production to
improve quality, productivity or
diversity. On the other hand, radi-
cal innovation produces entirely
new solutions for systems, pro-
cesses, products or services, which
develop into a new business, can
cause major changes in an entire
industrial branch, or lay the foun-
dations of a new industry, accom-
panied by the creation of new mar-
kets. Radical innovations ensure
substantially greater customer value,
the latter being a novelty dimen-
sion. Examples of radical innova-
tions are: laser, fibre optics, com-
puter industry, radar, etc.

Sustainable  development presents
many challenges for collective monitoring
systems and incentives for innovation:

— Filling the market gaps in sus-

tainable development technologies
by using different schemes to
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diferitelor scheme, pentru a reduce
decalajul dintre rentabilitate si reve-
nirea la o societate ecologica, intre
generatia actuala si cele viitoare;

— Sprijinirea diseminarii tehnologiilor
curate, avand consum redus de
resurse, prin favorizarea diseminarii
informatiilor si cunostintelor;

— Promovarea diversititii tehnolo-
gice, pentru a evita blocarea tehno-
logizarii pe termen lung;

— Consolidarea capacitdtii de inovare
pe termen lung, prin favorizarea
dezvoltarii competentelor si pros-
pectare strategica;

— Stabilirea procedurilor pentru a Tm-
bunatati coerenta diversilor agenti,
care pot incuraja Insusirea teh-
nologiilor de catre utilizatori si de
citre societate;

— Incurajarea participarii investito-
rilor la elaborarea de scenarii
eficiente pentru o economie social-
economica si evaluarea alegerilor
tehnologice.

Stimulentele inovative in economiile
contemporane, pline de riscuri, mai des sunt
promovate de intreprinderile mici inovative,
deci rolul lor, din an in an, devine tot mai
important, ele au nevoie de sustinere din
partea administratiei publice pentru a putea
rezista pe piata.

Actualmente, in literatura stiintifica, n
relatia dintre antreprenoriat si inovatie, apare
un nou termen: inoprenor (eng. innopreneur).
El este antreprenorul ,,care se angajeaza sa
gestioneze si sd 1s1 asume riscurile unui
model de afaceri. In vremea noastra, un ino-
prenor este interesat de cercetare si dezvol-
tare si este caracterizat ca un vandtor de
inovatie care cauta agresiv oportunitdti; trans-
forma acele oportunitdti in idei concrete care
pot fi comercializate; creeazd valoare adau-
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reduce the gap between profitability
and the return to an ecological
society, between present and future
generations.

— Supporting the dissemination of
clean technologies with reduced
resources consumption, by promo-
ting dissemination of information
and knowledge.

— Promote technological diversity, in
order to avoid blocking long-term
technologicalization.

— Strengthen long-term innovation
capacity by fostering skills deve-
lopment and strategic prospecting.

— Establish procedures to improve the
coherence of the various agents that
can encourage the learning of the
technologies by the users and by
the company.

— Encouraging investor participation
in efficient developing scenarios for
social-economic  economy  and
evaluating technological choices.

Full of risks, in contemporary econo-
mies, innovative incentives, are often pro-
moted by innovative small businesses, so,
their role is becoming more and more
important every year, they need support
from the public administration to be able to
survive on the market.

Currently, in scientific literature, a
new term appears in the entrepreneurship
and innovation relationship foreign trainer.
He is the entrepreneur “who is committed to
managing and taking the risks of a model
business. In our time, an innopreneur is
interested in research and development and
is characterized as an innovation hunter who
aggressively seeks opportunities; transforms
those opportunities into concrete ideas that
can be marketed; creates added value; makes
maximum efforts, evaluates and assumes the
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gata; depune eforturi maxime, evalueaza si isi
asumd riscurile relevante pentru aplicarea
acestor idei si adund roadele la momentul
recoltdrii” [2]. In zilele noastre, IMM-urile au
nevoie de inoprenori, foarte flexibili in pro-
cesul de adaptare la un mediu in continua
schimbare, fiind in contact cu clientii si ofe-
rind un feed-back adecvat, folosind avanta-
jele marketingului online si inovatii continuu,
pentru a nu fi excluse de sistem. IMM-urile si
inoprenorii lor trebuie implicati in procesele
de luare a deciziilor la nivel global si regional
[3]. Pentru a-si atinge tinta, IMM-urile ar
trebui sa utilizeze facilitatile de retea, fiind
membri ai unui mediu de afaceri pentru retea
deschisa, asa cum este descris in lucrarea
»Mediul de afaceri pentru inovatie deschisa
in IMM-uri”, autori Tonis (Bucea-Manea)
Rocsana si Catana Madalin Gabriel [4].

De obicei, tirile in care stadiul de
inovare este mai ridicat si nivelul PIB/
locuitor este mai mare, sunt asociate cu o
mai mare sperantd de viatd sdnatoasa, pros-
peritate si dezvoltare durabild. Diferentele
dintre tari, in ceea ce priveste dezvoltarea
economicd, pot fi explicate prin disparitatile
dintre performantele inovatoare [5].

IMM-urile, care detin cunostinte cu
privire la responsabilitatea sociala, reusesc
sd-si schimbe actiunea de mediu 1Intr-un
comportament responsabil. IMM-urile 1si
pot imbunatati imaginea daca devin respon-
sabile cu privire la principiile dezvoltarii
durabile, fiind considerate ca o manifestare
de publicitate gratuitd a evenimentelor,
intalnirilor si conferintelor pentru promo-
varea si dezvoltarea practicilor responsabile.
IMM-urile, conectate la informatiile si
actiunile legate de responsabilitatea sociala,
obisnuiesc sd meargd la reuniuni privind
dezvoltarea durabild si responsabilitate
sociald, unde au posibilitatea sd pund in
practica actiuni specifice pentru sensibili-
zarea, educarea si informarea angajatilor cu

m——

relevant risks of these ideas; and gather the
fruit at the time of harvest” [2]. Nowadays,
SMEs need foreign trainers, very flexible in
the adapting process to a constantly chan-
ging environment, being in contact with
customers and offering an adequate feed-
back, using the advantages of online
marketing and continuous innovation, in
order not to be excluded from the system.
SMEs and their foreign trainers should be
involved in decision-making processes at
global and regional level [3]io In order to
reach the target, SMEs should use the
network facilities as being members of an
open network business environment, as
described in the work “Business for Inno-
vation in Open Business, authors Tonis
(Bucea-Manea) Rocsana, and Catana
Madalin Gabriel [4].

Usually, countries where the innova-
tion stage is higher and the GDP/inhabitant
level is higher are associated with prosperity
and sustainable development. The diffe-
rences between countries, in terms of eco-
nomic development, can be explained by the
disparities between innovative performan-
ces [5].

SMEs that have knowledge about
social responsibility manage to change their
environmental action into responsible beha-
viour. SMEs can improve their image if they
become responsible for sustainable deve-
lopment principles, being considered as a
form of free advertising for them at events,
meetings and conferences to promote and
develop responsible practices. SMEs con-
nected to information and actions related to
social responsibility tend to attend meetings
on sustainable development and social res-
ponsibility, where they have the opportunity
to put in place specific actions raising awa-
reness, educating and informing employees
about the principles and actions related to
social responsibility. These SMEs use raw
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privire la principiile si actiunile legate de
responsabilitatea sociald. Aceste IMM-uri
folosesc materia prima si/sau produsele pre-
lucrate cu impact redus asupra mediului,
economisesc energie si folosesc surse alter-
native de energie, isi planifica investitiile
pentru a reduce impactul asupra mediului pe
care 1l genereaza, recicleaza materiale, folo-
sesc, cumpara sau produc bunuri prietenoase
cu mediul si utilizeazd containere si am-
balaje reciclabile. Principiile si actiunile
legate de valorile de responsabilitate sociala
trebuie sa fie luate Tn considerare la ela-
borarea viziunii si strategiei firmei. IMM-
urile pot alege sa coopereze cu alte firme si
institutii, care actioneaza pozitiv, pentru
obtinerea unei dezvoltari durabile.

Dezvoltarea durabila este imperativa
pentru toata lumea si are scopul de a men-
tine sdnatatea umana si biomul (mediul)
pentru generatiile actuale si viitoare.

Dezvoltarea durabild a pornit de la un
nivel micro, dar a devenit curand o problema
la nivelul politicii globale.

Sub presiunea urgenta de distrugere a
mediului, oamenii de stiinta si politicienii au
inceput sa lucreze la gasirea de solutii pentru
dezvoltare durabila. Dezvoltarea durabild a
fost definita intr-o varietate de moduri, dar
in practicd are trei dimensiuni: economic, de
mediu si social. Acest concept a evoluat in
masuri durabile: tratarea in anumite limite a
capacitdtii pamantului de a mentine viata;
intelegerea interconexiunilor dintre econo-
mie, societate si mediu; mentinerea unei
distributii corecte a resurselor, oportunita-
tilor pentru aceasta si urmatoarele generatii.

In toate aceste trei dimensiuni de
prezentare a dezvoltarii durabile rolul intre-
prinderilor mici si mijlocii este incontesta-
bil. Inovarea ar trebui sa propund asa instru-
mente, care ar putea, prin integrarea
IMM-urilor in dezvoltarea regionald, sa pro-
iecteze baza pentru a gasi compromisuri
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materials and/or processed products with
low environmental impact, save energy and
use alternative energy sources, plan their
investments to reduce the environmental
impact they generate, recycle materials, use,
buy or produce goods environmentally
friendly and uses recyclable containers and
packaging. The principles and actions rela-
ted to the social values responsibility must
be taken into account when developing the
company's vision and strategy. SMEs can
choose to cooperate with other companies
and institutions that act positively to achieve
sustainable development.

In order to maintain human health and
the biome (environment) for present and
future generations, sustainable development
Is imperative for everyone.

Sustainable development started at
micro level, but soon it will become a global
policy issue.

Under the urgent pressure of environ-
mental destruction, scientists and politicians
have begun to work on finding solutions for
sustainable development. Sustainable deve-
lopment has been defined in a variety of
ways, but in practice it has three dimensions:
economic, environmental and social. This con-
cept has evolved into sustainable measures:
treating within certain limits the ability of
Earth to maintain life; understanding inter-
connections between economy, society and
environment; maintaining a fair distribution
of resources and opportunities for this and
future generations.

In all these three dimensions of sus-
tainable development presentation the role
of small and medium-sized enterprises is
incontestable. By integrating SMEs in
regional development design innovation
should propose such tools that could project
the concept of sustainable development. The
general purpose is to respond to the wider
economic and social needs, while limiting
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intre toate dimensiunile notiunii de dezvol-
tare durabild. Scopul general este sd ras-
pundd nevoilor economice si sociale mai
largi, limitand, totodatda, impactul asupra
mediului si realizdnd reducerea emisiilor
nocive. Componenta institutionald a fost
recunoscutd ca fiind cea mai importanta
pentru realizarea interactiunilor dintre pro-
blemele economice si cele de mediu.

Pentru un antreprenor care organizeazé
implementarea inovatiei, procesul trebuie sa
fie finantat si stabilit in functie de piata
(vanzare). O inovatie va avea cel mai mare
efect, dacd va fi preluatd de mai multe com-
panii. Nu in ultimul rand, trebuie sa existe
clienti care solicita produse si servicii noi.

Procesele de inovare durabild diferd
adesea de inovatia conventionald, mai ales
in ce priveste scopul si directia. Intrucat
inovatia este adesea destinatd Tmbunatatirii
afacerilor performante, stimularii cresterii
economice si dezvoltarii companiei durabile,
se doreste sd se obtind aceastd Tmbunatatire
prin integrarea economica (Profit), preocu-
pari de mediu (Planeta) si sociale (Oament).
In cadrul actual economic este dificil si se
potriveasca inovatia durabila si rezultatele
sale ca o integrare a acestor trei notiuni.

Situatia pentru inovatiile durabile, 1n
cadrul IMM-urilor, este complexa. Ea este
influentata de conditiile nationale ale UE si
cele internationale. Legile, reglementarile si
premizele pot declansa inovatii durabile, dar
pot constitui un obstacol pentru IMM-uri. Tn
cazul tarilor ce fac parte din UE si acelora
care aspira sd devind membre, investigatiile
efectuate arata ca:

» In multe cazuri, este abordati fie
inovatia, fie dezvoltarea durabila,
dar rareori inovatia durabila;

> Investitiile in cercetare, dezvoltare
si inovatii sunt extrem de impor-
tante pentru multe companii,
inclusiv IMM-uri;

the impact on the environment and achie-
ving harmful emissions reductions. The
institutional component was recognized as
the most important for achieving the
interactions between economic and environ-
mental problems.

For an entrepreneur who organizes the
implementation of innovation, the process
must be financed and established according
to the market (sale). An innovation will have
the greatest effect if it is taken over by
several companies. Last but not least, there
must be customers asking for new products
and services.

Sustainable innovation processes often
differ from conventional innovation, espe-
cially in purpose and direction terms. Since
innovation is often aimed at improving high-
performing business, stimulating economic
growth and developing sustainable com-
panies, this improvement is supposed to
be achieved through economic integration
(Profit), environmental concerns (Planet)
and social (People). In the current economic
environment, it is difficult to match sustai-
nable innovation and its results as an inte-
gration of these three concepts.

The situation for sustainable innova-
tions in SMEs is complex. It is influenced
by national, EU and international con-
ditions. Laws, regulations and premises can
trigger sustainable innovations, but can
be an obstacle for SMEs. In the case of
EU country and those who aspire to become
members, the investigations members sho-
wed that:

» In many cases, either innovation or
sustainable development is addres-
sed, but rarely sustainable inno-
vation;

» Investments in research, develop-
ment and innovation are extremely
important for many companies,
including SMEs;
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» Lipsa de finantare si de timp este un
obstacol major in activitatea de
inovare a IMM-urilor;

» Cooperarea dintre cercetatori si
IMM-uri trebuie imbunatatita,

» Este necesara o mai buna intelegere
din ambele parti;

» Cercetarea este relevantd pentru
piatd;

» Sunt necesare cunostinte despre
cum sa ,,coordonezi” cercetarea in
IMM-uri;

» Pana in prezent achizitiile publice
nu sunt directionate 1n cantitati sufi-
ciente pentru solutiile inovatoare;

» Un numar relevant de IMM-uri nu
considera necesara conditia de Tm-
bunatatiri pentru produse sau pro-
cese, desi ar putea exista oportunitati
pentru a gasi solutii inovatoare;

» Multe IMM-uri nu folosesc resur-
sele disponibile de finantare si

sprijin;
» Este dificil pentru IMM-uri sa
obtind o imagine de ansamblu

asupra sistemelor si instrumentelor
de asistentd disponibile.

Totusi un lucru pozitiv este ca,
actualmente, peste tot in lume IMM-urile au
fost recunoscute ca fiind segmente impor-
tante pentru inovare si sunt create sau
adaptate instrumente pentru a se potrivi
nevoilor specifice ale IMM-urilor, ceea ce,
probabil, va avea in viitorul apropiat un
impact pozitiv.

Dupa cum afirma Hilke Bos-Brouwers
[6], disponibilitatea sau motivatia poate fi
consideratd a fi cea mai importanta pentru
comportamentul inovator al firmei. Alti
factori importanti sunt: caracteristicile pietei
publice, presiunile actionarilor, aplicarea
reglementarilor si preocuparile comunitatii,
client-cererea, raspunderea, imaginea publica
si responsabilitatea sociala.
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» Lack of funding and time is a major
obstacle to the SMEs innovation
activity;

» Cooperation between researchers
and SMEs needs to be improved,;

» Better understanding of both sides
iS needed;

» Research is relevant to the market;

» Knowledge is needed on how to
“coordinate” SMEs research;

» To date, public procurement is not
targeted in sufficient quantities for
innovative solutions;

» A relevant number of SMEs do not
consider the need for improvements
product or process in although there
may be opportunities for finding
innovative solutions;

» Many SMEs do not use the available
financing and support resources;

» It is difficult for SMEs to get an
overview of the available support
systems and tools.

However, one positive thing is that
SMEs all over the world have been recog-
nized as important segments for innovation
and tools are being created or adapted to
meet the specific needs of SMEs, which is
likely to have a positive impact in the
near future.

As Hilke Bos-Brouwers [6] states,
availability or motivation can be considered
the most important for the company inno-
vative behaviour. Other important factors
are: characteristics of public market, pressu-
res of shareholders, application of regu-
lations and community concerns, client-
demand, responsibility, public image and
social responsibility.

In SMEs, innovation processes are
influenced by several characteristics. The
main determining factors according to
Bouwers are: orientation towards sustaina-
bility; business skills; the SMEs characte-
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In cadrul IMM-urilor, procesele de
inovare sunt influentate de mai multe carac-
teristici. Principalii factorii determinanti,
sustine Brouwers, sunt: orientarea catre sus-
tenabilitate, competentele de afaceri; carac-
teristicile IMM-urilor; interfata de retea;
influenta contextului si a competitivita-
tii pietei.

Factorii interni joaca un rol deosebit n
implementarea inovatiilor durabile. O struc-
turd eficientda de management este impor-
tantd, deoarece oferda o imagine de ansamblu
mai bund asupra oportunititii de imbuna-
tatire. Angajamentul atat al managemen-
tului, cat si al personalului este important.
Personalul calificat este un alt factor decisiv.
Multe IMM-uri aleg pasi mici in directia
durabilitatii corporative.

Concluzii

Pe viitor, pentru a resimti din plin
impactul pozitiv al inovatiilor asupra proce-
sului de crestere durabila, ar trebui rezolvate
urmatoarele probleme majore:

— Plasarea accentului pe dimensiunea
tehnologica a inovatiei, inclusiv pe
tehnologiile digitale si ecologice.
Desféasurarea lor rapida ar conduce
catre o societate mai durabila;

— Promovarea si sustinerea dezvol-
tarii durabile, in interactiune cu
inovatiile tehnologice;

— Utilizarea alternativelor emergente
durabile si inlocuirea modelelor
conventionale sau in unele cazuri,
doar interconectarea si co-evoluarea
CU acestea;

— Definitivarea schimbarilor institu-
;ionale care sunt necesare pentru
promovarea inovarii de dezvoltare
durabila;

— Promovarea de catre Guverne si
corporatii a inovatiilor si largirea
ariei geografice a inovatiilor.

BEl—

ristics; the network interface; the influence
of market context and competitiveness.

Internal factors play an important role

in implementing sustainable innovations. An
efficient management structure is important,
as it provides a better overview of the
improvement opportunity. The commitment
of both management and staff is important.
Qualified staff is another deciding factor.
Many SMEs choose small steps in the
direction of corporate sustainability.

Conclusions

In the future, in order to fully under-

stand the positive impact of innovations on
the sustainable growth process, the follo-
wing major issues should be considered:

— Emphasizing the technological di-
mension of innovation, including
digital and ecological technologies.
Their rapid progress would lead to
a more sustainable society;

— Promoting and supporting sustai-
nable development, in interaction
with technological innovations;

— Using sustainable emerging alterna-
tives and replacing conventional
models or in some cases. Just
interconnecting and co-evolving
with them;

— Defining the institutional changes
that are necessary to promote sus-
tainable development innovation;

— The promotion by the Governments
and corporations of the innovations
and the widening of the geogra-
phical area of the innovations.

There are different ways to integrate

sustainability into innovation processes.
The following activities address the SMEs
needs in order to facilitate such integration
in the future:

1. SMEs need a better help to make up
their lack of time, for example
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Existd diferite modalititi de integrare
a durabilitatii in procesele de inovare.
Urmatoarele activitdti abordeazd nevoile
IMM-urilor pentru a facilita o astfel de
integrare n viitor:

1. IMM-urile au nevoie de mai multa
sustinere, pentru a compensa lipsa
lor de timp, de exemplu prin instru-
mente noi sau economisirea timpu-
lui, reglementari mai bune, o admi-
nistrare mai eficienta a programului.

2. Existd o serie de instrumente de
sprijin disponibile si astazi pentru
finantare competenta. Multe dintre
aceste instrumente pot fi adaptate
mai bine la nevoile IMM-urilor si
trebuie sa ofere indrumadri cu privire
la modul de alegere a instrumen-
telor prin accesibilitate crescuta.

3. Imbunititirea accesului la sprijin
financiar/capital financiar intern si
extern pentru IMM-urile care includ
aspecte de finantare in durabilitate.

Competenta este un factor-cheie, in

sensul cd este nevoie de competente si
»roluri” diferite pentru inovatii de succes.
Aici se cere implicarea tuturor membrilor
societdtii, nu numai a agentilor economici i
a decidentilor politici.

Masurile posibile sunt:

a) Tmbunatatirea competentei interne;

b) cresterea competentei pentru a mari
disponibilitatea de a introduce
inovatii;

C) cresterea competentei in retea si in
utilizarea rezultatelor cercetarii, in-
clusiv o mai buna legatura cu cer-
cetarea academica;

d) oferirea de sprijin pentru compe-
tenta externd 1n ceea ce priveste
chestiunile specifice, de exemplu,
crearea unui sistem, unde micile
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through new tools or time savings,
better regulations, more efficient
program administration.

2. There are a number of support tools
available today for competent
funding. Many of these tools can be
better tailored to SMEs needs and
should provide guidance on how to
choose the tools through increased
accessibility.

3. Improve access to financial support/
internal and external financial capi-
tal for SMEs that include financing
issues in sustainability.

Competence is a key factor, meaning
that different skills and “roles” are needed
for successful innovations. This requires the
involvement of all society members, not
only economic agents and policy makers.

Possible measures are:

a) improving internal competence;

b) increasing competence to increase
the willingness to introduce innova-
tions;

¢) increasing network competence and
using research results, including a
better connection with academic
research;

d) providing support for external
expertise to specific questions, for
example, a system where small
businesses can receive free expert

response;
e) offering a better access to com-
petence in intellectual property

field for individual businesses;

f) supporting sustainable innovations
through public procurement

g) easier access and a clearer picture
of SMEs government programs.
Government programs should pro-
mote better and more sustainable
innovation.
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intreprinderi ar primi raspuns gra-
tuit de la experti;

e) oferirea accesului mai bun la com-
petente din domeniul proprietatii
intelectuale pentru Tintreprinderile
individuale;

f) sprijinirea inovatiilor durabile prin
achizitii publice;

g) accesul mai usor si 0 imagine mai
clara a programelor guvernamentale
pentru IMM-uri. Programele guver-
namentale ar trebui sd promoveze
mai insistent inovatiile durabile.

In economiile contemporane se pare ci
existd o relatie pozitiva Intre durabilitate si
inovare care, desi este extrem de dificil de
definit $i masurat, se implicd in compe-
titivitatea unor factori-cheie. Inovatia pare a
fi unul dintre procesele care poate ajuta o
firma pentru a integra sustenabilitatea in
procesele de afaceri de bazd. Simultan,
sustenabilitatea pare a fi unul dintre pro-
cesele care favorizeaza inovatia, generand,
astfel, un ciclu de inovare. Totusi firmele se
confruntd cu diverse contradictii atunci,
cand incearcd sa implementeze, simultan,
strategii de inovare si durabilitate. Gestio-
narea paradoxurilor inerente durabilitatii,
prin incurajarea firmelor orientate spre
inovatii, este benefica, deoarece pare sa
genereze creativitatea si cresterea bunastarii
tuturor membrilor societatii.

In modern economies there seems to
be a positive relationship between sustai-
nability and innovation, which, although
extremely difficult to define and measure, is
implicated in the competitiveness of some
key factors. Innovation seems to be one of
the processes that can help a company to
integrate sustainability into core business
processes. At the same time, sustainability
seems to be one of the processes that favour
innovation, thus generating an innovation
cycle. However, companies face various
contradictions when trying to implement
innovation and sustainability strategies
simultaneously. Managing paradoxes inhe-
rent in sustainability by encouraging inno-
vation-oriented firms is beneficial, as it
seems to generate creativity and the well-
being of all society members.
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ANALIZA COMPARATIVA
A EFICIENTEI ECONOMICE
A UTILIZARII NUTRIENTILOR
N SISTEMELE CONVENTIONAL
SI CONSERVATIV DE LUCRARE
A SOLULUI

Conf. univ. dr. Grigore BALTAG, UASM
g.baltag@uasm.md

Este greu astazi sa convingi un fer-
mier de a trece la o nouad tehnologie ne-
cunoscutd, daca nu exista calcule ale ratei
de rentabilitate comerciala, calcule care
argumenteaza rationamentul economic al
acesteia. In prezentul articol se efectueazd o
analiza comparativa dintre sistemul con-
servativ §i cel conventional de lucrare a
solului, la costurile nutrientilor (ingrasa-
mintelor) pentru cele mai raspdndite culturi
agricole cultivate in entitatile agricole din
tara. Aplicarea nutrientilor in procesul
cultivarii ramane o necesitate, indiferent de
tehnologia aplicata, iar ponderea costurilor
acestora, in structura costului de productie,
se modifica in functie de tehnologia
aplicata. Conform rezultatelor obtinute, in
articol se constata modificari esentiale, in
structura costurilor unitare la culturile
analizate, in functie de nivelul nutrientilor.

Cuvinte-cheie: tehnologie conserva-
tiva, costuri de productie, nutrienti, ponde-
rea costurilor, agricultura conservativa.

JEL: Q12, Q18, Q24.

Introducere

Aplicarea nutrientilor sau a ingrasa-
mintelor pe terenurile agricole a capatat
importantd din momentul descoperirii lor si
datoritd continutului de substantd activa ca
factor de influenta asupra productivitatii

BE—
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COMPARATIVE ANALYSIS
OF THE ECONOMIC
EFFICIENCY OF NUTRIENT
USE IN CONVENTIONAL
AND CONSERVATIVE SOIL
WORK SYSTEMS

Assoc. Prof., PhD Grigore BALTAG, UASM
g.baltag@uasm.md

It is hard today to convince a farmer
to move to a new and unknown technology if
there are no calculations on return on sales
that argue its economic reasoning. In this
article, a comparative analysis shall be
carried out between the conservative and
conventional soil work system at the costs of
nutrients (fertilisers) for the most wide-
spread agricultural crops grown in agri-
cultural entities in the country. The use of
nutrients in the cultivation process remains
a necessity, regardless of the technology
applied, and the share of their costs, in the
structure of the cost of production, changes
according to the technology applied.
According to the results obtained, essential
changes are found in the structure of unit
costs in the crops analysed, depending on
the level of nutrients.

Keywords: conservative technology,
production costs, nutrients, cost share, con-
servative agriculture.

JEL: Q12, Q18, Q24.

Introduction

The application of nutrients or ferti-
lisers on agricultural land has become im-
portant since their discovery and because of
the content of the active substance as an
influence on the productivity of agricultural
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culturii agricole. Actualmente, nici un pro-
ducdtor nu isi imagineaza cultivarea plan-
telor fara nutrienti. Pentru unii dintre ei
nutritia plantelor a devenit o obisnuinta si un
instrument indispensabil Tn procesul de cul-
tivare, astfel, incat datorita acesteia sistemul
de producere, distribuire si comercializare la
nivel mondial a devenit o industrie com-
plexa si multinationald cu rulaj de sute de
miliarde dolari SUA. Republica Moldova nu
a ramas izolata in acest sens si, treptat, a fost
incadrata in circuitul mondial al pietei de
livrare si comercializare a nutrientilor pentru
imbunatatirea fertilitatii solului si a nutritiei
plantelor [2].

La moment, preocuparile agricultorilor
cu privire la nutrienti sunt de natura finan-
ciard si tehnologica. Altfel spus, antre-
prenorii cautd sa administreze nutrientii cu
eficientd maxima la un pret mai mic. Piata
nutrientilor este destul de wvariatd, dar,
uneori, lipsa de cunostinte necesare la agri-
cultori si goana comerciantilor de a-si spori
vanzdrile duc la efectul invers — eficienta
scazutd si pret inalt.

Una dintre cele mai recente provocari,
cu care se confruntd agricultorii, este depa-
sirea problemelor, ce vin odatd cu schim-
barile climatice in agricultura, cum ar fi:
incélzirea globala, reducerea nivelului de
umiditate in sol, aversele de ploaie, vijeliile,
grindina s.a. Cele mai frecvente intrebari, ce
apar din partea agricultorilor in mod con-
stant, sunt de genul — Cum se poate creste si
conserva fertilitatea solurilor in conditii
aride? Ce tipuri de nutrienti se recomanda in
sol etc.? Aceste chestiuni apar si in contextul
trecerii unor fermieri de la agricultura con-
ventionald la cea conservativa.

In articolul de fati vom efectua o
analizd comparativd a eficientei economice
la aplicarea nutrientilor in agricultura con-
ventionala si agricultura conservativa.
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crops. Currently, no producer imagines the
cultivation of nutrient-free plants. For some
of them plant nutrition has become a habit
and an indispensable tool in the cultivation
process, so that due to this global produc-
tion, distribution and marketing system has
become a complex industry and multinatio-
nal with a turnover of hundreds of billions of
U.S. dollars. The Republic of Moldova has
not remained isolated in this respect and has
gradually been placed in the global flow of
supply and sales of nutrients to improve soil
fertility and plant nutrition [2].

Currently, farmers’ concerns about
nutrients are of a financial and technological
nature. In other words, entrepreneurs seek to
manage nutrients with maximum efficiency
at a lower price. The nutrient market is quite
varied, but sometimes the lack of knowledge
needed for farmers and the rush for traders
to increase their sales lead to the reverse
effect — low efficiency and high price.

One of the latest challenges faced by
farmers is overcoming problems that come
with climate change in agriculture such as
global warming, reducing moisture levels in
the soil, rain showers, storms, hail and so on.
The most frequently asked questions that
arise from farmers are like — How can soil
fertility increase and preserve in arid condi-
tions? What types of nutrients are recom-
mended for work to maintain moisture in
soil, etc.? These issues also arise in the
context of the transition of farmers from
conventional to conservative agriculture.

In this article we will carry out a com-
parative analysis of economic efficiency
when applying nutrients in conventional
agriculture and conservative agriculture.

Material and method

The materials analysed are presented
on the basis of systematized data and
information accumulated at field schools for
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Material si metoda

Materialele analizate sunt prezentate in
baza datelor sistematizate si informatiei acu-
mulate la scolile de camp pentru fermieri,
organizate de catre Fondul International
pentru Dezvoltarea Agricold, oficiul din
Republica Moldova (UCIP IFAD). n cadrul
acestor scoli, la doud loturi, unul demon-
strativ si altul de cercetare, s-au aplicat sis-
teme agricole diferite. Pe lotul de cercetare
lucrdrile de baza ale solului au avut loc
conform sistemului agriculturii  conven-
tionale, pe cel demonstrativ — conform agri-
culturii conservative [2].

Drept metode s-au folosit explicatia si
rationamentul cu ajutorul carora s-a analizat
avantajul comparativ al managementului
nutrientilor in cadrul agriculturii conven-
tionale si conservative, avand in final -
elaborarea unei ipoteze.

La elaborarea acestui studiu s-au ana-
lizat costurile nutrientilor pentru culturile de
grau de toamna, orz de toamna, porumb,
soia, floarea-soarelui si rapitd. Costurile au
fost analizate separat pentru fiecare sistem de
prelucrare a solului.

Rezultate si discutii

Eficienta economica a utilizarii nutrien-
tilor se caracterizeaza prin cantitatea de
profit net, obtinut suplimentar la o unitate de
greutate (kg, g, t) a ingrasamintelor, aplicate
la 1 hectar de culturda si la 1 leu costuri,
utilizate pentru achizitionarea si folosirea
ingrasamintelor. Pentru a calcula acesti indi-
catori, tinand cont de modificarile inten-
sitatii capitalului de productie, se determina
capacitatea investitiilor de capital obtinute
prin utilizarea de ingrasaminte.

Nivelul eficientei economice a utili-
zaril ingrasamintelor la diferite culturi de-
pinde de selectarea corecta a tipurilor, doze-
lor si metodelor de aplicare a acestora.

Pentru a determina eficienta economi-
ca a utilizarii nutrientilor se analizeazd doi

21 [

farmers, organized by the International Fund
for Agricultural Development, the Office of
the Republic of Moldova (UCIP IFAD).
Within these schools, different agricultural
systems were applied to two lots, one de-
monstration and research. On the control
group the basic works of the soil took place
according to the conventional agriculture
system, on the demonstration one — accor-
ding to conservative agriculture [2].

Explanation and reasoning were used
as methods by which the comparative ad-
vantage of nutrient management in con-
ventional and conservative agriculture was
analysed, having finally — developed a
hypothesis.

In the elaboration of this study, the
costs of nutrients for autumn wheat crops,
autumn barley, maize, soybeans, sunflowers
and rapeseed were analysed. The costs were
analysed separately for each soil processing
system.

Results and discussions

The economic efficiency of nutrient
use is characterised by the amount of net
profit, additionally obtained at a unit of
weight (kg, q, t) of fertilisers applied per 1
hectare of crop and MDL 1 costs used for
the purchase and use of fertilisers. In order
to calculate these indicators, taking into
account changes in the intensity of the
production capital, the capacity of capital
investments obtained through the use of
fertilisers shall be determined.

The level of economic efficiency of
the use of fertilisers in different crops
depends on the correct selection of types,
doses and methods of their application.

In order to determine the economic
efficiency of nutrient use, two factors were
analysed: the cost of raising the harvest in
the calculation to MDL 1, additional costs
associated with the use of fertilisers (basic
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factori: costul cresterii recoltei in calcul la 1
leu, costuri suplimentare asociate utilizarii
ingrasdmintelor (indicator de valoare de
bazd) si cantitatea de productie suplimentara
obtinuta in urma aplicarii ingrasamintelor.

Cererea scazutd de productie-marfa nu
poate fi o conditie pentru determinarea efi-
cientei economice a utilizarii nutrientilor,
formata prin reducerea costurilor de pro-
ductie. Solutionarea acestei probleme de-
pinde de calcularea corecta a costului pro-
ductiei, estimarea cresterii randamentului
obtinut in cazul utilizarii ingrasamintelor,
erbicidelor sau altor substante chimice
aplicate suplimentar.

Agricultura conservativa reprezinta
sistemul de lucrare a solului, prin care se
anuleaza actiunile mecanice asupra solului
(discuitul, aratul, boronitul etc.), in scopul
retinerii nivelului inalt al umiditatii in sol, n
conditiile succesiunii culturilor ca resursa de
acumulare a materiei organice in sol. Restu-
rile organice, lasate dupa recoltare, consti-
tuie stratul organic ce acopera solul pentru
a-1 proteja de eroziune, incalzire si a mentine
umiditatea. Actualmente, acoperirea solului
cu materie organicd este unica solutie iden-
tificata de savanti in scopul protectiei fata de
temperaturile Tnalte si schimbarile climatice.
In asemenea conditii cultivarea plantelor
agricole are loc direct, fara lucrari tehno-
logice premergatoare, aceasta tehnologie
fiind cunoscuta ca no tillage sau no till
(tradus din engleza — fara plug). Interesul
fatd de agricultura conservativd din partea
agricultorilor se explicd prin sporirea recol-
tei la ha dupa al treilea an consecutiv de
aplicare a tehnologiei no till [3].

In agricultura conservativa importanta
nutrientilor se reduce pe masurd ce durata
tehnologiei no till creste. Conform afirma-
tillor unor savanti autohtoni, la al saselea an
de implementare a tehnologiei, necesarul de
nutrienti scade sau chiar poate sd se reducd
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value indicator) and the quantity of pro-
duction obtained from the use of fertilisers.

Low demand for production cannot be
a condition for determining the economic
efficiency of nutrient use, formed by redu-
cing production costs. The resolution of this
problem depends on the correct calculation
of the cost of production, the estimation of
the increase in yield achieved in the case of
the use of fertilisers, herbicides or other
additionally applied chemicals.

Conservative farming is the soil work
system to undo mechanical actions on the
soil (disking, ploughing, harrowing, etc.) in
order to retain the high level of moisture in
the soil, under the conditions of the suc-
cession of crops. Organic debris, left after
harvest, represent the organic layer covering
the soil to protect it from erosion, heating
and maintain moisture. Currently, soil cove-
rage with organic matter is the only solution
identified by scientists for the purpose of
protection from high temperatures and cli-
mate change. In such conditions, the culti-
vation of agricultural plants takes place
directly, without prior technological work,
this technology being known as no tillage or
no till (meaning in English — without
plough). Farmers’ interest in conservative
agriculture is explained by increasing the
harvest by ha after the third consecutive
year of using the no till technology [3].

In conservative agriculture the impor-
tance of nutrients is reduced as the duration
of no till technology increases. According to
some local scientists, at the sixth year of
technology implementation, the nutrient
requirement decreases or even may be redu-
ced [4]. This article are shown the compa-
rative calculations carried out when applying
nutrients in conventional and conservative
agriculture according to one ha and a q
(quental = 100 kg) to agricultural crops.
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[4]. In acest articol se prezinti calculele
comparative, efectuate la aplicarea nutrien-
tilor in cadrul agriculturii conventionale si
celei conservative in functie de un ha si un q
(quental = 100 kg) la culturile agricole.

Costurile la nutrienti, Tn valoarea
totald pe culturi, au pondere diferitd in
functie de culturd si metoda de prelucrare a
solului. In conditiile tehnologiei no till de
lucrare a solului costurile au tendinta de a
se majora, insd nu sunt clar accentuate.
Aceasta afirmatie este demonstrata in tabelul
1 de mai jos.

The costs of nutrients, in the total
value per crop, have a different weight
depending on the crop and the method of
soil processing. Under the conditions of no
till soil work technology costs tend to
increase, but are not clearly exacerbated.
This statement is demonstrated in table
1 below.

Tabelul 1/ Table 1

Costurile comparative la nutrientii pentru diferite culturi in functie de suprafata
si cantitatea recoltata/ Comparative costs for nutrients for different crops depending
on the area and quantity harvested

Ritmul de reducere
. a costurilor
Agricultura . R .
. B Agricultura in agricultura
conventionala, e e v e o
’ conservativa, lei/| conservativa fata de
Cultura/ lei/ ) . -
. . Conservative cea conventionali, %/
Production Conventional . .
. agriculture, Cost-cutting rate
agriculture, MDL ) .
MDL in conventlona! Versus
conservative
agriculture, %
Graul de toamna/ |laha/toh 1800 1220 -32
Autumn wheat lag/toq 51 24 -53
Orzul de toamnd/ |la ha/to h 1400 1100 -21
Autumn Barley  |lag/toq 40 23 -43
Porumbul boabe/ [laha/toh 1600 2500 +56
Corn grains lag/toq 40 38 -4
laha/toh 1220 950 -22
Soia/Soi
olar>o1a lag/toq 81 38 53
Floarea-soarelui/ |laha/to h 1300 1280 -2
Sunflower lag/toq 65 40 -38
laha/toh 1250 1250 0
Rapita/ R
aptiay Bape lag/toq 63 42 33

Sursa: elaborat de autor dupa [1] si scolile de camp pentru fermieri/
Sourse: elaborated by the author according to [1] and field schools for farmers

El—
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La examinarea datelor prezentate in
tabelul 1 se observa ca, in cadrul sistemului
agriculturii conservative, costurile sunt mai
reduse decét in cazul celei conventionale la
toate culturile analizate.

La graul de toamna costul nutrientilor
in sistemul conventional este mai mare decat
in cel conservativ cu 580 lei per ha, ritmul
de reducere constituind 32%. n calcul la 1 q
productie ritmul de reducere constituie 53%.
Prin urmare, se vede ca in calcul la o unitate
de productie ritmul de reducere a costurilor
la nutrienti este mai mare decat in calcul pe
suprafata totald. Ritmul de reducere mai
mare a costurilor, Tn calcul pentru unitate de
productie, se explica prin recolta mai mare
obtinuta In sistemul agriculturii conservative
prin tehnologia no till.

La orzul de toamna costul nutrientilor,
in valoarea totala a costurilor, in calcul la un
ha pentru agricultura conventionald, consti-
tuie 1400 lei, pentru agricultura conservativa
acest indicator este de 1100 lei, ritmul de
reducere fiind de 21%. La o unitate de
productie costurile nutrientilor constituie 40
de lei si 23 de lei respectiv. Aici ritmul de
reducere ajunge pand la 43% in sistemul
conservativ de lucrare a solului.

La productia de porumb boabe avem o
altd situatie. Costul nutrientilor, din costul
total al productiei calculat la un ha in sis-
temul conservativ, este mai mare decét in cel
conventional. Ritmul de majorare este de
circa 56%. In marimi absolute se modificd de
la 1600 lei, 1n sistemul conventional, pand la
2500 lei in cel conservativ. Problema, in ca-
zul acestei culturi, consta in sporirea cantitatii
nutrientilor incorporati la un ha in scopul
sporirii nivelului de elemente nutritive. Chiar
si in situatia respectiva, costurile la un q
productie se reduc. In astfel de situatii s-ar
putea reusi reducerea costurilor la un g pentru
nutrienti, din contul sporirii productivitatii
culturii, prin aplicarea tehnologiei no till.
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When examining the data presented
in table 1, it is noted that, under the con-
servative agriculture system, costs are lower
than for conventional ones in all crops
analysed.

At autumn wheat the cost of nutrients
in the conventional system is higher than in
the conservative one by MDL 580 per ha,
the reduction rate being 32%. In calculation
of 1 g production the reduction rate is 53%.
It is therefore apparent that the pace of
reduction of nutrient costs is higher than in
total area calculation at a production unit.
The higher cost-cutting pace, in the cal-
culation for the production unit, is explained
by the higher harvest obtained in the
conservative farming system through no till
technology.

At autumn barley the cost of nutrients,
in the total cost value, in calculation at a ha
for conventional agriculture, constitutes
MDL 1400, for conservative agriculture this
indicator is MDL 1100, the reduction rate
being 21%. At one production facility the
costs of nutrients constitute MDL 40 and
MDL 23 respectively. Here the reduction
rate reaches up to 43% in the conservative
system of soil work.

In the production of corn grains we
have another situation. The cost of nutrients,
of the total cost of production calculated at
one ha in the conservative system, is higher
than in conventional. The rate of increase is
about 56%. In absolute sizes it changes from
MDL 1600, in the conventional system, up
to MDL 2500 in the conservative one. The
problem with this crop is to increase the
amount of nutrients incorporated to one ha
in order to increase the level of nutrients.
Even in that situation, costs per g production
are reduced. In such situations, it could be
possible to reduce costs to a q for nutrients,
on account of increasing crop productivity
by applying no till technology.

—  wa
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La cultura de soia costurile nutrien-
tilor, la un ha in agricultura conservativa, se
reduc cu 270 lei fata de agricultura con-
ventionald. Ritmul de reducere constituie
22%. n calcul la un q costurile la nutrienti
se reduc cu un ritm de 53% din contul
majorarii productivitatii, dar si a reducerii
costurilor la o unitate de suprafatd. La un q
productie de soia costurile nutrientilor au o
valoare de 38 lei in sistemul agriculturii con-
servative, iar in cel conventional ajunge la
circa 80 lei per q.

La floarea-soarelui, costurile nutrien-
tilor in calcul la 1 ha de teren insamantat,
sunt aproximativ la acelasi nivel pentru -
ambele sisteme de lucrare a solului. Tn calcul
la 1 g productie diferenta este semnificativa.
Nivelul costurilor nutrientilor in sistemul
conventional ajunge pana la 65 lei la g, iar
sistemul conservativ de lucrare a solului
acestea se reduc pana la 40 lei la g. Aceasta
reducere este semnificativd pentru cultura
respectiva in conditiile preturilor instabile de
achizitie a semintelor de floarea-soarelui si a
prezentei monopolului la procesare.

La rapitd costurile substantelor nutri-
tive incorporate in sol ajung pana la 1250 lei
in calcul la 1 ha pentru ambele sisteme de
prelucrare a solului. Aceasta situatie nu este
specificd si costurilor in calcul la un q.
Nivelul acestora in tehnologia no till s-au
redus cu circa 33% si constituie 42 lei fata
de agricultura conventionala care a inre-
gistrat circa 63 lei per q.

Din cele analizate mai sus putem
formula patru reguli referitoare la aplicarea
tehnologiei no till in sistemul agriculturii
conservative:

1. La toate culturile analizate costul sub-
stantelor nutritive in calcul la 1 g pro-
ductie, se reduce in diapazonul de la
4% pana la 53%;

2. La toate culturile, cu exceptia porum-
bului boabe, in calcul la un ha, costul

BEl—

In soybean culture the costs of nutrients,
at a ha in conservative agriculture, are redu-
ced by MDL 270 compared to conventional
agriculture. The rate of reduction is 22%. In
the calculation of a g nutrient costs are
reduced by a rate of 53% of the account of
increased productivity, as well as the reduc-
tion in costs per surface unit. At a q soya
production the costs of nutrients have a
value of MDL 38 in the conservative agri-
culture system, and in conventional the one
it reaches about MDL 80 per q.

At sunflower, the costs of nutrients in
the calculation of 1 ha of seeded land are
approximately at the same level for both soil
work systems. In the calculation of 1 q
production the difference is significant. The
level of nutrient costs in the conventional
system reaches up to MDL 65 per g, and the
conservative soil work system is reduced to
MDL 40 per g. This reduction is significant
for this crop under the conditions of unstable
prices of sunflower seeds purchase and the
presence of a monopoly at processing.

At rape, the costs of nutrients incur-
porated in the soil reach up to MDL 1250 in
calculation at 1 ha for both soil processing
systems. This situation is not specific and
the costs in the calculation for one g. Their
level in no till technology has decreased by
about 33% and constitutes MDL 42
compared to conventional agriculture which
registered about MDL 63 per g.

From the above we can formulate four
rules on the application of no till technology
to the conservative farming system:

1. In all analysed cultures the cost of
nutrients in the calculation to 1 q pro-
duction, it is reduced in the diapason
from 4% to 53%;

2. In all crops, with the exception of grain
maize, in the calculation of one ha, the
cost of nutrients shall not exceed the
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substantelor nutritive nu depaseste

nivelul celor inregistrate in sistemul

conventional;

3. La culturile cerealiere din prima grupa
si de soia nivelul costurilor in calcul la
un ha suprafata insamantata se reduce;

4. Desi la culturile tehnice, unde nivelul
costurilor la substantele nutritive in
calcul la un ha sunt la acelasi nivel
pentru ambele sisteme de lucrare a
solului, Tn calcul la un g productie,
costurile se micsoreaza.

Reiesind din regulile enumerate mai
sus, putem formula urmatoarele argumente
in favoarea dezvoltarii tehnologiei no till
pentru culturile analizate:

1. Productivitatea culturilor sporeste n
conditiile aplicarii tehnologiei no till;

2. Se creeaza rezerve suplimentare pentru
sporirea normelor de fincorporare a
substantelor nutritive;

3. Eficienta substantelor nutritive devine
mai semnificativa in raport cu pro-
ductia globala recoltata.

O alta particularitate a analizei eficien-
tei nutrientilor in sistemele de lucrare a
solului este ponderea valorii nutrientilor
aplicati in costul total al culturii. In tabelul
ce urmeaza datele sunt calculate in baza
celor din tabelul 1.

level of those recorded in the conven-

tional system;

3. In cereal crops in the first group and
soy the level of costs in the calculation
at a ha sown surface is reduced;

4. Although in technical crops, where the
level of costs for nutrients in the calcu-
lation at one ha are at the same level
for both soil work systems, in the
calculation of a production ¢, the costs
are reduced.

Following the rules listed above, we
can make the following arguments in favour
of developing no till technology for the
crops analysed:

1. Crop productivity increases with no till
technology;

2. Additional reserves are created to
increase the rules for the incorporation
of nutrients;

3. The efficiency of nutrients becomes
more significant compared to the ove-
rall harvested production.

Another peculiarity of nutrient effi-
ciency analysis in soil work systems is the
share of the value of nutrients applied in the
total cost of culture. In the following table
the data are calculated on the basis of those
presented in table 1.

Tabelul 2/Table 2

Analiza comparativa a ponderii costurilor la nutrienti pentru diferite culturi/
Comparative analysis of the nutrient costs share for different crops

Agricultura Agricultura
Indicatorul/ conventionala, lei/ conservativa, lei/
Pointer Conventional agriculture, | Conservative agriculture,
MDL MDL

Grau de toamna/ |la ha/ to h 23% 35%

Autumn wheat [lag/toq 21% 35%

Orz de toamna/ |laha/toh 18% 34%

Autumn barley |lag/toq 16% 34%
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Agricultura Agricultura
Indicatorul/ conventionala, lei/ conservativa, lei/
Pointer Conventional agriculture, | Conservative agriculture,
MDL MDL
Porumb boabe/ (laha/toh 19% 63%
Corn grains lag/toq 18% 63%
) ) laha/to h 13% 25%
Soia/Soia ° °
lag/toq 13% 25%
Floarea- laha/toh 16% 28%
soarelui/
0 0
sunflower lag/toq 8% 28%
la ha/ to h 23% 35%
Rapita/R
ARVEIPE e gito g 13% 35%

Sursa: elaborat de autor in baza datelor preluate din [1]/
Source: developed by the author based on data taken from [1]

Se observa ca ponderea costurilor la
nutrienti Tn sistemul agriculturii conven-
tionale, in calcul la un ha, variaza de la 32%
pentru cultura grau de toamnd pana la 13%
la cultura soia [1, pag.75-86]. Tn calcul la un
g productie, ponderea costurilor la nutrienti
variaza de la 21% la grau de toamna péana la
8% la floarea-soarelui.

n sistemul conservativ de lucrare a
solului se observd o sporire a ponderii
costului la substantele nutritive atat la o
unitate de suprafata, cat si la o unitate de
productie. Ponderea cea mai mare in calcul
la un ha teren insamantat s-a inregistrat la
porumb boabe, circa 63%, iar cea mai
redusd este la cultura de soia in marime de
25%. La nivel de unitate de productie, cea
mai mare pondere o detine productia de
porumb boabe, iar cea mai mica — de soia.
Ponderea costurilor la substantele nutritive
in sistemul conservativ de lucrare a solului,
in ambele dimensiuni, sunt la acelasi nivel.

Tinand cont de rezultatele analizei efec-
tuate n tabelul 2, putem constata urmatoarele:

1. In sistemul conventional:
a) cea mai mare pondere a costurilor la

El—

It is noted that the share of nutrient
costs in the conventional agriculture system,
in calculation in one ha, ranges from 32%
for autumn wheat culture to 13% to soy
culture [1, p.75-86]. In calculation of a q
production, the share of nutrient costs ranges
from 21% to autumn wheat to 8% sun-
flower.

In the conservative soil work system,
an increase in the cost of nutrients is
observed at both a surface unit and a
production facility. The highest share in
the calculation of a ha seeded land was
recorded in grain maize, about 63%, and the
lowest is at the soy bean crop in the size of
25%. At the level of the production unit, the
largest share is the production of maize
grains and the lowest — soybeans. The share
of costs on nutrients in the conservative soil
work system, in both dimensions, is at the
same level.

Taking into account the results of the
analysis carried out in table 2, we can state
the following:

1. In the conventional system:
a) the largest share of the costs of nu-
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substantele nutritive aplicate in sol se
inregistreaza la graul de toamna;

b) cea mai mica pondere a costurilor o
detine cultura de soia.

2. Tn sistemul conservativ:

a) cea mai mare pondere a costurilor
la nutrienti se Iinregistreazd la
porumb boabe;

b) cea mai redusa pondere a costurilor
la nutrienti se inregistreaza la soia;

C) ponderea costurilor la nutrienti este
mai Tnaltd decat la alte sisteme de
lucrare a solului.

In sistemul conservativ de lucrare a
solului ponderea costurilor este mai inalta,
desi, nominal, nivelul acestora se reduce in
calcul la un g productie. In primul rand,
aceasta se explicd prin reducerea numarului
de lucrari de baza a solului, fapt ce con-
stituie un element important in favoarea
aplicarii sistemului conservativ de lucrare a
solului. Odata cu aplicarea acestui sistem are
loc majorarea productivitatii  culturilor
agricole. Prin urmare, reducerea numarului
de lucrari de baza a solului (aratul, boro-
nitul, discuitul, tavalugitul s.a.), in scopul
maririi productivitatii culturilor, creeaza un
efect economic favorabil pentru sporirea
rentabilitatii productiei.

Culturile analizate in articolul res-
pectiv au fost selectate Tn baza unor obser-
vari In teren, si anume:

1. Sunt mai des semadnate pe loturile
demonstrative a scolilor de camp, de
catre fermieri,

2. Sunt cele mai des recomandate de
catre savanti ca si culturi de initiere a
trecerii de la agricultura conventionala
la cea conservativa;

3. Sunt culturile cu un sistem similar al
lucrarilor de baza a solului.

In perioada 2016-2018 evolutia indi-
catorilor de baza la aceste culturi a fost
diferita.
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trients applied in the soil shall be
recorded in autumn wheat;

b) the lowest share of costs is the soy

bean culture.

2. In the conservative system:

a) the largest share of nutrient costs

shall be recorded in maize grains;

b) the lowest share of nutrient costs

shall be recorded in soybeans;

c) the share of nutrient costs is higher

than other soil work systems.

In the conservative system of soil
work the cost share is higher, although,
nominally, their level is reduced to a pro-
duction q. First, this is explained by the
reduction of the number of basic soil works,
which is an important element in favour
of the application of the preserver system
of soil work. With the use of this system,
the productivity of agricultural crops occurs.
Therefore, reducing the number of basic
soil works (ploughing, sulking, discuit,
roller, and so on) in order to increase crop
productivity creates a favourable economic
effect for increasing the profitability of
production.

The crops analysed in the present
article were selected on the basis of field
observations, namely:

1. They are more often sown on the demon-
stration batches of the farmers’ field
schools;

2. They are most often recommended by
scientists as crops to initiate the transi-
tion from conventional to conservative
agriculture;

3. They are crops with a similar system of
basic soil facts.

During the period 2016-2018 the evo-
lution of basic indicators in these cultures
was different.
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Tabelul 3/Table 3
Dinamica principalilor indicatori la culturile agricole analizate/

2016 2017 2018
Recolt:';\ Recolta Recolt:';\ Recolta Recolt:';\ Recolta
globala, . globala, . globala, .
.. medie, .. medie, .. medie,
Cultura/ mii tone/ Iha/ mii tone/ Iha/ mii tone/ Iha/
Production | Global | 3 Global | 9 Global | 9
Average Average Average
harvest, harvest, harvest,
harvest, harvest, harvest,
thousands ha thousands /ha thousands ha
tons 9 tons 9 tons 9
Grau/ Wheat 58 6 15 9 49 2
Orz/ Barley 76 4 71 4 19 8
Porumb poabe/ 21 3 41 3 41 5
Corn grains
Soia/Soia 3 2 5 5 0 3
Floarea
soarelui/ 97 0 86 2 51 2
Sunflower
Rapita/Rape 40 24 67 25 79 20

Sursa: elaborat de autor dupa [5]/ Source: elaborated by the author according to [5]

Din datele prezentate in tabelul 3 se
vede ca recolta globala la culturile cerealiere
se reduce n dinamica, desi recolta medie la
ha rimane constantd cu unele modificari
anuale. Aceasta se explicd prin micsorarea
suprafetelor insdmantate cu aceste culturi
din cauza conditiilor meteorologice nesatis-
facitoare. In ultimii ani a sporit interesul
fatd de cultura de porumb, datoritd pretului
de achizitie inalt oferit de catre companiile
de achizitie a cerealelor. Astfel, cultura res-
pectiva 1si sporeste recolta atat din contul
productivitatii, cat si din suprafetele nsa-
mantate. In aceeasi situatie sunt si celelalte
culturi prezentate in tabelul 3 — oferta inalta
la pretul de achizitie a productiei.

Prin urmare, se constatd cd in
Republica Moldova exista potential pentru
aplicarea sistemului conservativ de pre-
lucrare a solului, luand in considerare
culturile analizate si calculele prezentate.

El—

From the data presented in table 3 we
can note that the overall harvest in cereal
crops is reduced in dynamics, although the
average ha harvest remains constant with
some annual changes. This is explained by
shrinking the areas sown with these crops
due to unsatisfactory weather conditions. In
recent years, interest in maize cultivation
has increased due to the high purchase price
offered by grain purchase companies. Thus,
that crop increases its harvest from both
productivity and seeded areas. In the same
situation are the other crops presented in
table 3 — the high offer at the purchase price
of production.

Therefore we can state that there is
potential for the implementation of the
conservative soil processing system in the
Republic of Moldova, taking into account
the analysed crops and the calculations
presented.
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Concluzie

In conditii climaterice constante, in
Republica Moldova este posibila aplicarea
tehnologiei no till in sistemul conservativ de
lucrare a solului si pot fi obtinute rezultate
semnificative pozitive in aplicarea substan-
telor nutritive 1n sol.

Facand o totalizare a ipotezelor inain-
tate in acest articol, constatam urmatoarele:
la toate culturile analizate costul substan-
telor nutritive in calcul la 1 q productie, se
reduce in diapazonul de la 4% pdna la 53%.
Aceasta concluzie se considera una justifi-
cativa, in raport cu temerile care mai persista
printre agricultorii autohtoni.

Evident ca aceste rezultate nu pot fi
valabile pentru toate entitatile din tara, care
incearcd sa aplice sistemul conservativ de
lucrare a solului cu semanatul direct a
acestor culturi, insa, totusi calculele noastre
pot fi luate in considerare de catre agri-
cultorii interesati, cel putin pentru meto-
dologia abordata.

Conclusion

Under constant climatic conditions, in
the Republic of Moldova it is possible to
apply no till technology to the preserver
system of soil work and significant positive
results can be achieved in the application of
nutrients in the soil.

By totalling the assumptions submitted
in this article, we find the following: in all
cultures analysed the cost of nutrients in the
calculation to 1 g production, is reduced in
the diapason from 4% to 53%. This conclu-
sion is considered a supporting one in rela-
tion to the fears that still persist among
domestic farmers.

Obviously these results cannot apply
to all entities in the country, which attempt
to apply the conservative soil work system
with the direct sowing of these crops, but
nonetheless our calculations can be taken
into account by farmers, at least for the
methodology addressed.
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Principalul mijloc de valorificare a
noilor solutii tehnologice, obtinute prin
efortul de cercetare stiintifica, consta in
modernizarea procesului de productie si a
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telor financiare.
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argumentat necesitatea implementarii teh-
nologiilor inovationale si atragerea inves-
titiilor in sporirea rezultatelor financiare. In
acest context, a fost studiata eficienta apli-
carii tehnologiei conservative de lucrare a
solului Mini-Till si No-Till, in comparatie cu
cea traditionala si necesitatea asigurarii
intreprinderilor agricole cu soiuri de culturi
autohtone, rezistente la seceta, boli si dau-
natori. A fost efectuata analiza comparativa
a rezultatelor implementarii proiectului
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The main means of capitalizing the
new technological solutions obtained through
the scientific research effort consists in the
production process and products’ moderni-
zation. The replacement of absolute techno-
logies with those of high performance is a
decisive factor for ensuring the economic
development of the entities and increasing
the financial results.

In this article, the necessity of imple-
menting innovative technologies and attrac-
ting investments in enhancing financial
results were analysed and argued. In this
context, the efficiency of applying the con-
servative technology of soil processing Mini-
Till and No-Till, compared to the traditional
one, and the assurance of the agricultural
enterprises with native varieties of crops,
resistant to drought, diseases and pests, have
been studied. The comparative analysis of the
results of the project “Transition to Perfor-
mance Agriculture” implementation was
carried out, regarding the rehabilitation of
the irrigation system in the agricultural
entities of the Central region.
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Introducere

Etapa actuala a dezvoltarii economice
nu este posibilda fard un amplu proces de
perfectionare a mijloacelor de productie, a
tehnologiilor, a formelor de organizare a pro-
ductiei, precum si de modernizare a pro-
duselor. In conditiile cand, practic, sunt
economice a productiei pe seama acumula-
rii de consumuri tehnogene, elementul de
baza il constituie implementarea tehno-
logiilor inovationale, care au devenit forta
motrica a cresterii economice, asigurand
obtinerea randamentelor inalte cu o rezis-
tentd sporitd a culturilor agricole fatd de
seceta, boli si daunatori.

Implementarea tehnologiilor inovatio-
nale in tara noastrd este posibild datorita
atragerii proiectelor de finantare, care au un
rol major in sporirea rezultatelor financiare
ale agentilor economici din agricultura.

Metode aplicate

In scopul realizarii acestui studiu s-a
apelat la diverse metode de cercetare pre-
cum: metoda de analiza si sinteza, metoda
comparatiilor, metoda ratelor, metoda mono-
grafica, preluarea statistica a datelor.

Baza informationald a investigatiilor o
constituie datele generalizatoare ale Biroului
National de Statistica a Republicii Moldova,
materialele Comisiei de Stat pentru Testarea
Soiurilor de Plante, rapoartele statistice si
registrele contabile ale Tntreprinderilor agri-
cole analizate.

Rezultate si discutii

Dezvoltarea agriculturii in Republica
Moldova se confrunta cu un sir de probleme
legate de lipsa surselor de finantare. La finan-
tarea sectorului agrar contribuie si creditele
obtinute prin atragerea proiectelor de finan-
tare. Cel mai atractiv pentru producatorii
agricoli se considera proiectul ,,Suport pentru
procesul national de planificare a adaptarii la
schimbarile climatice in Republica Mol-
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Introduction

The current stage of economic deve-
lopment requires an extensive process of
perfecting the means of production, of
technologies, of the forms of production
organization, as well as the modernization of
products. Under the conditions when the
possibilities of increasing the efficiency of
production due to the accumulation of
technogenic consumption are exhausted, the
basic element is the implementation of the
innovative technologies that have become
the driving force of the economic growth,
ensuring the high yields with an increased

resistance of the agricultural crops to
drought, diseases and pests.
The implementation of innovative

technologies in our country is possible by
attracting financing projects, which play a
major role in increasing the financial results
of the economic agents in agriculture.

Methods applied

In order to carry out this study, various
research methods were used such as: ana-
lysis and synthesis method, comparison
method, rates method, monographic method,
statistical collection of data.

The informational basis of the resear-
ches was the generalizing data of the
National Bureau of Statistics of the Republic
of Moldova, the materials of the State
Commission for Plant Variety Testing, the
statistical reports and the accounting records
of the analysed agricultural enterprise.

Results and discussions

The development of agriculture in the
Republic of Moldova faces a number of pro-
blems related to lack of funding sources. The
loans obtained by attracting projects finance
also contribute to the financing of the
agricultural sector. The most attractive for
agricultural producers is considered to be the
project “Support for the national planning
process of adaptation to climate change in the

SR



BUSINESS ST ADMINISTRARE / BUSINESS AND ADMINISTRATION

dova”, sustinut de catre Agentia Austriacd de
Cooperare pentru Dezvoltare (ACD), cu
finantare de la Ministerul Federal al Agri-
culturii, Silviculturii, Mediului si Gospodariei
Apelor din Republica Austria.

Impactul schimbarilor climatice asupra
agriculturii din tara noastra prezinta o preoCu-
pare deosebitd, dat fiind faptul, cd conditiile
climaterice se caracterizeaza printr-un deficit
sporit de umiditate Tn sol, secete frecvente,
inundatii, grindina, ingheturi. De exemplu,
secetele din anii 2007 si 2012 au cauzat
pierderi economiei nationale in suma de 1,0-
1,25 miliarde dolari SUA. Se preconizeaza,
cd schimbdrile climatice vor conduce la
cresterea temperaturilor si la variabilitatea
precipitatiilor pe viitor, reducand si mai mult
recoltele si efectivul de animale [2, p. 6].

Unul din obiectivele de baza ale pro-
iectului 1l constituie interventiile de adaptare
in sectoarele prioritare, prin promovarea
proiectelor pilot la nivel local.

In baza indicelui de vulnerabilitate a
existentei (IVE) (calculat dupd resursele de
apa, agriculturd, silviculturd, sanatate etc.)
S-a constatat, ca cele mai vulnerabile raioane
din regiunile de dezvoltare a Moldovei sunt:
Nord — Sangerei si Falesti; Centru — Calarasi
si Nisporeni; Sud — Basarabeasca si Leova.
Respectiv, in aceste regiuni si raioane s-au
implementat urmatoarele proiecte pilot:

1. ,,Dezvoltarea capacitatii de rezistentd la
efectele schimbarilor climatice folosind
tehnologii noi de prelucrare a solului”;

2. ,Sporirea capacitatii adaptive la
schimbarile climatice prin promovarea
noilor tehnologii agricole”;

3. ,Utilizarea sistemului conservativ de
lucrare a solului”.

In cadrul acestor proiecte pilot intre-
prinderile agricole au primit credite pentru
procurarea echipamentelor tehnice: scarifi-
catoare, grape cu discuri, tavalugi inelari,
semanatori de precizie No-Till. Toate pro-

El—

Republic of Moldova” supported by the
Austrian Agency for Development Coopera-
tion (ADC) funded by the Federal Ministry of
Agriculture, Forestry, Environment and Water
Management in the Republic of Austria.

The impact of climate change on agri-
culture in our country is of particular con-
cern, given the fact that the climatic con-
ditions are characterized by an increased
deficit of soil moisture, frequent droughts,
floods, hail and frosts. For example, droughts
in 2007 and 2012 caused losses in the
national economy in the amount of USD
1,0-1,25 billion. Climate change is expected
to increase temperatures and precipitation
variability reducing more future harvests
and livestock [2, p. 6].

One of the basic objectives of the
project is the adaptation interventions in the
priority sectors by promoting pilot projects
at local level.

Based on the existence vulnerability
index (EVI) (calculated according to water
resources, agriculture, forestry, health, etc.)
it was found out that the most vulnerable
districts in the development regions of
Moldova are: North — Sangerei and Falesti;
Center — Calarasi and Nisporeni; South —
Basarabeasca and Leova. The following pilot
projects were implemented in these regions
and districts respectively:

1. “Developing the ability to withstand
the effects of climate change using
new soil processing technologies”;

2. “Increasing the adaptive ability to cli-
mate change by promoting new agri-
cultural technologies”;

3. “Use of the conservative soil tillage
system”.

As part of these pilot projects, agri-
cultural companies received credits for the
purchase of the technical equipment: scari-
fiers, disc racks, ring rollers, No-Till pre-
cision sowers. All the projects, funded by
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iectele finantate de Republica Austria sunt
implementate de PNUD Moldova si se
axeaza pe tehnologiile conservative de
lucrare a solului Mini-Till si No-Till.

Totodatda mentionam, ca marea majo-
ritate a intreprinderilor agricole din tara
noastrd aplicd metoda traditionald de lucrare
a solului, fapt explicat de conditiile pedo-
climatice a diferitor microzone, dar si de
lipsa mijloacelor banesti pentru procurarea
erbicidelor si echipamentului tehnic specific
tehnologiei conservative. In figura 1 sunt
prezentate sistemele de lucrare ale solului
dupa tehnologia traditionala si tehnologiile
conservative.

the Republic of Austria, are implemented by
UNDP Moldova and focus on the con-
servative technologies of working the soil —
Mini-Till and No-Till.

At the same time, we can mention that
the vast majority of agricultural enterprises
in our country apply the traditional method
of soil working. This fact is explained by the
pedo-climatic conditions of different micro
zones, but also by the lack of money for the
purchase of herbicides and the technical
equipment specific to the conservative
technology. In figure 1 we have shown the
soil tillage systems according to traditional
technology and conservative technology.

CONVENTIONAL

CLASIC/ CLASSICAL

(traditional - cu plug)/

CONVENTIONAL
(traditional - with plug)

(mai multe operatii la trecere)/
RATIONALIZED (more operations

RATIONALIZAT

at one passing)

SISTEME DE LUCRARI
ALE SOLULUI/ SOIL
WORKING SYSTEMS

pe verticald cu plug paraplow, scarificator,
_| alte utilaje tip cizel (acoperire 15-30%)/
vertical with paraplow, scarifier, chisel,
other machinery (15-30% coverage)

cu biloane (ridge-tillage)/
with billions (ridge-tillage)

CONSERVATIV/

LUCRARI MINIME — MINIMUM
TILLAGE (Mini-Till)/

MINIMUM WORKS — MINIMUM [
TILLAGE (Mini-Till) H

n benzi (strip till, zone till)/
with strips (strip till, zone till)

CONSERVATIVE

SEMANAT DIRECT - NO-
TILLAGE (No-Till)/ DIRECT a
SOWING - NO-TILLAGE

cu mulci (mulch tillage, acoperire >30%)/
with mulch (mulch tillage, covering >30)

cu strat protector (cover crops, catch crops)/
| | with protective layer (cover crops, catch
crops)

Figura 1. Sisteme de lucrare a solului dupa tehnologia traditionala si conservativa/
Figure 1. Soil working systems by traditional and conservative technologies
Sursa: elaborata de autor in baza [2, p.8]/

Source: elaborated by the author based on [2, p.8]
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Din prezentarea grafica (figura 1)
putem mentiona cd tehnologia traditionala,
in varianta clasica, consta in afinarea solu-
lui, prin aratul traditional cu plugul si intoar-
cerea brazdei. Varianta rationalizatd a aces-
tei tehnologii prevede efectuarea mai multor
operatiuni la o trecere a agregatului (de
exemplu: aratul, cultivarea, nivelarea etc.).

Tehnologia conservativa Mini-Till con-
std in afanarea solului pe verticald cu aju-
torul scarificatorului sau cu grapa de discuri,
lucrarea solului in benzi, cu mulci etc.
Tehnologia No-Till — prevede semanatul
direct, fara lucrarea solului, dar poate
implica si prelucrarea controlata, in care se
afaneazd nu mai mult de 20-25% din
suprafata solului [3, p. 9]; [ 5].

Se considera, ca tehnologiile conser-
vative Mini-Till si No-Till sunt cele mai
avansate deoarece [2, p.8]:

a) reduc distrugerea structurii solului;

b) stopeaza eroziunea solului;

C) imbunatatesc rata de infiltrare a
apei in sol;

d) sporesc fertilitatea solului si utili-
zeaza eficient resursele naturale.

Aceste beneficii pot fi realizate prin
aplicarea a trei principii-cheie:

» lucrarea minima a solului;

» respectarea asolamentelor;

» acoperirea permanentd a solului
prin retinerea resturilor culturilor
anterioare.

Tehnologiile de lucrare a solului au un
impact diferit asupra productivitatii cultu-
rilor agricole, profitului si a ratei renta-
bilitatii (tabelul 1).

Din datele prezentate in tabelul 1
rezultd, ca cea mai eficientd tehnologie de
producere a graului si porumbului este teh-
nologia conservativa No-Till, fapt argu-
mentat si de urmatoarele caracteristici:

1) nivelul mai sporit al productivitatii

fatd de tehnologiile traditionala si
Mini-Till, in proportie de 15-30%;

The graphical presentation (figure 1)
shows that the traditional technology in the
classical version consists of loosening the
soil through the traditional tilling in furrows
with a plough. The rationalized variant of
this technology provides for the carrying out
of more operations at one passing of the
machine (for example, ploughing, cultiva-
ting, levelling, etc.).

The conservative Mini-Till technology
consists of loosening the soil vertically with
the help of the scarifier, or with the disc
harrow, strip tillage, mulch tillage, etc. No-
Till technology provides direct sowing wit-
hout soil tillage, but may also involve con-
trolled processing in which no more than 20-
25% of the soil surface is tilled [3, p.9]; [5].

The conservative technologies Mini-
Till and No-Till are considered to be the
most advanced because [2, p.8]:

a) they reduce the destruction of soil

structure;

b) they stop soil erosion;

c¢) they improve the rate of water infil-
tration into the soil,

d) they increase soil fertility and effi-
ciently use natural resources.

These benefits can be achieved by

applying three key principles:

» minimum soil tillage;

» maintaining crop rotations;

» permanent soil cover by retaining
the remains of previous crops.

Soil technologies have a different
impact on agricultural crop productivity,
profitability and profitability rate (table 1).

From data presented in table 1 it follows
that the most efficient wheat and corn pro-
duction technology is the No-Till conser-
vative technology. This fact is confirmed by
the following:

1) higher level of productivity com-
pared to the traditional technologies
and Mini-Till in proportion of
15-30%;
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2) reducerea costului unei tone la
grau, de la 20,93% pana la 27,84%;
la porumb de la 18,68% péana la
25,37%;

3) majorarea profitului la o tona de
grau cu 389,8-577,4 lei, iar la o
tona de porumb cu 315,0-473,0 lei;

4) cresterea ratei rentabilitatii la grau
cu 34,2-45,95 puncte procentuale,
la porumb cu 27,44-37,62 puncte
procentuale.

Datele tabelului 1, de asemenea, ne
confirma o eficientd sporitd a tehnologiei
Mini-Till in comparatie cu cea traditionala.
Astfel, productivitatea la aplicarea Mini-Till
este mai ridicata fatd de tehnologia
traditionala, respectiv, la grau cu 12,5%, iar
la porumb cu 8,3%. Profitul la un hectar este
mai mare: la grau cu 1030 lei si la porumb
cu 1147 lei. Rata rentabilitdtii este mai inalta
la grau cu 11,75 puncte procentuale, iar la
porumb cu 10,18 puncte procentuale.

2) reducing the cost of one tonne of
wheat from 20,93% to 27,84%; in
maize from 18,68% to 25,37%);

3) increasing in profit by MDL 389,8-
577,4 per one tonne of wheat, and
by MDL 315,0-473,0 per one tonne
of corn;

4) increasing the profitability rate
in wheat by 34,2-45,95 percentage
points, in corn by 27,44-37,62 per-
centage points.

The data in table 1 also show us a
higher efficiency of Mini-Till technology
compared to the traditional one. Thus, when
applying Mini-Till the productivity is higher
than in the traditional technology in wheat
by 12,5% and in corn by 8,3% respectively.
The profit per hectare is higher in wheat by
MDL 1030 and in corn by MDL 1147. The
profitability rate is higher in wheat by 11,75
percentage points, and in corn by 10,18
percentage points.

Tabelul 1/ Table 1

Eficienta aplicarii tehnologiei conservative la productia de grau si porumb/
Efficiency of applying conservative technology to wheat and maize production

Grau/ Wheat Porumb/ Corn
Indicatorul/ Tehnologia/ Technology Tehnologia/ Technology
Indicator Traditionali/ | Mini-Till/| No-Till/ | Traditionald/| Mini-Till/| No-Till/
Traditional | Mini-Till | No-Till | Traditional | Mini-Till | No-Till
1. Productivitatea,
t/ha/ 4,0 4,5 5,2 6,0 6,5 75
Productivity, t/ha
2. Venituri din
vanzari la hectar,
:?e'/ 9700 10950 12640 12840 13920 | 15980
evenue from
sales per hectare,
MDL
3. Costuri de
productie la
hectar, lei/ 8213 8433 7705 11404 11337 | 10638
Production costs
per hectare, MDL
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Indicatorul/
Indicator

Grau/ Wheat

Porumb/ Corn

Tehnologia/ Technology

Tehnologia/ Technology

Traditionala/
Traditional

Mini-Till/
Mini-Till

No-Till/
No-Till

Traditionala/
Traditional

Mini-Till/
Mini-Till

No-Till/
No-Till

Inclusiv/

including:

3.1. Seminte/
Seeds

920

1000

880

1380 1380

1380

3.2. Ingrisaminte/
Fertilizers

1040

1220

1220

1460 1460

2500

3.3. Pesticide/
Pesticides

743

913

923

900 900

1230

3.4. Operatii
tehnologice/
Technologica
| operations

4340

4060

3344

5414 4477

3468

3.5. Lucrari
manuale/
Manual
works

200

200

200

1000 1800

600

3.6. Operatii
post-
recoltare/
Post-harvest
operations

560

630

728

840 910

1050

3.7. Alte costuri/
Other costs

410

410

410

410 410

410

4. Costul de
productie a unei
tone, lei/
Production cost
per one tonne,
MDL

2053,3

1874,0

1481,7

1900,7 17442

1418,4

5. Profitul in calcul/
Profit in
calculation:

- la hectar, lei/
per hectare,
MDL

- la 1q, lei/ per 1q,
MDL

1487,0

371,7

2517,0

559,3

4935,0

949,1

1436,0 2583,0

239,3 397,3

5342,0

712,3

6. Rata rentabilitatii
%/ Profitability
rate %

18,1

29,85

64,05

12,6 22,78

50,22

Sursa: elaborat de autor in baza [3, p. 118] ; [1]/
Source: developed by the author on the basis [3, p. 118]; [1]

o
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Astfel, deducem, ca aplicarea tehnolo-
giilor conservative, de rand cu sporirea pro-
ductivitatii, permite economisirea necesaru-
lui de masini agricole pe unitate de supra-
fata, reducerea consumului de combustibil
cu 35-50% si majorarea rentabilitatii, in
medie, cu 23,9-28,8 puncte procentuale.

Valorificarea noilor solutii tehnologice
de lucrare a solului poate sa asigure rezul-
tatele scontate doar atunci, cand se respecta
recomandarile stiintifice pentru toate proce-
sele tehnologice. O componentd inovatio-
nald a procesului tehnologic se considera
selectia culturilor agricole, care constd in
obtinerea soiurilor noi de calitate inalta fata
de cele precedente si, respectiv, cu o rezis-
tenta sporita la secetd, boli si daunatori.

Thus, we can deduce that the appli-
cation of ordinary conservative technologies
simultaneously with the increase of pro-
ductivity, allows the saving of the need for
agricultural machines per unit area, the reduc-
tion of the fuel consumption by 35-50%,
the increase of the average profitability by
23,9-28,8 percentage points.

The use of new technological solutions
for soil work can ensure expected results only
when the scientific recommendations of all
technological processes are respected. An
innovative component of the technological
process is considered the selection of agricul-
tural crops which consists in obtaining new
varieties of high quality compared to the pre-
vious ones, and respectively with an increa-
sed resistance to drought, diseases and pests.

Tabelul 2/ Table 2

Rezultatele testarii proceselor de producere ale diferitor soiuri de grau de toamna in
Republica Moldova (recolta 2016-2019)/ Results of production testing of different
varieties of autumn wheat in the Republic of Moldova (2016-2019 harvest)

Soiurile Productia Gluten Productia Gluten
medie, t/ha/ "| Soiurile straine/ medie, t/ha/ ’
autohtone/ % / . . % /
Native varieties Aver_age IDK Foreign varieties Aver_age IDK
productiont/ha productiont/ha
Meleag 5,74 20,7/93 |Kuialnic (Odessa) 5,52 16,7/55
Vestitor 5,30 22,3/108 | Dmoxa odesskaia 5,60 18,0/57
Creator 5,68 17,5/72 |3pick (Odessa) 5,15 19,6/66
Cipriana 4,60 26,4/91 |Baraxoxk (Odessa) 4,98 20,2/82
Capriana Plus 4,97 23,2/97 |Zorepad (Kiev) 5,53 -/-
Lautar 5,34 22,2187 |Taus (Krasnodar) 410 27,6/82
Talisman 5,59 24,5/87 | Autan (Franta) 4,09 17,3/84
Rod 490  |240/92 |GKBekes 516  |256/108
(Ungaria)
Fenix 5,53 19,3/65 | ranzitor 5,60 28,4/72
(Romania)
Acord 571 |17.4/71 |FYU(FL) 527  |27,6/90
(Germania)
Numitor 5,76 20,3/89 |Mulan (Germania) 4,90 21,7/99
Savant 578 |205/100|HYS@r (F1) 4,87 257/142
(Germania)
Media/ Average 541 X Media/ Average 5,06 X

Sursa: datele Comisiei de Stat pentru Testarea Soiurilor de Plante (www.cstsp.md [7];[4])/
Source: data of the State Commission for Plant Varieties Testing (www.cstsp.md) [7]; [4]
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In tara noastra, la toate culturile agri-
cole, lucrdrile de selectie se efectueaza de
catre institutiile si unitatile de cercetare stiin-
tifica. Testarea soiurilor noi se efectueaza de
catre Comisia de Stat pentru Testarea Soiuri-
lor de Plante. Tn Catalogul soiurilor de plante
sunt prezentate hibrizi si soturi autohtone cat
si strdine. Rezultatele testarii soiurilor de grau
au demonstrat ca, dupa productia medie la
hectar (tabelul 2), soiurile autohtone se afla la
acelasi nivel cu soiurile romanesti si cele
ucrainene selectate la Odessa, adica sunt
obtinute 1n conditii climaterice similare. Con-
comitent, productivitatea medie a soiurilor
autohtone este mai nalta decat a celor selec-
tate in Franta, Germania, Rusia, Ungaria. De
exemplu, in comparatie cu soiul Autan
(Franta) productivitatea medie a soiurilor
autohtone este mai inaltd cu 32,3%, iar fata
de soiul GK-Békes (Ungaria) — cu 4,84%.

In our country, selection works are
carried out in all agricultural crops by scien-
tific research institutions. The new varieties
are tested by the State Commission for Plant
Varieties Testing. The Catalogue of plants
varieties includes native varieties and hybrids
as well as foreign ones. The wheat varieties
test results showed that, regarding the average
production per hectare (table 2), the native
varieties are at the same level as the Romanian
and Ukrainian varieties selected in Odessa, i.e.
they are obtained under similar climatic
conditions. At the same time, the average pro-
ductivity of the native varieties is higher than
of those selected in France, Germany, Russia,
and Hungary. For example, compared to the
Autan (France) variety, the average pro-
ductivity of the native varieties is 32,3%
higher, and compared to the GK-Békés
(Hungary) variety — by 4,84%.

Tabelul 3/Table 3

Rezultatele testarii soiurilor de grau de toamna la centrele/sectoarele de stat
ale Republicii Moldova pentru anii 2016-2019 (pe baza datelor CSTSP)/
Results of autumn wheat varieties testing at the state centers/sectors of the Republic
of Moldova for 2016-2019 (on the database of SCPVT)

Productia medie, t/ha/ Average production, t/ha
SOI\IIL;;\IZ?Z[SQE%T/ Regiunea de N_ord/ dzeg:;;]rgiﬁ / Regiunea de S_ud/
Northern region . Southern Region
Central Region
Meleag 6,15 5,57 5,48
Capriana 6,19 5,11 5,44
Talisman 5,94 5,37 5,74
BT-19-07 5,97 5,48 5,90
Lautar 6,24 5,55 5,55
Vestitor 6,12 5,48 5,83
Creator 6,27 5,54 5,45
Fenix 6,29 5,65 5,90
Rod 6,07 5,94 5,71
Acord 5,09 5,71 6,39
Numitor 6,84 5,10 6,24
Capriana Plus 6,30 5,28 6,36
Media/ Average 6,12 5,48 5,83

Sursa: datele Comisiei de Stat pentru Testarea Soiurilor de Plante (www.cstsp.md)[7];[4]/
Source: data of the State Commission for Plant Varieties Testing (www.cstsp.md) [7];[4]

m——
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Experientele efectuate in anii 2016-
2019, pe loturile experimentale din diferite
regiuni ale Moldovei, au demonstrat ca
productivitatea unuia si aceluiasi soi de
grau variaza considerabil in dependentd de
zona pedoclimaticd (tabelul 3). In regiunea
de Nord cea mai T1naltd productivitate
s-a atestat la soiul Numitor care, in media
2016-2019, a constituit 6,84 tone la hectar,
sau mai mult cu 34,1% fatd de regiunea
Centru si cu 9,6% fata de regiunea Sud.
Datele prezentate in tabelul 3 ne demon-
streaza ca cele mai Tnalte randamente medii
s-au obtinut in regiunea Nord, iar cele mai
reduse — in regiunea Centru, fapt explicat si
de conditiile pedoclimatice diferite. Ins, la
soiurile Acord si Capriana Plus, cele mai
inalte randamente se constatd in regiunea
Sud. Aceste date ne permit sa presupunem
ca fintreprinderile agricole vor procura
semintele acelor soiuri care, in regiunea
respectiva, au cele mai Tnalte randamente.

Referitor la rezultatele testarilor de
stat, privind calitatea boabelor graului de
toamnd, tinem sa mentionam un nivel inalt
de gluten si proteina practic la toate soiurile
testate (tabelul 4). Totodata, observam cel
mai Tnalt continut de gluten si proteind la
soiurile Meleag si Cépriana, respectiv,
30,1% si 13,1%. Un nivel mai scazut de
gluten si proteina se atesta la soiurile cu cea
inalta productivitate: Numitor si
Vestitor. Astfel, continutul de gluten la
aceste soiuri este mai mic fatd de Meleag si
Céapriana, respectiv, cu 26,2% si 24,3%.
Soturile Savant, Fenix, Acord au un continut
mediu de gluten si proteina.

mai
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The experiences carried out during
2016-2019 on the experimental lots from
different regions of Moldova have shown
that the productivity of one and the same
wheat varieties varies considerably depen-
ding on the pedo-climatic zone (table 3).
In the Northern region, the highest produc-
tivity is registered in the Numitor variety,
which in the average of 2016-2019 con-
stituted 6,84 tonnes per hectare, which by
34,1% more compared to the Central region
and by 9,6% compared to the Southern
region. The data presented in table 3 attest
that the highest average yields were obtai-
ned in the Northern region and the lowest
in the Central region that can be explained
by different pedo-climatic conditions.
However, in the Acord and Capriana Plus
varieties, the highest yields are registered in
the Southern region. These data show us
that agricultural enterprises will procure the
seeds of those varieties that have the
highest yields in the region.

Concerning the results of the state
tests regarding the quality of the autumn
wheat grains, we would like to mention a
high level of gluten and protein in prac-
tically all the tested varieties (table 4). At
the same time, we can observe the highest
content of gluten and protein in the varieties
Meleag and Céapriana 30,1% and 13,1%
respectively. A lower level of gluten and
protein is registered in the varieties with the
highest productivity Nomitor and Vestitor.
Thus, the gluten content of these varieties is
lower than in Meleag and Capriana by
26,2% and 24,3% respectively. Savant,
Fenix, Acord varieties have an average
gluten and protein content.
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Tabelul 4/Table 4

Nivelul de productie si calitatea boabelor soiurilor de grau de toamna
la centrele/sectoarele de stat ale Republicii Moldova pentru anii 2017-2019
(pe baza datelor CSTSP)/ Production level and quality of grains of autumn wheat
varieties in the state centres / sectors of the Republic of Moldova for 2017-2019
(on the database of SCPVT)

Soiul/ Productia medie, t/ha/ Ca“tat.ea boab.elor' %l
Varieties Average ioroduction t/ha Grains quality, %
' Proteini/ Protein Gluten/ Gluten
Meleag 6,44 13,1 30,1
Capriana 6,38 13,1 30,1
Talisman 5,68 12,5 28,9
Lautar 6,46 12,9 24,8
Clasic 6,15 13,8 25,5
Savant 6,55 13,1 26,6
Vestitor 7,03 12,6 22,8
Creator 5,75 12,9 29,9
Fenix 5,95 12,3 27,7
Acord 5,73 12,6 28,2
Numitor 7,20 12,4 22,2
Capriana Plus 5,98 12,7 23,7
Media / Average 6,28 12,92 26,3

Sursa: datele Comisiei de Stat pentru Testarea Soiurilor de Plante (www.cstsp.md) [7]; [4]/
Source: data of the State Commission for Plant Varieties Testing (www.cstsp.md) [7];[4]

Concomitent, mentiondm, ca soiurile
prezentate in tabelul 4, in conditiile de pro-
ductie, au o calitate mult mai joasd a
boabelor. Consideram ca factorii principali
care cauzeaza calitatea joasa a boabelor de
grau sunt:

— nivelul scazut al culturii agroteh-

nice;

— atacul de boli si imburuienirea se-

manaturilor de grau;

— nerespectarea asolamentelor (lipsa

celor mai buni predecesori).

Cele expuse mai sus ne permit sa con-
statdm, ca soiurile selectate la institutiile si
unitatile de cercetare stiintifica au o capaci-
tate de productie mai mare si prevaleaza
asupra soiurilor straine. Unele soiuri strdine

m——

At the same time, we can mention that
the varieties presented in table 4, have a
much lower quality of the grains under the
production conditions. We consider that the
main factors that cause the low quality of
wheat grains are:

— low level of agro technical culture;

— the attack of diseases and weeding

of the wheat crops;

— non-observance of crop rotations

(lack of the best predecessors).

The above mentioned allow us to
conclude that the varieties selected at the
scientific research institutions are not
inferior to foreign varieties. Foreign varie-
ties have the same level of productivity and
quality and in some cases a lower level than
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au acelasi nivel de productivitate si calitate,
dar semintele soiurilor autohtone sunt mai
ieftine decat a celor strdine. Din aceste
considerente producatorii agricoli trebuie sa
utilizeze mult mai larg soiurile autohtone.

Cercetdrile stiintifice, vizand selectia
culturilor agricole, s-au efectuat in diferite
zone pedoclimatice a tarii noastre, inclusiv
si unde seceta se manifestd destul de frec-
vent, de aceea soiurile autohtone au o
rezistenta sporitd la secetd si la alti factori
nefavorabili ai mediului.

Tn vederea reducerii impactului nega-
tiv al secetii, renovarea sistemelor centra-
lizate de irigare, sustinerii producatorilor
agricoli, si reabilitarea drumurilor, a fost
semnat, la 22 ianuarie 2010, pentru perioada
2010-2015, de catre Guvernul Republicii
Moldova si Guvernul SUA, prin intermediul
Corporatiei Provocarile Mileniului, Acordul
privind implementarea Programului Compact
pentru Republica Moldova, compus din
doua proiecte: ,,Tranzitia la Agricultura Per-
formanta” si ,,Reabilitarea Drumurilor”.

»Iranzitia la Agricultura Performantd” a
avut scopul sd contribuie la sporirea
veniturilor in mediul rural prin stimularea
cresterii productiei agricole si sa catalizeze
investitiile in productia cu valoare adaugata
inalta, prin stabilirea unui model durabil al
sistemului de irigare si al managementului
resurselor de apa, precum si a unui mediu
institutional si de politici favorabil pentru
agricultura irigata. Totodata, datoritd cres-
terii productiei agricole au fost create con-
ditii pentru a spori veniturile In localitatile
rurale. Proiectul ,,Tranzitia la Agricultura
Performanta” constd din activitatile ce
vizeaza consolidarea si integrarea capaci-
tatilor care, aplicate impreund, permit solu-
tionarea impedimentelor principale cu care
se confruntda producdtorii agricoli din
Republica Moldova: lipsa surselor sigure de
apa, lipsa surselor de finantare, accesul
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the native varieties. More than that, the
seeds of native varieties are cheaper than the
seeds of foreign ones. For these reasons,
agricultural producers should use much
more native varieties.

The scientific researches concerning
the selection of agricultural crops have been
carried out in different pedo-climatic areas
of our country, where drought manifests
quite frequently, because the native varieties
have a greater resistance to drought and
other unfavourable environmental factors.

In order to reduce the negative impact
of the drought, the renovation of the cen-
tralized irrigation systems, the support of the
agricultural producers, and the rehabilitation
of the roads, on January 22, 2010, an
Agreement on the implementation of the
Compact Program for the Republic of
Moldova was signed for the period 2010-
2015 by the Government of the Republic of
Moldova and the US Government, through
the Millennium Challenges Corporation;
composed of two projects: “Transition to
High Performance Agriculture” and “Road
Rehabilitation”.

“Transition to high-performance agri-
culture” is one of the two projects of the
Compact Program, which aims were to
contribute to increasing incomes in rural
areas by stimulating the growth of agri-
cultural production and by catalysing invest-
ments in high value-added production by
establishing a sustainable model of irrigation
system and of water resources management,
as well as a favourable institutional and
policy environment for irrigated agriculture.
At the same time, the increase of agricultural
production had been led to the increase of
incomes in the rural localities. The project
“Transition to Performance Agriculture”
includes activities aimed at abilities conso-
lidation and integration, which, applied
together, help to overcome the main impe-
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limitat la pietele de desfacere, la tehnologiile
performante si transferul de know-how. Pro-
iectul in cauza a sporit capacitatea agricul-
torilor de a fortifica tranzitia la agricultura
bazatd pe producerea culturilor cu valoare
adaugata inaltd, sporirea calitatii produselor,
implementarea soiurilor noi de culturi, exclu-
derea constrangerilor existente pe piatd, prin
solutionarea problemelor institutionale si
lipsei infrastructurii adecvate.

Activitatile majore pentru a facilita
tranzitia la agricultura performanta tin de [6]:
« Reabilitarea Sistemelor Centralizate de
Irigare;
o Reforma Sectorului de Irigare, prin
acordarea asistentei tehnice;
e Accesul la Finantare pentru Agricul-
turd, prin crearea unor facilitati finan-
ciare care vor sprijini investitiile in
agricultura performanta ale fermierilor
si ale antreprenorilor rurali;
e Sporirea vanzarilor culturilor cu valoare
adaugata inaltd, prin asigurarea acce-
sului la pietele de desfacere.
Activitatea Reformei Sectorului de
Irigare consta in asigurarea accesului pe ter-
men lung la surse sigure de apad pentru iri-
gare, in scopul de a sprijini tranzitia la cul-
tivarea plantelor cu valoare adaugata nalta,
prin implementarea tehnologiilor intensive.
La sfarsitul implementarii Programului Com-
pact, se anticipeaza ca proiectul va dezvolta
un model durabil de tranzitie la agricultura
performanta, care poate va fi replicat pentru
reabilitarea §i atragerea de investitii supli-
mentare la alte sisteme centralizate de irigare.

La prima etapa, proiectul ,,Tranzitia la
Agricultura Performanta” a acordat sprijin
antreprenorilor care activau in cadrul a patru
lanturi valorice ale urméatoarelor sectoare de
fructe si legume: mere, strugurii de masa,
fructele sdmburoase si legumele produse in
spatiu protejat. Ulterior, asistenta a fost
extinsa si pentru alte lanturi valorice.

;R

diments faced by the agricultural producers
of the Republic of Moldova: lack of safe
water sources, lack of financing sources,
limited access to markets, to high techno-
logies and to the transfer of know-how. This
project enhanced farmers’ ability to facilitate
the transition to agriculture based on high
value-added crop production, increased pro-
duct quality, implementation of new crop
varieties, excluding market constraints, by
solving institutional problems and the pro-
blems of lack of adequate infrastructure.
Major activities to facilitate the tran-
sition to high-performance agriculture in-

clude [6]:
« Rehabilitation of Centralized Irrigation
Systems;

 Irrigation Sector Reform, by providing
technical assistance;

e Access to Financing for Agriculture,
which means creation of financial faci-
lities that will support investments of
farmers and rural entrepreneurs in the
performance agriculture;

e Increase of high value-added crops sa-
les, by ensuring access to retail markets.
The activity of the Irrigation Sector

Reform is to ensure long-term access to safe
sources of water for irrigation, in order to
support the transition to cultivation of high
value-added crops through the implemen-
tation of intensive technologies. At the end of
the implementation of the Compact Program,
the project developed a sustainable model of
transition to high-performance agriculture,
which can be replicated to rehabilitate and
attract additional investments to other cen-
tralized irrigation systems.

At the first stage, the “Transition to Per-
formance Agriculture” supported entrepre-
neurs who operated in the framework of four
value chains of the following fruits and
vegetables areas: apples, table grapes, stone
fruits and vegetables produced in protected
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Primele sisteme de irigare Criuleni si
Lopatna au fost date in exploatare, iar fer-
mierii din aria acestor sisteme au Tnceput
irigarea in sezonul agricol 2015. Pentru
reabilitarea sistemului de irigare Criuleni au
fost investite circa 4,7 milioane § SUA, si
acest sistem renovat asigura, in prezent,
accesul la apa pentru 778 hectare de teren
agricol. Reconstructia si modernizarea siste-
mului de irigare Lopatna a necesitat inves-
titii de circa 3,6 milioane $§ SUA. Noul
sistem actualmente permite irigarea a peste
500 de hectare de teren agricol, prelucrat de
fermierii din satele Lopatna, Jora de Jos,
Jora de Sus si Jora de Mijloc.

Sistemele Centralizate de Irigare au
fost reabilitate si date in exploatare in lunile
iunie-august 2016 si, respectiv, lucrarile de
irigare s-au inceput in 2017. De exemplu,
Sistemul Centralizat de Irigare Jora de Jos
din raionul Orhei include satele Vascauti si
Jora de Jos, cu o suprafata a ariei de irigare
de 1270 ha, are un potential de extindere a
ariei de irigare de 333 ha. Acest sistem
dispune de 4 statii de pompare reabilitate,
pompe instalate — 17 unitati. Lungimea rete-
lei de conducte reabilitatd constituie 58,29
km. Beneficiarii acestui sistem sunt gospo-
dariile tardnesti situate 1in localitdtile
respective.

In cadrul GT (Gospodariei Taranesti)
»Petru Vasile Maler”, in perioada 2017-
2018, au fost irigate 103 hectare de teren
agricol. Analiza comparativa a rezultatelor
implementarii proiectului este prezentatd in
tabelul 5.

Analizand rezultatele implementarii
proiectului ,,Tranzitia la Agricultura Perfor-
manta”, in cadrul GT ,,Petru Vasile Maler”,
am constatat ca reabilitarea sistemului de
irigare a contribuit la cresterea produc-
tivitatii livezilor de mere, pere si gutui cu
179,27q sau aproape de 2,8 ori fatd de media
2015-2016 (tabelul 5).
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space. Subsequently, the assistance has been
extended to other value chains.

The first irrigation systems Criuleni
and Lopatna were put into operation, and the
farmers within the area of these systems
started irrigation in the agricultural season
2015. To rehabilitate Criuleni irrigation sys-
tem, about USD 4,7 million were invested,
and this renovated system provides access to
water for 778 hectares of agricultural land.
The reconstruction and modernization of
Lopatna irrigation system required invest-
ments of about USD 3,6 million. The new
system will allow irrigation of over 500
hectares of agricultural land, processed by
the farmers from the villages of Lopatna,
Jora de Jos, Jora de Sus and Jora de Mijloc.

The Centralized Irrigation Systems
were rehabilitated and put into operation in
June-August 2016 and the irrigation works
started in 2017 respectively. For example,
the Centralized Irrigation System of Jora de
Jos from Orhei district includes Viscauti and
Jora de Jos villages with an area of irrigation
of 1270 ha. The potential for expanding the
irrigation area is 333 ha. This system has 4
rehabilitated pump stations, pumps installed
— 17 units. The length of the rehabilitated
pipeline network is 58,29 km. The beneficia-
ries of this system are the households
located in the respective localities.

Within the peasant household “Petru
Vasile Maler” 103 hectares of agricultural
land were irrigated in 2017-2018. The com-
parative analysis of the project implemen-
tation results is presented in table 5.

Analysing the results of the implemen-
tation of the “Transition to Performance
Agriculture” project within peasant house-
hold “Petru Vasile Maler”, we have found out
that the rehabilitation of the irrigation system
contributed to the increase of the productivity
of apple and pear orchards by 179,27 q or
almost by 2,8 times compared to the average
of 2015-2016 (table 5).
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Productivitatea livezilor de cirese,
caise, piersici s-a majorat in media 2017-
2018 cu 52,8q sau cu 71,06%. Cresterea
productivitatii a condus la reducerea costului
1q de fructe sdmantoase cu 126,33 lei sau cu
34,09%. Costul unui chintal de fructe
samburoase s-a micsorat cu 48,91 lei sau cu
10,38%. In acelasi timp se constatd majo-
rarea pretului 1q de fructe sdmantoase cu
38,75 lei, iar la fructe samburoase cu 351,15
lei sau cu 83,55%.

The productivity of cherry, apricot,
peach orchards increased in 2017-2018 by
52,8 q or 71,06%. The increase in produc-
tivity led to the reduction of the cost of 1q of
seed fruits by MDL 126,33 or 34,09%. The
cost of a quintal of stone fruits was reduced
by MDL 48,91 or by 10,38%. At the same
time it is noted the increase of the price of 1q
of seed fruits by MDL 38,75 and of the stone
fruits by MDL 351,15 or 83,55%.

Tabelul 5/ Table 5

Analiza comparativa a rezultatelor implementarii proiectului ,,7ranzitia la Agricultura
Performantd” in Gospodaria Taraneasca ,,Petru Vasile Maler”/ Comparative analysis
of the results of the project “Transition to Performance Agriculture” implementation

in the Peasant Household “Petru Vasile Maler”

Péna la Dupa
implementarea | implementarea | Abaterea
proiectului proiectului absoluta,
Indicatorul/ Indicator (2015-2016) / (2017-2018)/ */
Until the project | After the project | Absolute
implementation | implementation | deviation,
(2015-2016) (2017-2018) +
Fructe simantoase — 54 hectare/ Seed fruits — 54 hectares
: Productl'vl'tatea, g/ha/ 64.8 244,07 +179.27
Productivity, g/ha
. Costul 1q, lei/ Cost 1q, MDL 370,5 24417 -126,33
. Pretul 1 q, lei/ Price 1 q, MDL 330,44 369,19 +38,75
4. Profitul Tn calcul: / Profit in calculation:
-la 1 ha, lei/ per 1 ha, MDL -2448,1 27363,17 +29811,27
-lalq, lei/ per 1 g, MDL -40,06 125,02 +165,08
5. Rata rentabilitatii, %/
Profitability rate, % -1081 5122 62,03
Fructe samburoase — 49 hectare/ Stone fruits — 49 hectares
1. Productivitatea, g/ha/
Productivity, q/r?a 43 1271 528
2. Costul 1q, lei/ Cost 19, MDL 471,37 422,46 -48,91
. Pretul 1 q, lei/ Price 1 q, MDL 420,31 771,46 +351,15
4. Profitul Tn calcul: / Profit in calculation:
-la 1 ha, lei/ per 1 ha, MDL -3647,1 26894,37 +30541,47
-lalq, lei/ per1qg, MDL -51,06 349,0 +400,06
5. Rata rentabilitatii, %/
Profitability rate, % -10.83 82,61 93,44

Sursa: elaborat de autor/ Source: developed by the author
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Datele tabelului 5 ne demonstreaza ca,
in media 2015-2016, producerea fructelor
sdmantoase si samburoase a fost nerentabila.
La fiecare chintal de fructe pierderile au
constituit 40,06 lei si 51,06 lei respectiv.
Datorita irigarii producerea fructelor este
rentabild. Astfel, la fiecare hectar de fructe
sdmantoase si samburoase entitatea a obti-
nut, Tn media 2017-2018, profit in suma de
27363,17 lei si 26894,37 lei. La fiecare leu
investit la producerea fructelor sdméantoase
si samburoase GT ,,Petru Vasile Maler” a
obtinut 51,22 si 82,61 bani de profit.

Concluzii

In rezultatul cercetirilor s-a constatat
ca, pentru sporirea rezultatelor financiare ale
intreprinderilor agricole un rol major 1l
detine atragerea proiectelor de finantare.
Astfel, n proiectul ,,Suport pentru procesul
national de planificare a adaptarii la schim-
barile climatice in Republica Moldova”,
intreprinderile agricole au primit credite
pentru procurarea echipamentelor tehnice in
tehnologiile de lucrare a solului Mini-Till si
No-Till. S-a constatat ca aplicarea tehnolo-
giilor conservative Mini-Till si No-Till este
mai eficientd decat cea traditionald, deoarece
contribuie la sporirea productivitatii graului
cu 12,5% si a porumbului cu 8,3%, reduce
consumul de combustibil cu 35-50% si
Majoreaza rata rentabilitatii In medie cu 23,9
puncte procentuale.

Rezultatele cercetarilor ne-au permis
sa deducem, ca implementarea tehnologiilor
inovationale contribuie la asigurarea intre-
prinderilor agricole cu soiuri autohtone
rezistente la seceta, boli si daunatori. S-a
constatat, ca productivitatea medie a soiu-
rilor autohtone de grau este mai Tnaltd decat
a celor din Franta cu 32,3% si a celor din
Ungaria cu 4,84%.

In rezultatul analizei comparative a
rezultatelor implementarii proiectului ,, Tran-
zitia la Agricultura Performantd”, am con-
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Data in table 5 show us that in 2015-
2016, the production of seed and stone fruits
was unprofitable. For each quintal of fruits
the losses amounted to MDL 40,06 and
MDL 51,06 respectively. Due to irrigation,
fruit production becomes profitable. Thus,
per each hectare of seed and stone fruits the
entity obtained a profit of MDL 27363,17
and MDL 26894,37 in 2017-2018. For each
MDL invested in the production of seed and
stone fruits the peasant household “Petru
Vasile Maler” obtained 51,22 and 82,61 bani
as profit.

Conclusions

The results of the research state that,
in order to increase the financial results of
the agricultural enterprises, it is absolutely
necessary to attract financing projects. Thus,
within the project “Support for the national
planning process of adaptation to climate
change in the Republic of Moldova”, agri-
cultural enterprises received credits for the
procurement of technical equipment for the
Mini-Till and No-Till technologies. It has
been found out that the application of the
conservative Mini-Till and No-Till tech-
nologies is more efficient than the traditional
one because it contributes to the increase of
wheat productivity by 12,5% and of maize
by 8,3%, the reduction of fuel consumption
by 35-50% and the increase of profitability
rate on average by 23,9 percentage points.

The results of the research allowed us
to deduce that the implementation of the
innovative technologies must contribute to
the insurance of the agricultural enterprises
with native varieties resistant to drought,
diseases and pests. It was found out that the
average productivity of native wheat varie-
ties is higher than in France by 32,3% and in
Hungary by 4,84%.

Having carried out the comparative
analysis of the results of the project
“Transition to high performance agriculture”

_
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statat ca reabilitarea sistemului de irigare Tn
GT ,Petru Vasile Maler” a contribuit la
cresterea productivitatii fructelor cu 179,3 g.
Datoritd irigdrii productia de fructe sadman-
toase s-a Majorat, ajungand la cifra de
27363,17 lei, iar rata rentabilitatii — 51,22%.

implementation we have found out that the
rehabilitation of the irrigation system in the
peasant household “Petru Vasile Maler”
contributed to the increase of fruits pro-
ductivity by 179,3 g. Due to irrigation, the
production of seed fruits constitutes MDL
27363,17, and the profitability rate — 51,22%.
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POLITICA
BUGETAR-FISCALA -
INSTRUMENT DE STIMULARE
A CRESTERII ECONOMICE
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Politica bugetar-fiscala este o forma
de interventie indirecta a statului in eco-
nomie, aplicabila pe piata bunurilor si ser-
viciilor, intervenind cu precadere la ajusta-
rea dezechilibrelor macroeconomice interne.
Este acea politica de gestionare a dezechi-
librelor, care are drept scop macrostabi-
lizarea economica prin intermediul dimen-
sionarii impozitelor (taxelor), respectiv a chel-
tuielilor guvernamentale. Politica bugetar-
fiscala, prin actiunile pe care le intreprinde,
urmareste stimularea activitatii economice,
a investitiilor, asigurarea protectiei sociale,
precum si sustinerea unui principiu moral/
juridic, care cere respectarea drepturilor
fiecaruia in contributia individuald la con-
stituirea veniturilor. Scopul studiului consta in
analiza politicii bugetar-fiscale in Republica
Moldova, a modului in care aceasta este
aplicata de autoritatile publice, in vederea
asigurarii unei cresteri economice durabile.

Cuvinte-cheie: politica bugetar-fiscala,
venituri bugetare, cheltuieli bugetare, cere-
rea agregata, Produsul Intern Brut (PIB),
deficit bugetar, datoria publica.

JEL: E1, E20, E62, H61.

Introducere

Rolul primordial al statului este acela
de a asigura echilibrul macroeconomic al sis-
temului economico-social national. Aceasta
inseamnd cd statul (in spetd, Guvernul)
trebuie sa intervind, prin parghii specifice,
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Budgetary-fiscal policy is a form of
indirect state intervention in the economy,
applicable on the market of goods and ser-
vices, intervening mainly to the adjustment
of internal macroeconomic imbalances. It is
the policy of managing imbalances, which
aims through economic macro-stabilization
sizing taxes (duties) and government spen-
ding. Budgetary-fiscal policy, through its
actions, aims to stimulate economic activity,
investment, social protection, as well as to
support a moral/legal principle that requi-
res respect for everyone’s rights in the indi-
vidual contribution to the formation of
income. In this paper we intend to analyze
the budgetary-fiscal policy in the Republic
of Moldova, how it is applied by public
authorities in order to ensure sustainable
economic growth.

Keywords: budgetary-fiscal policy, bud-
getary revenues, budgetary expenditures,
aggregate demand, Gross Domestic Product
(GDP), budget deficit, public debt.

JEL: E1, E20, E62, H61.

Introduction

The primary role of the state is to
ensure the macroeconomic balance of the
national economic and social system. This
means that the State (namely, the govern-
ment) must intervene, through specific levers
when imbalances occur in the economy.
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atunci cand in economie apar dezechilibre.
Aceste interventii sunt menite sd creeze si sa
mentind stabilitatea macroeconomica. O
forma importanta de interventie a statului in
economie o reprezintd politicile macroeco-
nomice; ele desemneaza un ansamblu de
decizii luate de puterile publice menite sa
atingd, prin utilizarea unor instrumente
diverse, obiective sigure privind situatia eco-
nomicd. Dintre politicile macroeconomice
cu impact major asupra activitdtii economice
se detaseaza politica bugetar-fiscala.

Politica bugetar-fiscala joaca un rol de
prim ordin, in cadrul politicilor aplicate de
Guvern, pentru realizarea principalelor obiec-
tive macroeconomice, care sunt, de obicei,
multiple, precum: un nivel ridicat de ocu-
pare a fortei de munca; o ratd ridicatd de
crestere economica; stabilitatea preturilor;
echilibrul balantei de plati externe etc., utili-
zand Tn acest scop instrumente proprii —
modificarea numarului, tipurilor, ratelor
impozitelor si a taxelor, ajustari in volumul
st structura cheltuielilor publice, optiuni pri-
vind gestionarea soldului bugetar. Politica
bugetar-fiscala influenteaza toate sferele vie-
tii: economica, politica si sociala. Prin inter-
mediul ei, se formeaza resursele financiare
ale statului, se realizeaza politica sociald, se
stimuleazd activitatea investitionala etc.
Aplicand instrumentele politicii bugetar-
fiscale, statul realizeaza reformele pe care e
axata strategia de dezvoltare social-eco-
nomica a tarii [1, p.153].

Printre obiectivele politicii bugetar-fis-
cale, cresterea economica primeaza ca impor-
tantd si ca prioritate. Astfel, cresterea eco-
nomica este un obiectiv general, indiferent de
tard, perioadd, regimurile politice si de nive-
lul de dezvoltare. De asemenea, acesta este
un obiectiv major impus s$i monitorizat
la nivel international. In analiza impactului
politicii bugetar-fiscale asupra cresterii eco-
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These interventions are intended to create
and maintain macroeconomic stability. An
important form of state intervention in
the economy is represented by macroeco-
nomic policies; they designate a set of
decisions taken by public authorities aimed at
achieving, through the use of various instru-
ments, certain objectives of the economic
situation. Among the macroeconomic poli-
cies, with a major impact on economic
activity, the budgetary-fiscal policy is subject
to our concern.

Budgetary-fiscal policy plays a leading
role in the policies applied by the govern-
ment to achieve the main macroeconomic
objectives, which are usually multiple, such
as: a high level of employment, a high rate of
economic growth, price stability, balance of
external payments, etc., using for this pur-
pose its own instruments — changing the
number, types, rates of taxes and charges,
adjustments in the volume and structure of
public expenditure, options for managing
the budget balance. Budgetary-fiscal policy
influences all spheres of life: economic,
political and social. It is used to form the
financial resources of the state, social policy
is achieved, investment activity is stimulated,
etc. By applying the budgetary-fiscal policy
instruments, the state carries out the reforms
on which the country’s social-economic
development strategy is focused [1, p.153].

Among the objectives of budgetary-
fiscal policy, economic growth takes pre-
cedence as importance and priority. Thus,
economic growth is a general objective, re-
gardless of country, period, political regimes
and level of development. It is also a major
objective imposed and monitored at inter-
national level. In analysing the impact of
budgetary-fiscal policy on economic growth,
short-term effects should not be ignored.
Fiscal policy is an instrument by which short-
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nomice, nu trebuie ignorate efectele pe
termen scurt. Politica fiscald reprezintd un
instrument prin care sunt atenuate fluctuatiile
pe termen scurt, impozitele si cheltuielile
bugetare fiind folosite ca parghii in modi-
ficarea cererii agregate, pentru a deplasa
economia catre nivelul potential al PIB.

Eficienta politicii bugetar-fiscale se
observa atat in modul in care impozitele si
taxele colectate in bugetul de stat se reintorc
sub forma calitdtii serviciilor publice, cat si
Tn modul in care ele asigura, in mod sus-
tenabil, mentinerea si extinderea bazelor de
impozitare [3]. Tn fine, de modul In care
Guvernul va pune in aplicare politica buge-
tar-fiscala, depinde bundstarea populatiei si
a Intregii tari.

Metode si materiale

Metodologia utilizata in lucrare releva
caracterul interdisciplinar al cercetarii, ce
corespunde tendintelor moderne de dezvol-
tare a stiintei economice. Metodologia cer-
cetarii aplicate s-a bazat pe principiile gene-
rale ale analizei complexe a sistemelor, me-
toda analizei sistemice, metode de prognoza,
metode de analiza a datelor. Baza infor-
mationald a cercetarii au constituit-0 datele
statistice oferite de Ministerul Finantelor al
Republicii Moldova, Biroul National de
Statistica s.a.

Rezultate obtinute si discutii

Politica bugetar-fiscala realizata in
Republica Moldova (in concordanta cu cea
monetar-creditara, valutard etc.), a asigurat
atingerea unei anumite cresteri economice.
Tn primul deceniu al sec. XXI, Republica
Moldova inregistreaza primele ritmuri de
crestere economica. Anul 2000 a evidentiat
semne de relansare usoara a economiei pe
fondul scaderii inflatiei. Rata medie de
crestere a PIB-ului, inregistrata pana la criza
economica mondiald, in perioada 2000-
2008, a fost de 5,9%. Totusi criza econo-
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term fluctuations are mitigated, with bud-
getary taxes and expenditure being used as
levers in changing aggregate demand to
move the economy towards the potential
level of GDP.

The effectiveness of budgetary-fiscal
policy is observed both in the way in which
taxes and duties collected in the state budget
are returned in the form of the quality of
public services and in the way in which
they ensure, in a sustainable way, the main-
tenance and expansion of the tax bases [3].
Finally, how the government will imple-
ment budgetary-fiscal policy depends on
the well-being of the population and of the
entire country.

Methods and materials

The methodology used in the paper
reveals the interdisciplinary nature of the
research corresponding to modern trends in
the development of economic science. The
methodology of the applied research was
based on the general principles of complex
system analysis, the method of systemic
analysis, methods of forecasting, methods
of data analysis. The informational basis
of the research was the statistical data pro-
vided by the Ministry of Finance of the
Republic of Moldova, the National Bureau of
Statistics, etc.

Results obtained and discussions

The budgetary-fiscal policy carried out
in the Republic of Moldova (in line with the
monetary, credit, foreign exchange policies,
etc.) has ensured the achievement of a certain
economic growth. In the first decade of the
21st century, the Republic of Moldova recor-
ded the first economic growth rates. The year
2000 showed signs of a slight recovery of the
economy against the backdrop of falling
inflation. The average GDP growth recorded
up to the global economic crisis in the period
2000-2008 was 5.9%. However, the global
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mica globala a obnubilat considerabil per-
spectiva imediatia a Republicii Moldova. in
2009, Republica Moldova a Tinregistrat o
cadere economica de 6,5%, dar anul 2010 a
adus o crestere de 6,9%. Anii 2016-2018 au
fost marcati prin cresterea PIB-ul in medie
cu 4,5%, depasind in anul 2018 pragul de 10
miliarde de dolari.

Tn anul 2019, PIB a atins, in valori
nominale, 210,1 miliarde lei in preturi cu-
rente de piatd, astfel, comparativ cu aceeasi
perioada a anului 2018, inregistrand o
crestere cu 3,6% in termeni reali, respectiv,
depasind 12 miliarde de dolari (la un curs
mediu anual estimativ de 17 lei pentru un
dolar). De notat, cd prognoza Ministerului
Economiei si Infrastructurii aratd in 2021
PIB-ul Republicii Moldova va ajunge la
circa 250 miliarde lei, In cazul unor cresteri
economice anuale de 3,8% [6].

economic crisis has considerably weakened
the immediate prospect of the Republic of
Moldova. In 2009, the Republic of Moldova
experienced an economic fall of 6.5%, but
2010 brought an increase of 6.9%. The years
2016-2018 were marked by GDP growth by
an average of 4.5%, surpassed in 2018 the
USD 10 billion threshold.

In 2019, GDP reached nominal values
of MDL 210.1 billion in current market
prices, thus, compared to the same period
of 2018, recording an increase of 3.6% in
real terms, i.e. exceeding 12 billion dollars
(at an estimated average annual rate of MDL
17 per dollar). It should be noted that the
forecast of the Ministry of Economy and
Infrastructure shows in 2021 the GDP of the
Republic of Moldova will reach about MDL
250 billion, in case of annual economic
growth of 3.8% [6].
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Figura 1. Evolutia PIB al Republicii Moldova in perioada 2000-2019, mird USD /
Figure 1. The GDP evolution of the Republic of Moldova
between 2000 and 2019, billion USD
Sursa: elaborata de autor in baza datelor Biroului National de Statistica/
Source: developed by the author based on the data of the National Bureau of Statistics
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Aceasta ascensiune a PIB-ului in 2019
se datoreaza cresterii economice a valorii
addugate brute (VAB) create 1n activitati ca:
»Comert cu ridicata si cu amanuntul; intre-
tinerea si repararea autovehiculelor si a
motocicletelor; transportul si depozitarele;
activitatile de cazare si alimentatie publica”
asigurand o pondere de 21,8% la formarea
PIB si o majorare a VAB cu 5,7%; urmata
de ,,Constructii”, cu o pondere de 8,6% la
formarea PIB si o crestere a VAB cu 15,9%;
»industria” — cu o pondere de 14,2% la
formarea PIB si o majorare a VAB cu 2,6%;
»Informatiile si comunicatiile” cu o pondere
mai redusa la formarea PIB (4,7%), dar care
au inregistrat o crestere mai semnificativa a
VAB (cu 9,2%). Aceste activitati au fost
cele mai influente asupra cresterii econo-
mice Tn 2019. De asemenea, volumul impo-
zitelor nete pe produse a crescut cu 0,5%,
astfel contribuind la cresterea si formarea
PIB cu 3,6% si cu 13,5%, respectiv. Un im-
pact negativ la cresterea PIB au avut-0 ,,AQri-
cultura, silvicultura si pescuitul” (-0,2%)
ca urmare a reducerii VAB cu 2,3% [5].

Cresterea economicd Inregistratd in
2019 aratd si anumite semnale bune, dar si
unele rele. Semnalele bune constau in faptul
ca a continuat sa creasca consumul popu-
latiei, ceea ce a si impulsionat, In mare
parte, cresterea PIB-ului. O altd tendintd
pozitivd este faptul ca investitiile la fel au
contribuit la acest factor pozitiv.

Sub aspectul categoriilor de utilizari,
cresterea PIB-ului in anul 2019 a fost
posibild datorita sporirii consumului final al
gospodariilor populatiei (CFGP) +2,5%,
avand o contributie de 83,3% la formarea
PIB si o majorare a volumului cu 2,5%.
Aspecte pozitive au fost intalnite Tn cadrul
formarii brute de capital fix (FBCF), fapt ce
a contribuit la cresterea PIB-ului cu 3,1%,
cu un aport de 25,6% la formarea PIB si o
majorare a volumului cu 12,9%. Pe de alta
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This rise in GDP in 2019 is due to the
economic growth of gross value added
(GVA) created in activities such as: “Whole-
sale and retail trade; maintenance and
repair of motor vehicles and motorcycles;
transport and storage; accommodation and
food activities” ensuring a share of 21.8% in
GDP formation and an increase of the
GVA by 5.7%; followed by “Construction”,
with a share of 8.6% in GDP formation and
an increase of the ABB of 15.9%; “Industry”
— with a share of 14.2% in GDP formation
and an increase of the GVA by 2.6%; “Infor-
mation and communications” with a lower
share in GDP formation (4.7%), but which
registered a more significant increase in
GVA (by 9.2%). These activities were the
most influential on economic growth in 2019.
Net taxes on products also increased by
0.5%, thus contributing to GDP growth
and formation by 3.6% and 13.5%, respec-
tively. A negative impact on GDP growth
was “Agriculture, forestry and fisheries”
(-0.2%) as a result of the reduction of the
GVA by 2,3% [5].

Economic growth in 2019 is also sho-
wing some good and bad signals. The good
signs are that population consumption has
continued to grow, which has largely boosted
GDP growth. Another positive trend is that
investments have also contributed to this
positive factor.

In terms of use categories, GDP growth
in 2019 was made possible by an increase in
final household consumption (FCH) +2.5%
with a contribution of 83.3% to GDP for-
mation and a volume increase of 2.5%.
Positive aspects were found in gross fixed
capital formation (GFCF), which contributed
to GDP growth of 3.1%, with a contribution
of 25.6% to GDP formation and a volume
increase of 12.9%. On the other hand, net
exports of goods and services (NE) made
a negative contribution to GDP growth
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parte, exportul net de bunuri si servicii (NX)
a avut o contributie negativa la cresterea PIB
(-1,5%), dat fiind faptul ca importurile de
bunuri si servicii au avut o contributie mai
semnificativa la formarea PIB-ului decét
exporturile, cu 55,2% si 30,5%, respectiv,
precum si variatia stocurilor (-0,6%).

(-1.5%), given that imports of goods and
services contributed more significantly to
GDP formation than exports, by 55.2% and
30.5%, respectively, and stocks variation
(-0.6%).
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Figura 2. Contributia componentelor de utiliziri la formarea PIB in 2019, % /
Figure 2. Contribution of utilization components to GDP formation in 2019, %
Sursa: elaborata de autor in baza datelor Biroului National de Statistica/
Source: developed by the author based on the data of the National Bureau of Statistics

Astfel, datele figurii nr. 2 denota ca
structura PIB, sub forma fluxului de chel-
tuieli, indicd un model de crestere bazat pe
consum: se consuma mai mult decat se pro-
duce. Producatorii locali nu pot satisface
cererea internd, ce determind o pondere
aproape dubla a importurilor in PIB (55,2%)
fatd de exporturi (30,5%). Aceste momente
reflectd, pe de o parte, insuficienta investi-
tiilor efectuate, iar pe de alta parte — com-
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Thus, the data in figure 2 denotes that
the structure of GDP in the form of expen-
diture flow indicates a consumption-based
growth model: consumption is higher than
production. Local producers cannot meet
domestic demand, which results in almost
double the share of imports in GDP (55.2%)
exports (30.5%). These moments reflect, on
the one hand, the lack of investment made,
and on the other hand — the reduced compe-
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petitivitatea redusd a productiei autohtone
si vulnerabilitatea economica fatad de exte-
economica a tarii. Prin urmare, o premisa
necesara pentru constituirea unui nou model
de crestere pe termen lung implica atribuirea
unei prioritati investitiilor publice, private
si strdine prin crearea unui mediu de afa-
ceri favorabil.

Potrivit Expert-Grup, cresterea econo-
micd in 2019 a avut la bazd surse care sunt
considerate nesustenabile [10]. Sunt surse
alimentate, in primul rand, de o politica buge-
tard expansionistd, in contextul unui deficit
bugetar inalt si legat de cel electoral. Aceasta
inseamna ca, cel mai probabil, acest funda-
ment al cresterii este unul temporar. Tn ace-
lasi timp, activitatea investitionald privata
practic stagneaza si aceasta tine si de investi-
tiile strdine directe. O alta problema este
incetinirea cresterii exporturilor, in ultimele
luni ale anului 2019 constatandu-se o scadere
a acestora spre UE. De asemenea, o tendinta
negativa este scaderea volumului remi-
tentelor, care confirma temerile economistilor
pe parcursul ultimilor ani cu privire la remi-
teri, care nu pot fi o sursa pe termen lung.

Per ansamblu, cresterca economica
inregistratd in Republica Moldova in
perioada 2000-2019 a fost favorizata de un
mediu macroeconomic relativ stabil si de
expansiunea puternicd a cererii interne si
externe, veniturile remise de muncitorii
moldoveni emigrati peste hotare au fost
principalul motor al cresterii economice.
Astfel, cea mai importantd contributie la
cresterea economica din 2000-2019 a adus-0
sectorul tertiar, in particular: transportul,
comertul, comunicatiile si tranzactiile imo-
biliare [8]. Impreuna, aceste ramuri au gene-
rat circa 60% din cresterea PIB-ului obfinuta
pe parcursul perioadei. Din cauza evolutiei
sale sinuoase, agricultura a contribuit cu
numai cca 10-15% la variatia PIB-ului in
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titiveness of domestic production and the
economic vulnerability to the outside world,
which halts the possibilities of economic
growth of the country. Therefore, the
necessary prerequisite for the establishment
of a new long-term growth model involves
prioritising public, private and foreign
investment by creating a favourable business
environment.

According to Expert-Group, economic
growth in 2019 was based on sources that
are considered unsustainable [10]. They are
sources fuelled primarily by an expansionary
budgetary policy, in the context of a high
budget deficit and linked to the electoral
deficit. This means that this foundation of
growth is most likely temporary. At the same
time, private investment activity is prac-
tically stagnating and it is also a matter of
foreign direct investment. Another problem
is the slowdown in export growth, with a
decrease towards the EU in the last months
of 2019. Another negative trend is the
decrease in remittance volume, which con-
firms economists’ fears over the past few
years about remittances, which cannot be a
long-term source.

Overall, the economic growth recorded
in the Republic of Moldova in the period
2000-2019 was favoured by a relatively
stable macroeconomic environment and
strong expansion of domestic and external
demand; the incomes delivered by Moldovan
workers emigrated abroad were the main
driver of economic growth. Thus, the most
important contribution to economic growth
in 2000-2019 was made by the tertiary
sector, in particular, transport, trade, com-
munications and real estate transactions [8].
Together, these branches generated about
60% of GDP growth over the period. Due
to its poor evolution, agriculture has contri-
buted only about 10-15% to the change in
GDP during the period of economic growth.
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perioada de crestere economica. In industria
prelucratoare, a fost obtinutd a cincea parte
din cresterea PIB-ului. Se observa o tendinta
clara de reducere a ponderii agriculturii in
valoarea adaugata bruta (de la 27% in 2000
la 11,3% 1n 2019), o expansiune puternicd a
sectorului serviciilor (de la 53,1% la cca
60% idem) si 0 reducere a cotei industriei
(de la 17,0% la 14,2% idem). La prima
vedere, aceste schimbari structurale indica
asupra unui inceput de modernizare a sis-
temului economic national. Dar aceasta
modernizare genereaza costuri sociale foarte
Tnalte, producandu-se nu prin realocarea
fortei de munca de la sectoarele neperfor-
mante la sectoarele performante, ci prin
eliminarea fortei de muncd din categoria
economic activd. Consecinta practicd a unei
asemenea ,,modernizari”’ este numarul mare
de moldoveni, fortati de climatul economic
nefast din tard, sa plece peste hotare.

Continuand analiza cresterii econo-
mice, ar trebui de mentionat dezechilibrele
substantiale ale contributiilor, aduse de sec-
toarele productive la cresterea economica, in
raport cu ponderea acestor sectoare in totalul
populatiei ocupate in campul muncii. Cel
mai pregnant decalaj se manifesta in
agricultura. Oferind ocupatii pentru 40% din
forta de munca, agricultura contribuie cu
numai 11,3% (2019) la valoarea adaugata.
Pe de alta parte, sectorul serviciilor, in care
isi gdsesc ocupatii relativ putine persoane
economic active, aduce o contributie mult
mai mare la aceasta crestere. Dezechilibrele
date au implicatii majore din punct de
vedere al combaterii saraciei, semnificand
faptul ca agricultorii obtin venituri relative
din ce in ce mai mici, in timp ce angajatii
din alte sectoare, obtin venituri relative din
ce in ce mai mari.

In sfarsit, cresterea economicid in
Republica Moldova din ultimii ani a fost, in
mare masura, favorizata de consumul intern
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In manufacturing, a fifth of GDP growth was
obtained. There is a clear trend to reduce the
share of agriculture in gross value added
(from 27% in 2000 to 11.3% in 2019), a
strong expansion of the services sector
(from 53.1% to about 60% of it) and a
reduction in the industry’s share (from 17.0%
to 14.2% ditto). At first glance, these struc-
tural changes point to a start to modernise
the national economic system. But this
modernisation generates very high social
costs, resulting not in reallocating labour
from non-performing sectors to performing
sectors, but by eliminating the workforce
from the active economic category. The
practical consequence of such a “moder-
nisation” is the large number of Moldovans
forced by the bad economic climate in the
country to go abroad.

Continuing the analysis of economic
growth, it should be noted the substantial
imbalances in the contributions made by the
productive sectors to economic growth in
relation to the share of these sectors in the
total employed population in the labour
force. The most important gap is manifested
in agriculture. Offering occupations for 40%
of the workforce, agriculture contributes
only 11.3% (2019) to added value. On the
other hand, the services sector, where
relatively few economically active people
find their jobs, makes a much greater con-
tribution to growth. The imbalances given
have major implications in terms of com-
bating poverty, meaning that farmers are
getting lower and lower relative incomes,
while employees in other sectors are getting
higher and higher relative incomes.

Finally, economic growth in the
Republic of Moldova in recent years has
been largely favoured by domestic con-
sumption financed by the income transferred
to the country by Moldovan migrants.
Remittances have come to dominate the
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finantat de veniturile transferate in tara de
emigrantii moldoveni. Remiterile au ajuns sa
domine viata economicd din Republica
Moldova. Remiterile au un rol deosebit in
finantarea consumului menajelor, ce are o
pondere de cca 90% in PIB, incepand cu
2005 si care determind dinamica economiei
nationale. La capitolul receptionarea remi-
terilor, Republica Moldova este printre liderii
mondiali, ponderea acestor fluxuri in PIB
fiind una dintre cele mai mari in lume.
Consideram ca, pe termen mediu, Republica
Moldova va ramane dependenta de remiteri,
iar economia va fi impulsionata de consum.
Remiterile vor impulsiona consumul, din
care, la randul sau, vor deriva incasari sporite
la buget, in special, sub forma impozitelor
indirecte. Actualul model de crestere eco-
nomica reprezintd, mai degraba, o provocare
pe termen lung pentru economia nationala.
Este improbabil ca cresterea remiterilor sa
poata fi mentinuta pe un termen lung. Odata
cu absorbtia migrantilor de catre tarile
gazda si reuniunea peste hotare cu familiile
lor, volumul remiterilor directionate spre
Republica Moldova se va reduce mult. Daca
nu se vor produce schimbari structurale
majore, nu vor fi identificate surse interne de
finantare a consumului in crestere si nu se va
intensifica cresterea bazatd pe investitii, n
viitorul previzibil este posibila aplatizarea
ritmului de crestere economica.

Perioada de crestere economica, de
rand cu masurile de politicd bugetar-fiscala,
au determinat o evolutie pronuntatd a
veniturilor la Bugetul Public National. In
perioada 2015-2019 veniturile Bugetului
Public National au crescut in valoare
nominala de la 43,6 mlrd.lei in 2015 pana la
62,9 mird.lei in 2019, in 2020 estimandu-se
o crestere cu 8,9% (tabelul 1). Totodata
evolutia acestora exprimatd ca pondere in
PIB are o tendinta de diminuare de la 35,6%
in 2015 pana la 30,7% 1n 2019 [7].
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economic life of the Republic of Moldova.
Remittances have a special role in financing
household consumption, which has a share of
about 90% in GDP, starting with 2005, and
which determines the dynamics of the
national economy. In terms of receiving
remittances, the Republic of Moldova is
among the world leaders, the share of these
flows in GDP being one of the largest in the
world. We believe that, in the medium term,
the Republic of Moldova will remain depen-
dent on remittances and the economy will be
boosted by consumption. Remittances will
boost consumption, from which, in turn, will
derive increased revenues to the budget, in
particular in the form of indirect taxes. The
current model of economic growth is rather a
long-term challenge for the national eco-
nomy. Remittance growth is unlikely to be
maintained over the long term. With the
absorption of migrants by host countries and
meeting abroad with their families, the
volume of remittances directed to the
Republic of Moldova will be greatly reduced.
Unless major structural changes occur,
internal sources of financing for growing
consumption are identified and investment-
based growth will not be intensified, it is
possible to flatten the pace of economic
growth in the foreseeable future.

The period of economic growth, along
with the budgetary-fiscal policy measures,
led to a pronounced evolution of revenues to
the National Public Budget. Between 2015
and 2019 the revenues of the National Public
Budget increased in nominal value from
MDL 43.6 billion in 2015 to MDL 62.9
billion in 2019, with an increase of 8.9% in
2020 (table 1). At the same time, their evo-
lution expressed as a share of GDP has a
downward trend from 35.6% in 2015 to
30.7% in 2019 [7].
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Tabelul 1/ /Table 1

Evolutia principalilor indicatori ai Bugetului Public National in anii 2015-2019 /
Evolution of the main indicators of the National Public Budget in the years 2015-2019

Bugetul Public
National/ National 2015 2016 2017 2018 2019
Public Budget
mil. lei / million MDL
I. Venituri/ Revenue 43681,1 45953,9 | 53377,6 | 579959 62 949,2
I1. Cheltuieli/ Costs 46463,1 48462,6 | 54522,4 | 59608,9 65719
I11. Deficit / Deficit -2782,0 -2508,7 -1144.8 -1613,0 -3022,7
% in PIB /% in GDP
I. Venituri/ Revenue 35,6 33,9 29,8 30,2 30,7
I1. Cheltuieli/ Costs 37,9 35,8 30,5 31,0 33,5
I11. Deficit/ Deficit -2,3 -1,9 -0,6 -2,6 -2,9%

Sursa: elaborat de autor in baza datelor Ministerului Finantelor/
Source: developed by the author based on data from the Ministry of Finance

In perioada analizati, aportul cel mai
mare asupra veniturilor publice le-au avut
impozitele si taxele pe marfuri si servicii,
in 2019 acestea constituind cca 64% in total
venituri, inregistrdind o crestere de 6,4%
fatd de 2018, acest fapt denotd dependenta
economiei nationale de consum (in ianuarie-
noiembrie 2019 comertul cu amanuntul a
inregistrat o crestere reala de circa 13,7%
si comertul cu ridicata — o crestere nominala
de 16,1% fata de perioada similard a anu-
lui 2018).

In perioada analizati am asistat la o
crestere a contributiilor si primelor de asi-
gurari obligatorii cu 7,3%, detindnd pon-
derea de circa 29% 1in volumul total al
veniturilor bugetare si asigurand cca 25%
din cresterea totala a veniturilor. Respectiv,
in anul 2019, Republica Moldova a primit
granturi Tntr-un volum ce depaseste de circa
4 ori volumul primit in aceeasi perioadd a
anului trecut. Organizatiile internationale au
oferit, in aceasta perioada, de cinci ori mai

During the period under review, the
greatest contribution to public revenues was
tax and duties on goods and services, in 2019
they constituted about 64% of total revenues,
recording an increase of 6.4% compared to
2018, this denotes the dependence of the
national consumer economy (in January-
November 2019 retail trade recorded a real
growth of about 13.7% and wholesale trade —
a nominal increase of 16.1% compared to the
same period of 2018).

During the period under review we saw
an increase in compulsory insurance contri-
butions and premiums by 7.3%, accounting
for about 29% of the total volume of bud-
getary revenues and providing about 25% of
the total revenue growth. In 2019, res-
pectively, the Republic of Moldova received
grants in a volume exceeding about 4 times
the volume received during the same period
last year. Grants have been received more
than 5 times from international organisa-
tions. Although their share is quite low
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multe granturi. Desi ponderea acestora este
destul de joasd (2,5%), aceastd majorare a
asigurat 25% din cresterea veniturilor totale.

(2.5%), this increase ensured 25% of the
increase in total revenues.

Granturi primite/

Alte venituri/ Other

Grants received; incomes; 4,6%

2,5%

Contributii si prime
de asigurare
obligatorii/
Compulsory

contributions and
insurance premiums;
29,2%

Impozite si taxe/
Taxes and duties;
63,6%

Figura 3. Structura veniturilor curente in Bugetul Public National in anul 2019, %/
Figure 3. Structure of current revenues in the National Public Budget in 2019, %
Sursa: elaborata de autor in baza datelor Ministerului Finantelor/

Source: developed by the author based on data from the Ministry of Finance

n structura veniturilor bugetului pu-
blic national, partea majora continud si o
detina veniturile din impozite si taxe, pre-
ponderent cele din contul taxei pe valoarea
adaugata, care au influentat in cea mai mare
miasurd cresterea veniturilor. Incasarile din
TVA s-au majorat in 2019 cu 8,4% si au
asigurat 32% din cresterea totala a venitu-
rilor si din accize — cu 9,6%, contribuind la
crestere in proportie de 11%.

Astfel, ponderea covarsitoare in for-
marea veniturilor publice revine veniturilor
fiscale. Aportul cel mai mare asupra veni-
turilor publice le-au avut impozitele si taxele
pe marfuri §i servicii. Prin urmare, bugetul
continud sd se creeze, prioritar, pe seama
impozitelor indirecte. Tendinta actuald de
formare a veniturilor bugetare pe seama
impozitelor indirecte, nu poate fi pozitiva
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In the revenue structure of the national
public budget, the major part continues to be
the revenue from taxes and taxes, mainly
from value added tax, which has greatly
influenced the increase in revenue. VAT
receipts increased by 8.4% in 2019 and
provided 32% of the total increase in revenue
and excise duty — by 9.6%, contributing to an
11% increase.

Thus, the overwhelming share in the
formation of public revenues falls to tax
revenues; the greatest contribution on public
revenues had taxes and duties on goods and
services. Therefore, the budget continues to
create a priority on the account of indirect
taxes. The current trend of forming budgetary
revenues at the expense of indirect taxes
cannot be positive for our country, as it directly
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pentru tara noastrd, intrucat afecteaza direct
populatia social vulnerabila.

Fenomenul cresterii ponderii impozi-
telor indirecte ar trebui sd reprezinte un
semnal de alarma pentru guvernanti, deoa-
rece demonstreaza incapacitatea econo-
miei de a sustine actualul sistem de impo-
zitare directd, motiv pentru care statul ape-
leazd tot mai mult la impozitele indirecte,
impactul carora este dificil de identificat de
catre populatie.

Consolidarea veniturilor bugetare a
permis cresterea reald a cheltuielilor publice
intr-o serie de domenii. Astfel, in anii 2015-
2019, volumul total al cheltuielilor publice
in valoare nominala a crescut, anual, cu cote
cuprinse intre 4,3% -16%, totodata evolutia
acestora, exprimatd ca pondere in PIB, a
marcat o scadere de la 37,9%, in anul 2015,
pana la cca 33,5%, in anul 2019.

Partea de cheltuieli a bugetului public
national n 2019 s-a realizat in sumad de
65971,9 mil. lei, ceea ce este cu 10,7%
peste nivelul Tnregistrat in anul 2018. Cea
mai mare pondere in volumul total al
cheltuielilor au avut-o finantarile prestatiilor
sociale — 35,4%, urmata de cheltuielile de
invatamant — 18,4%, ocrotirea sanatatii —
13,1%, servicii de stat cu destinatie generala
— 9,3%, ordine publicd si securitate natio-
nald — 6,6% etc.

Daca pornim de la faptul ca cheltuie-
lile cu destinatie social-culturala in 2015-
2019 au detinut in medie 70% din cheltuie-
lile totale ale bugetului public national, se
poate afirma cd politica fiscala a fost social
orientatd. Totusi, se creeaza impresia ca
Guvernul Republicii Moldova cheltuie o
cotd exagerat de micd pentru obiective de
crestere economici (circa 11% in 2019). In
conditiile In care cresterea economica din
Moldova nu este durabild, nici veniturile
bugetului public national nu pot fi consi-
derate durabile. Ignorarea necesitatilor eco-

BE—

affects the socially vulnerable population.

The phenomenon of increasing the
share of indirect taxes should be a wake-up
call for the government, as it demonstrates
the inability of the economy to support the
current system of direct taxation, which is
why the state is increasingly resorting to
indirect taxes, the impact of which is difficult
for the population to identify.

Consolidating budget revenues has
enabled real growth in public spending in a
number of areas. Thus, in 2015-2019, the total
volume of public expenditure in nominal
value increased annually by shares ranging
from 4.3% to 16%, while their evolution
expressed as a share of GDP marked a
decrease from 37.9% in 2015 to about 33.5%
in 2019.

The expenditure part of the national
public budget in 2019 amounted to EUR
65 971.9 million, which is 10.7% above the
level recorded in 2018. The largest share in
the total volume of expenditure had the fun-
ding of social benefits — 35.4%, followed by
education expenditure — 18.4%, health pro-
tection — 13.1%, state services with general
destination — 9.3%, public order and national
security — 6.6% etc.

If we start from the fact that social-
cultural expenditure in 2015-2019 held on
average 70% of the total expenditure of the
national public budget, it can be said that
fiscal policy was socially targeted. However,
it creates the impression that the Government
of the Republic of Moldova is spending an
excessively small share on economic growth
targets (about 11% in 2019). Since economic
growth in Moldova is not sustainable, the
revenues of the national public budget cannot
be considered sustainable either. Ignoring the
needs of the economy can result in an
economic recession and a new collapse in
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nomiei poate sd se soldeze cu o recesiune
economicd §i cu o noud prabusire a per-
formantelor atinse in educatie, sanatate si
protectia sociala.

Sunt nesemnificative investitiile capi-
tale in modernizarea infrastructurii, investitii
care au importanta cardinala pentru cresterea
economica a sectorului privat: drumuri,
telecomunicatii §i energeticd. Astfel, ca
pondere in PIB, cheltuielile capitale Tn 2019
sunt estimate in volum de 7 803.,4 mil. lei si
constituie 11,2% din cheltuielile totale sau
3,8% raportate la PIB [9]. Comparativ cu
anul 2018, acestea atestd o crestere de circa
268,9 mil.lei sau 3,2 %. In cadrul acestora,
cheltuielile pentru investitii capitale se
prevad In sumd de 2 895,1 mil.lei, cu o
crestere de circa 185,6 mil.lei sau 6,8 % fata
de anul 2018.

Obiectivul bugetului este asigurarea
unui echilibru intre costurile si veniturile
bugetare, reducerea deficitului sub nivelul
de 1% din PIB, in urma realizirii unor
reforme complexe in domeniul politicii fis-
cale si a cheltuielilor. Din punct de vedere al
ponderii datoriei publice in PIB, putem
afirma cd Republica Moldova inca se afla
la un nivel confortabil (sub nivelul de 60%),
care, momentan, nu reprezinta un risc major
(28,1% din PIB). Totusi autoritatile trebuie
sa fie precaute 1n implementarea politi-
cilor viitoare, deoarece, asa cum spunea
Greenspan [2, p.246] in tarile aflate in curs
de dezvoltare, contractarea sporitd de noi
Tmprumuturi, precum si alocarea defec-
tuoasd a fondurilor guvernamentale poate
provoca hiperinflatie si dezastru economic,
lar Republica Moldova face parte din
aceastd categorie de state.

Consideram ca, in programul masu-
rilor concrete de diminuare a deficitului
bugetar, trebuie incluse si realizate masuri
care, pe de o parte, ar stimula fluxul dis-
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performance achieved in education, health
and social protection.

Capital investments in the modernisa-
tion of infrastructure, investments that are of
cardinal importance for the economic growth
of the private sector: roads, telecommuni-
cations and energy. Thus, as a share of GDP,
capital expenditure in 2019 is estimated in
volume of EUR 7 803.4 million and consti-
tutes 11.2% of total expenditure or 3.8%
relative to GDP [9]. Compared to 2018, they
show an increase of about 268.9 million lei
or 3.2%. In these, expenditure on capital
investments is estimated to amount to MDL
2,895.1 million, an increase of about MDL
185.6 million or 6.8% compared to 2018.

The objective of the budget is to ensure
a balance between budgetary costs and
revenues, to reduce the deficit below 1% of
GDP, following the achievement of complex
reforms in the field of fiscal policy and
expenditure. In terms of the share of public
debt in GDP, we can say that the Republic of
Moldova is still at a comfortable level (below
60%), which currently does not represent a
major risk (28.1% of GDP). However, the
authorities must be cautious in implementing
future policies, because, as Greenspan [2,
p.246] said, in developing countries, increa-
sed contracting of new loans, as well as the
misallocation of government funds can cause
hyperinflation and economic disaster, and
the Republic of Moldova is part of this
category of states.

We believe that in the program of
concrete measures to reduce the budget
deficit, measures should be included and
carried out which, on the one hand, would
stimulate the flow of money in the country’s
budgetary fund and, on the other hand,
would contribute to the reorientation of
social expenditure towards economic objec-
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tarii, iar, pe de altd parte, ar contribui la
reorientarea cheltuielilor din domeniul social
spre obiective economice, in particular, spre
investitii publice, care ar putea crea premise
pentru Tmbunatatirea  calitatii  cresterii
economice, ceea ce ar contribui la cresterea
veniturilor populatiei.

Printre masurile bugetar-fiscale, pe
care Guvernul Republicii Moldova trebuie
sa le punda 1n aplicare si pe care le
considerdm oportune pentru situatia curenta
din tara noastra, se regasesc:

e Acordarea unor facilitati fiscale supli-
mentare investitorilor locali §i straini,
care 1si orienteaza capitalul in dome-
niile economice si sociale prioritare.
Spre exemplu, scutirea de impozitare a
profitului  reinvestit, importul de
mijloace tehnice si tehnologii moderne
fara plata taxelor, reducerea cerintelor
cu privire la rezervele obligatorii si
impozitele pentru bancile autorizate,
care participa la finantarea proiectelor.

e Acordarea de scutiri, totale si/sau

partiale, de impozit pe profit pentru

societdtile noi infiintate sau care
creeazd locuri de munca. Apreciem ca
fiind o practica bund acordarea unor
scutiri totale in primii ani, apoi par-
tiale, degresive, in ultimii ani. Apli-
carea creditelor fiscale in cazul reali-
zarii de catre entitate a unor cheltuieli
pentru formarea continud a angajatilor,
dar si in cazul agricultorilor cu cer-
tificat bio, in functie de numarul de
hectare cultivate bio.

e Aplicarea unui mecanism de indexare

a salariilor in functie de rata inflatiei.

o [ntensificarea masurilor de diminuare

a evaziunii fiscale in sectoare cum ar

fi: industria bauturilor §i a tutunului,

turism, hoteluri si restaurante, comert,
astfel, incat sa se Imbunatateasca
procesul de colectare a veniturilor.

tives, in particular, towards public invest-
ment, which could create premises for
improving the quality of economic growth ,
which would contribute to the growth of the
population’s incomes.

Among the budgetary-fiscal measures,
which the Government of the Republic of
Moldova must implement and which we
consider appropriate for the current situation
in our country, are:

e Providing additional tax facilities to
local and foreign investors, who direct
their capital in the priority economic
and social areas. For example, the
exemption from taxation of reinvested
profits, the import of modern technical
means and technologies without paying
taxes, the reduction of requirements on
reserve requirements and taxes for
authorised banks participating in the
financing of projects.

e Granting total and/or partial corporate
tax exemptions to new companies esta-
blished or creating jobs. We consider it
good practice to grant total exemptions
in the first, then partial, digressive
years. Application of tax credits in the
case of expenditure by the entity for the
continuous training of employees, but
also for organic-certified farmers,
depending on the number of hectares
grown organically.

e Application of a wage indexation mecha-
nism according to the inflation rate.

e Another objective must be to increase
measures to reduce tax evasion in sec-
tors such as: beverage and tobacco
industry, tourism, hotels and restau-
rants, trade in order to improve the
revenue collection process. Combating
tax evasion and formalising the shadow
economy would generate the accumu-
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Combaterea evaziunii fiscale si oficia-
lizarea economiei tenebre ar genera
acumularea veniturilor suplimentare in
bugetul public si furnizarea mai multor
bunuri publice. Potrivit estimarilor
efectuate de Biroul National de Sta-
tistica, economia tenebrda din Moldova
a constituit, Tn anul 2018, 28 % din
PIB. Cea mai mare contributie, de
62,1%, a avut-o economia neobservata
in agriculturd, 30,2% — in constructii,
40,7% — in comertul cu ridicata si cu
amanuntul, transport si depozitare —
18,2% etc.

e [nasprirea controalelor in vederea

reducerii fenomenului de munca la
negru. Potrivit BNS [4], n sectorul
informal in 2018 au lucrat 15,9% din
totalul persoanelor ocupate in eco-
nomie (in 2017 — 14,9%), iar 38,5% au
avut unloc de munca informal (in
2017 - 34,7%). Din numarul persoane-
lor ocupate informal salariatii au
alcatuit 11,8%. Din totalul salariatilor
7,3% aveau un loc de munca informal.
Salariu ,,in plic” primesc 7,1% din
salariati (inclusiv: 8,8% barbati si
5,7% femei), iar cele mai mari ponderi
ale acestora se estimeazd pentru
activitatile din agriculturd (48,2%),
comert (17,1%), industrie (7,1%) si
constructii (6,8%).

Orientarea  resurselor disponibile
catre investitii publice, agricultura si
dezvoltare rurala, energie si tehno-
logii avansate.

Cresterea eficientei alocarii fondurilor
publice, reducerea cheltuielilor admi-
nistrative si un management perfor-
mant al intreprinderilor publice.
Concluzii

Politica bugetar-fiscala realizata in

Republica Moldova trebuie sa fie in cores-
pundere cu situatia economica existentd si

lation of additional revenue in the
public budget and the provision of more
public goods. According to estimates
made by the National Bureau of Statis-
tics, the shadow economy in Moldova
constituted 28% of GDP in 2018. The
largest contribution, of 62.1%, was the
unnoticed economy in agriculture,
30.2% - in construction, 40.7% - in
wholesale and retail trade, transport and
storage — 18.2% etc.

e Tightening controls to reduce the phe-
nomenon of black work. According
to the NBS [4], 15.9% of all people
employed in the economy (in 2017 —
14.9%) worked in the informal sector
in 2018 and 38.5% had informal
employment (in 2017 — 34.7%). Of the
number of informally employed per-
sons, employees made up 11.8%. Of the
total employees 7.3% had an informal
job. Salary “in envelope” receive7.1%
of employees (including: 8.8% men and
5.7% women), and their highest shares
are estimated for agricultural activities
(48.2%), trade (17.1%), industry (7.1%)
construction (6.8%).

e Targeting available resources towards
public investment, agriculture and rural
development, energy and advanced
technologies.

e Increase the efficiency of the allocation
of public funds; reduce administrative
expenditure and effective management
of public enterprises.

Conclusions

The budgetary-fiscal policy carried out
in the Republic of Moldova must be in line
with the existing economic situation and
supported by appropriate adjustments. This
involves applying to the public policy the
basis of the performance of the funded
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sustinutd prin ajustari adecvate. Aceasta
presupune aplicarea la baza politicii publice
a performantelor activitatilor finantate si
alocarea fondurilor pe criteriul eficientei.
Dacd Guvernul Iinregistreazd esecuri in
finantarea investitiilor productive si continua
sd analizeze fondurile cétre sectoare mai
putin productive, rezultatul va fi adancirea
deficitului bugetar, in loc ca instrumentele
fiscale sa fie utilizate ca si parghii eficiente
pentru stimularea cresterii economice. Ast-
fel, in contextul economic actual, prioritatea
Republicii Moldova trebuie sid fie com-
baterea dezechilibrelor macroeconomice si
fiscale, care pun in pericol sustenabilitatea
cresterii economice pe termen mediu si lung.

activities and allocating funds on the basis of
efficiency. If the government fails to finance
productive investments and continues to
channel funds to less productive sectors, the
result will be a deepening budget deficit,
rather than fiscal instruments being used as
effective levers to stimulate economic growth.
Thus, in the current economic context, the
priority of the Republic of Moldova must be
to combat macroeconomic and fiscal imba-
lances that endanger the sustainability of eco-
nomic growth in the medium and long run.
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Activitatea investitionala in Republica
Moldova este cel mai important factor ce
determina dezvoltarea social-economica a
tarii. Atragerea investitiilor strdine directe
ramdne a fi o sarcind actuald, de a carei
solutionare eficienta depind mersul, ritmu-
rile si rezultatele reformelor efectuate. In
conditiile economiei de piatd, este necesar
un numar colosal de investitilor strdine, insa
volumele investitiilor straine directe atrase,
deocamdata, nu satisfac nevoile reale ale
Moldovei. Autorii prezinta un studiu al indi-
catorilor aferenti pozitiei investitionale inter-
nationale a Republicii Moldova vizavi de
potentialul investitional real. Articolul este
interesant atat pentru stabilirea planului de
actiune n vederea dezvoltarii investitiilor
straine directe, cdt si ca suport informational
pentru potentialii investitori straini. Lucrarea
prezenta conclude si cu propuneri relevante
pentru dezvoltarea potentialului investitional
al Republicii Moldova.

Cuvinte-cheie: potential investitional,
investitii  directe, pozitie investitionald,
investitii de portofoliu, active, pasive.

JEL: E22, F3, G3.

Introducere

In Republica Moldova investitiile stra-
ine directe sunt considerate factori: de acce-
lerare a progresului economic si tehnic; de
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Investment activity in the Republic of
Moldova is the most important factor that
determines the socio-economic develop-
ment of the country. Attracting foreign direct
investments remains a current task, the
effective solution of which depends on the
progress, pace and results of the reforms
carried out. Under the market economy con-
ditions, a colossal number of foreign invest-
ments are required, but the volumes of foreign
direct investments attracted, for the moment,
do not meet the real needs of Moldova for
foreign investments. The authors present a
study of the indicators related to the inter-
national investment position of the Republic of
Moldova vis-a-vis the real investment poten-
tial. The article is of interest both for esta-
blishing the action plan for the development of
foreign direct investments and for informatio-
nal support for potential foreign investors.
The paper concludes with relevant proposals
for the development of the investment poten-
tial of the Republic of Moldova.

Keywords: investment potential, direct
investments, investment position, portfolio
investments, assets, liabilities.

JEL: E22, F3, G3.

Introduction
Foreign direct investments are consi-
dered in the Republic of Moldova a factor: of

@


mailto:burbulea2000@mail.ru
mailto:lsargu@mail.ru
mailto:burbulea2000@mail.ru
mailto:lsargu@mail.ru

ECONOMIE FUNDAMENTALA SI APLICATIVA / FUNDAMENTAL AND APPLIED ECONOMICS

renovare $i modernizare a aparatului de pro-
ductie; de cunoastere a metodelor avansate
de organizare a productiei; de pregatire a
cadrelor in conformitate cu necesitatile
economiei de piata.

Republica Moldova nu dispune de
resurse financiare suficiente si, de aceea,
este nevoitd sa recurgd la asistenta externa,
si caute noi si noi credite. Insi, precum arata
experienta internationald, o astfel de politica
este ineficientd, din cauza necesitatii de a
achita dobanda si a lipsei mecanismelor
eficiente de utilizare a fluxurilor banesti
imprumutate. In asemenea conditii, econo-
mia Moldovei poate fi eficient finantata din
exterior doar prin intermediul investitiilor
straine directe.

Investitiile strdine directe sunt un
subiect destul de actual si abordat in
lucrarile savantilor nationali si interna-
tionali: Cistelecan, L. (2002) [4, pag. 38-45];
Bonciu F (2009) [1, pag. 97-101]; lacovoiu
V (2009) [6, pag. 34 ]; Chivriga V. (2012)
[3, pag. 5-10]; Horobet A., Popovici O.
(2017) [5, pag.10-12]. La fel si autorii
investigatiei date au abordat acest subiect in
cercetarile anterioare Burbulea R. (2012) [2,
pag.118-122]; Moroi, E. (2011) [7, pag.216-
221]; Sargu L. (2019) [8, pag.176-202].

ntr-un sens mai larg, Republica Mol-
dova are nevoie de investitii straine directe
din urmatoarele considerente:

1. Potentialul investitional propriu redus,
adicd insuficienta resurselor interne
ale sectorului privat.

2. Necesitatea integrarii Republicii Mol-
dova in economia mondiala in conditii
avantajoase.

3. Crearea mediului concurential cu par-
ticiparea investitorilor straini, sporirea

4. Gradul inalt de indatorare fata de
bugetul de stat al unui numar insemnat
de intreprinderi publice si vinderea

accelerating the economic and technical
progress; of renovation and modernization of
the production apparatus; of knowledge of
advanced production organization methods;
of staff training in accordance with the needs
of the market economy.

The Republic of Moldova does not
have sufficient financial resources and,
therefore, it is forced to resort to external
assistance, to seek new and new loans.
But, as international experience shows,
such a policy is inefficient because of the
need to pay the interest and the lack of
efficient mechanisms to use the borrowed
money flows. Under such conditions, the
Moldovan economy can be effectively
financed from abroad only through foreign
direct investments.

Foreign direct investments are a very
topical issue and addressed in the works of
national and international  scientists:
Cistelecan, L. (2002) [4, p. 38-45]; Bonciu F.
(2009) [1, p. 97-101]; lacovoiu V. (2009)
[6, p. 34]; Chivriga V. (2012) [3, p. 5-10];
Horobet A., Popovici O. (2017) [5, p.10-12].
The authors also addressed this topic in
previous researches Burbulea R. (2012)
[2, p.118-122]; Moroi E. (2011) [7, p.212-
221]; Sargu L. (2019) [8, p.176-202].

In a broader sense, the Republic of
Moldova needs foreign direct investment for
the following reasons:

1. Reduced own investment potential of
Moldova, i.e. the insufficient internal
resources of the private sector.

2. Need to integrate the Republic of
Moldova in the world economy under
favourable conditions.

3. Creating the competitive environment
with the participation of foreign
investors, increasing the competiti-
veness of the national production.

4. High degree of indebtedness to the state
budget of a significant number of
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acestora investitorilor strdini pentru
achitarea datoriilor.

5. Necesitatea implementarii, In econo-
mia moldoveneasca, a tehnologiilor
avansate si a know-how-ului Tn activi-
tatea economica, fapt ce devine
posibila odata cu venirea investitorilor
straini.

Metode aplicate

Au fost utilizate metode, precum:
documentarea, selectia si sinteza biblio-
grafica a fundamentelor teoretico-practice in
domeniul investitiilor pentru argumentarea
necesitatii  dezvoltarii  investitiillor  in
Republica Moldova. Metodele matematico-
statistice fiind aplicate Tn procesul analizei,
calcularii abaterilor absolute, interpretarii
rezultatelor, compararii perioadelor. Pentru
o interpretare clard si reprezentativa, au fost
utilizate metode grafice si tabele.

Rezultate obtinute si discutii

Pozitia investitionald internationala a
Republicii  Moldova, la 30.09.2018, a
constituit -3 833,27 mil. USD (34,5 la suta
raportat la PIB), soldul negativ crescand fata
de sfarsitul anului 2017 cu 18,0 la suta
(tabelul 1).

public enterprises and their sale to
foreign investors for the debts payment.
5. Need to implement advanced techno-
logies and know-how in the economic
activity of Moldova, which becomes
possible with the arrival of foreign
investors.
Methods applied
The following methods such as docu-
mentation, selection and bibliographic syn-
thesis of the theoretical-practical foundations
in the field of investments were used to argue
the necessity of developing investments in
the Republic of Moldova. Mathematic and
statistical methods were used in the process
of analysis, calculation of absolute devia-
tions, interpretation of results, and compa-
rison of periods. Graphic methods and tables
were used for clear and representative
interpretation.
Results obtained and discussions
The international investment position
of the Republic of Moldova, on 30.09.2018,
constituted USD -3,833.27 million (34.5%
relative to GDP), the negative balance
deepening as compared to the end of 2017 by
18.0% (table 1).

Tabelul 1/ Table 1

Indicatorii principali aferenti pozitiei investitionale internationale
(MBP6 — Manualul Balantei de pliti versiunea 6)/
Main indicators related to international investment position
(MBP6 — Balance of Payments Manual version 6)

30.09.2018
= o © ~ © in % fata de
Indicatorii/ & & & & & 31.12.2017/
Indicators N N N N S 30.09.2018 in
S o S ) =] % compared
to 31.12.2017
Pozitia investitionala inter-
nafionala netd, mil. USDE| 4 g5 1) 5 0gp 69| 231141| 324985| 383327 118,0
Net international invest-
ment position, min. USD
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30.09.2018
= Lo © i © in % fata de
Indicatorii/ N < N N < 31.12.2017/
Indicators o o o o S 30.09.2018 in
S b S S =] % compared
to 31.12.2017
Stocul activelor oficiale de
rezerva, mil. USD/
. 2156,63| 1 756,81 | 2 205,93 | 2 803,26 | 3 021,18 107,8
Stock of official reserve
assets, min. USD
Stocul investitiilor directe,
pasive, mil. USD/
. _ 3360,90(2981,11| 3041,32| 3731,79| 4 023,05 107,8
Stock of direct, passive
investments, min. USD
Stocul imprumuturilor (fara
cele intragrup), pasive, mil.
USD/ Stock of loans 3116,25| 3021,81| 3092,97 | 3389,68| 3 376,06 99,6
(excluding intra-group),
liabilities, mIn. USD
Stocul activelor externe /
stocul pasivelor externe, %/
76,5 71,9 69,6 63,8 59,2 -4.,5p.p.
External assets stock /
external liabilities stock,%
Ponderea ISD 1n stocul
pasivelor externe, %/
_ 41,0 40,3 40,0 41,6 42,8 1,2 p.p.
Share of FDI in the stock
of foreign liabilities,%
Ponderea imprumuturilor
(fard imprumuturile
intragrup) Tn stocul
pasivelor externe, %/
38,0 40,8 40,7 37,8 35,9 -1,9 p.p.

Share of loans (excluding
intra-group loans) in the
stock of external
liabilities,%

Sursa: elaborat de autori in baza datelor Bancii Nationale a Moldovei/

Source: elaborated by the authors on the database of the National Bank of Moldova
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Activele financiare externe in anul
2018 au insumat 5 572,73 mil. USD, in
scadere fata de anul 2017 cu 2,5 la suta, iar
pasivele — 9 406,00 mil. USD, in crestere cu
4,9 la suta. Raportul dintre stocul activelor si
pasivelor externe a constituit 59,2 la suta,
fiind in descrestere cu 4,5 p.p. fatd de
situatia de la finele anului 2017 si cu 10,4
p.p. fata de finele anului 2016. Pe parcursul
primelor noud luni ale anului 2018, stocul
activelor oficiale de rezerva s-a majorat cu
7,8 la sutd comparativ cu stocul de la
inceputul anului, constituind 3 021,18 mil.
USD la 30.09.2018. Volumul activelor ofi-
ciale de rezerva corespunde tuturor crite-
riilor de suficientd si anume:

e acoperirea a cel putin 3 luni de
importuri de bunuri si servicii (au
acoperit 5,9 luni de import efectiv);

e acoperirea integrala, prin rezerve, a
datoriei externe pe termen scurt (au
acoperit 151,2 la sutd);

e acoperirea a 20% din masa mone-
tara M2 (au acoperit 90,7 la sutd);

e acoperirea a 100-150% din suma:
30% din datoria pe termen scurt;
+ 15% din alte angajamente; 2 +
5% din M2; + 5% din exporturi de
bunuri si servicii (au acoperit 205,2
la sutd).

Stocul angajamentelor, sub forma de
investitii directe, a totalizat 4 023,05 mil.
USD (in crestere cu 7,8 la suta de la Ince-
putul anului 2018), reprezentand 42,8 la suta
din totalul pasivelor externe. Stocul passive-
lor, sub formad de Tmprumuturi (cu exceptia
celor intragrup) in anul 2018 a scazut cu 0,4
la sutd fata de 31.12.2017 si a constituit
3 376,06 mil. USD, ceea ce reprezinta 35,9
din totalul angajamentelor externe.

Evolutia pozitiei investitionale interna-
tionale este reflectata in figura 1.
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The external financial assets amounted
to USD 5,572.73 million in 2018, reducing
compared to 2017 by 2.5%, and the liabi-
lities — to USD 9,406.00 million, increasing
by 4.9%. The ratio between the stock of
external assets and liabilities constituted
59.2%, decreasing by 4.5 p.p. compared to
the situation at the end of 2017 and by 10.4
p.p. compared to the end of 2016. During
the first nine months of 2018, the stock of
official reserve assets increased by 7.8%
compared to the stock at the beginning
of the year, constituting USD 3021,18
million on 30.09.2018. The volume of
official reserve assets corresponds to all the
criteria of sufficiency:

e coverage of at least 3 months of

imports of goods and services
(they covered 5.9 months of effect-
tive import);

e full coverage of short-term exter-
nal debt through reserves (they
covered 151.2 %);

e coverage of 20% of the M2 money
supply (they covered 90.7%);

e coverage of 100-150% of the
amount: 30% of short-term debt
+ 15% of other commitments; 2 +
5% of M2; + 5% of exports of goods
and services (they covered 205.2%).

The stock of direct investment com-
mitments amounted to USD 4,023.05 mil-
lion (increasing by 7.8% from the beginning
of the year 2018), accounting for 42.8% of
total foreign liabilities. The stock of liabi-
lities in the form of loans (except for intra-
group ones) decreased by 0.4% compared to
31.12.2017 and constituted USD 3,376.06
million, representing 35.9 of the total exter-
nal commitments.

The evolution of the international
investment position is reflected in figure 1.

— wm
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Figura 1. Pozitia investitionala internationala in dinamica, la sfarsit de perioada,
2012-2018 (mil. USD)/ Figure 1. Dynamic international investment position
at the end of the period million USD), 2012-2018
Sursa: elaborata de autori in baza datelor Bancii Nationale a Moldovei/
Source: elaborated by the authors on the database of the National Bank of Moldova

Aprofundarea soldului debitor al pozi-
tiel investitionale internationale, pentru 9 luni
2018, a fost determinata de tranzactiile efec-
tive nete cu nerezidentii (-724,12 mil. USD),
de schimbarile de pret ale instrumentelor
financiare (-80,06 mil. USD), de fluctuatia
ratelor de schimb ale valutelor originale fata
de dolarul SUA (-27,16 mil. USD), in timp
ce alte schimbari (247,92 mil. USD) au
influentat pozitiv soldul debitor al pozitiei.
Toate schimbdrile mentionate au rezultat
ntr-o deteriorare totala a pozitiei cu 583,42
mil. USD (tabelul 2).

The deepening of the debt balance of
the international investment position, for 9
months of 2018, was determined by the
following: the net effective transactions with
non-residents (USD -724.12 million), the
price changes of the financial instruments
(USD -80.06 million), fluctuations in the
exchange rates of the original currencies
against the US dollar (USD -27.16 million),
while other changes (USD 247.92 million)
positively influenced the debt balance of the
position. All the mentioned changes resulted
in a total deterioration of the position by
USD 583.42 million (table 2).
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Tabelul 2/ Table 2
Pozitia investitionali internationalid (MBP6) la 30.09.2018 (mil. USD)/
International Investment Position (MBP6) on 30.09.2018 (USD milion)

Modificari care reflecta/
Changes that reflect

S c 2
. . £ .0 2 o
Situatia = = 19
la 2 sz | Egl22|FTg| 28
Indicatorii/ ESE|mo |25 o8 |8 S| S o
. 31.12.2017/ | o c|l=2=2| a2 c -3
d - @© c g |= = ]
Indicators = S | o g =
o .
on SS5|SE|s5|2828 |26 =9
31122017 | E 2 | B = é 3| S22 185 | £5
o L C
csB | 22 |E5|e2| =8| E
I I S S g | = 7
@ - O
9O O
= X
= o

Pozitia investitionala
internationald (netd)/
(net) International
investment position

-3249,85 |-583,42|-724,12|-80,06

[\
~
[EEN
»

247,92 | -3 833,27

Active/ Assets 5717,88 |-14515|-302,84| -0,45 | -33,04 | 191,18 | 5572,73

Investitii directe/

) : 258,47 30,77 | 30,94 - -0,17 - 289,24

Direct investments
Investitii de portofoliu/

. 497 0,24 0,24 - - - 521
Portfolio investments
D'erlva"[e flna.nC|a.re/ 4,00 ] ] ] ] ] 4,00
Financial derivatives
Alte investitii/

) 2647,18 -394,08 | -566,79 -18,47 | 191,18 | 2.253,10
Other investments
Active de rezerval/

2 803,26 21792 | 232,77 | -0,45 | -14,40 3021,18

Reserve assets

Pasive/ Liabilities 8967,73 | 438,27 | 421,28 | 79,61 | -5,88 | -56,74 | 9406,00

Investitii directe/

) . 3.731,79 29154 | 175,38 | 81,46 | 34,79 | -0,09 | 4.023,05
Direct investments

Investitii de portofoliu/

. 104,42 -5356 | -069 |-185| 044 |-51,46 | 50,86
Portfolio investments

Derivate financiare/

. . . 472 -0,38 | -0,38 - - - 4,34
Financial derivatives

Alte investitii/

i 5126,80 200,67 | 246,97 - -41,11 | -5,19 | 5327,75
Other investments

Sursa: elaborat de autori in baza datelor Bancii Nationale a Moldovei/
Source: elaborated by the authors on the database of the National Bank of Moldova
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Activele financiare externe au finre-
gistrat, la 30.09.2018, un stoc in valoare de
5.572,73 mil. USD, in descrestere cu 145,15
mil. USD (-2,5 la suta) fata de 31.12.2017.
La micsorarea stocului de active financiare a
contribuit fluxul negativ Tnregistrat 1n
balanta de plati (-302,84 mil. USD),
fluctuatia ratelor de schimb ale valutelor
originale fata de dolarul SUA (-33,04 mil.
USD), precum si, in sensul majorarii, alte
schimbari (191,18 mil. USD) provenite din
ajustarea numerarului si depozitelor altor
sectoare. In cadrul activelor financiare
externe, cea mai mare pondere (54,2 la sutd)
a revenit activelor de rezerva (+5,2 p.p. fata
de 31.12.2017), urmate de alte investitii
(40,4 la suta, -5,9 p.p.), investitii directe (5,2
la sutd), investitii de portofoliu si derivate
financiare (0,2 la suta).

Pasivele externe au Tinregistrat, la
30.09.2018, un stoc in valoare de 9.406,00
mil. USD, in crestere cu 438,27 mil. USD
(cu 4,9 la sutd) comparativ cu finele anului
2017. Stocul de pasive a crescut, fatd de
sfarsitul anului 2017, ca urmare a fluxu-
lui pozitiv inregistrat in balanta de plati
(421,28 mil. USD), a modificarilor de pret
(79,61 mil. USD) si s-a diminuat usor ca
rezultat al fluctuatiei ratelor de schimb ale
valutelor originale fata de dolarul SUA
(-5,88 mil. USD) si al altor schimbari (-
56,74 mil. USD), din care: -51,46 mil. USD
— ajustari pentru sectorul investitii de
portofoliu si -5,19 mil. USD - ajustari
pentru alte angajamente.

La momentul actual crearea unui
climat investitional favorabil, perfectionarea
instrumentelor de atragere a investitorilor
straini si autohtoni, precum §i promovarea
produselor autohtone intru cresterea com-
fundamentale. Elaborarea, promovarea si
implementarea unei politici economice com-
prehensive in domeniul atragerii investitiilor

;-

The external financial assets recorded
a stock of USD 5,572.73 million on
30.09.2018, decreasing by USD 145.15
million (-2.5%) compared to 31.12.2017.
The decrease in the stock of financial assets
was caused by the negative flow recorded in
the balance of payments (USD -302.84
million), by the fluctuation of the exchange
rates of the original currencies against the
US dollar (USD -33.04 million), as well as,
in meaning of increase, by other changes
(USD 191.18 million) arising from the
adjustment of the cash and deposits of other
sectors. Within the external financial assets,
the highest weight (54.2%) came from the
reserve assets (+5.2 p.p. compared to
31.12.2017), followed by other investments
(40.4%, -5.9 p.p.), direct investments (5.2 %)
and portfolio investments and financial
derivatives (0.2 %).

The external liabilities recorded a stock
of USD 9,406.00 million on 30.09.2018,
increasing by USD 438.27 million (4.9%)
compared to the end of 2017. The stock of
liabilities increased compared to the end of
2017 as a result of the positive flow recor-
ded in the balance of payments (USD 421.28
million), of the price changes (USD 79.61
million) and slightly decreased as a result of
the fluctuation of the exchange rates of the
original currencies against the US dollar
(USD -5.88 million) and other changes
(USD -56.74 million), of which: USD -51.46
million — adjustments for the portfolio invest-
ment sector and USD -5.19 million — adjust-
ments for other commitments.

At present, the creation of a favourable
investment climate, the improvement of the
instruments for attracting foreign and do-
mestic investors, as well as the promotion of
domestic products in order to increase the
competitiveness of the economy are fun-
damental priorities. The development, pro-
motion and implementation of a compre-
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si promovarii exportului este 1n stransa
legdturd cu o crestere economica bazata pe
inovatii si investitii. Contributia investitiilor
la cresterea competitivitatii intreprinderilor
si la facilitarea transferului tehnologic,
crearea de noi locuri de munca si stimularea
comertului exterior au fost elementele de
baza considerate in procesul elaborarii si
implementdrii politicilor de atragere a inves-
titiilor si promovare a exporturilor.

BNM aratd ca la 30.09.2018, stocul
activelor sub forma de investitii directe a
insumat 289,24 mil. USD, in crestere
cu 11,9 la sutd comparativ cu sfarsitul
anului 2017.

hensive economic policy in the field of
attracting investments and promoting export
is closely linked to the economic growth
based on innovations and investments. The
contribution of investments to increasing the
competitiveness of enterprises and facilita-
ting technological transfer, the creation of
new jobs and the stimulation of foreign trade
were the basic elements considered in the
process of developing and implementing
policies for attracting investments and
promoting exports.

The latest data of the NBM show that
on September 30, 2018, the stock of direct
investment assets amounted USD 289.24
million, increasing by 11.9 % compared to
the end of 2017.
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Figura 2. Dinamica investitiilor straine directe in economia Moldovei (in min. dolari)/
Figure 2. Dynamics of foreign direct investments in the Moldovan economy
(in USD million)
Sursa: elaborata de autori in baza datelor Bancii Nationale a Moldoveil
Source: elaborated by the authors on the database of the National Bank of Moldova

Analiza dinamicii investitiilor (nete)
pentru perioada 2010-2018 denota cresterea
esentiala a volumului acestora, dar totodata
si lipsa oricarei tendinte stabile in atragerea
lor. Astfel, fluxul de investitii straine directe
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The analysis of the (net) investments
dynamics for the period 2010-2018 denotes
the essential increase of their volume, but
also the lack of any stable tendency in

attracting them. Thus, the flow of foreign
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a crescut treptat pana in anul 2011, cons-
tituind 242,6 milioane, apoi s-a redus in anul
2012 pana la 167,1 milioane dolari. O
asemenea instabilitate Tn dinamica inves-
titiilor se explica prin starea schimbatoare a
climatului investitional in republicd, mai cu
seama prin imprevizibilitatea i incertitu-
dinea situatiei economice si politice a tarii i
riscul de tard, asociat acestei situatii. In anii
2013-2018, fluxul de investitii strdine
directe au o tendintd ascendenta. Sporirea
investitiillor, in mare masurda, a contribuit
la cresterea volumelor veniturilor reinves-
tite. In anul 2018, au fost atrase investitii
straine directe in sumd de 289,24 milioane
dolari, ceea ce este cu 49,2% mai mult fata
de anul 2010.

O asemenea instabilitate Tn dinamica
investitiilor straine directe in perioada 2010-
2018 se explica prin starea schimbatoare
a climatului investitional in republica, mai
cu seama prin imprevizibilitatea si incertitu-
dinea situatiei economice si politice a tarii.

direct investments gradually increased until
2011, which amounted to USD 242.6 million,
and then decreased in 2012 to USD 167.1
million. Such instability in the dynamics of
investments is explained by the changing
state of the investment climate in the
republic, especially by the unpredictability
and uncertainty of the country’s economic
and political situation and the country’s risk
associated with this situation. During the
years 2013-2018, the flow of foreign direct
investments has an upward trend. Increased
investments, to a large extent, contributed to
the increase in the volumes of reinvested
incomes. In 2018, foreign direct investments
were attracted in the amount of USD 289.24
million, which is 49.2% more than in 2010.

Such instability in the dynamics of
foreign direct investments in the period
2010-2018 is explained by the changing
state of the investment climate in the repu-
blic, especially by the unpredictability and
uncertainty of the country's economic and
political situation.

@ Uniunea Europeana/ European Union

80,7 82,2

— 1\
| 6.3 13 97 g1
2017 2018

mCSI/CIS  m Alte tari/ Other countries

Figura 3. Ponderea investitiilor straine directe, pe zone geografice, alocate
in Republica Moldova (%)/ Figure 3. Share of foreign direct investments
by geographical area allocated in the Republic of Moldova (%)
Sursa: elaborata de autori in baza datelor Bancii Nationale a Moldovei/
Source: elaborated by the authors on the database of the National Bank of Moldova
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Cele mai mari investitii directe, sub
forma de actiuni si participatii la capital, Tn
companiile din R. Moldova, vin din tarile
UE, ponderea acestora fiind de 82,2 la suta.
Investitorii din tarile CSI au detinut o
pondere de 9,7 la suta din totalul capitalului
acumulat, arata datele Bancii Nationale.

Cel mai mare stoc al investitiilor
strdine directe, sub forma de actiuni si
participatii de capital in sectorul bancar din
R. Moldova, a fost inregistrat Tn primul
trimestru al acestui an, Tn cazul fluxurilor
banesti provenite din Olanda (peste 105
milioane de dolari), fiind urmata in cla-
sament de Italia si Franta, cu peste 60
milioane de dolari, precum si de Romania
(45 milioane de dolari), si Germania (cu
aproape 30 milioane de dolari).

In acelasi timp, in alte sectoare, topul
tarilor din care sunt investiti bani 1In
companiile autohtone este format din Spania
(aproape 300 milioane de dolari), Olanda
(peste 250 milioane de dolari), Franta (peste
200 milioane de dolari), urmata de Cipru,
Romania, Rusia si Germania cu peste 100
milioane de dolari.

Oamenii de afaceri straini prefera sa
investeascd in industria  prelucratoare
(25,6%), activitati financiare si asigurari
(24,4%), comert (15,5%) si productia si
furnizarea de energie (14,9%).

O contributie semnificativa au avut-0
cele 7 zone economice libere (ZEL), care
constituie o atractie pentru investitorii straini
si autohtoni, activitatea carora fiind orientata
preponderent spre productia industriald cu
valoare addugata inaltd, destinata exportului.
In rezultatul actiunilor intreprinse din
momentul lansarii  activitdtii  acestora,
volumul total al investitiilor in zonele
economice libere a Tnsumat 285,3 mil. dolari
SUA, dintre care in anul 2017 au fost
investite 55,2 mil. dolari SUA. Volumul
total al vanzarilor nete ale productiei

Revista / Journal ,,ECONOMICA™ nr.1 (111) 2020

The largest direct investments in the
form of shares and equity investments in
Moldovan companies come from EU count-
ries, their share being 82.2%. The investors
from CIS countries held a 9.7% share of
the total accumulated capital, the National
Bank data show.

The largest stock of foreign direct
investments in the form of shares and equity
investments in the banking sector of the
Republic of Moldova was registered, in the
first quarter of this year, in the case of cash
flows from the Netherlands (over USD 105
million), being followed by Italy and France,
with over USD 60 million, as well as by
Romania (USD 45 million) and Germany
(with almost USD 30 million).

At the same time, in other sectors, the
top of the countries from which money is
invested in domestic companies is made up
of Spain (almost USD 300 million), the
Netherlands (over USD 250 million), France
(over USD 200 million), followed by
Cyprus, Romania, Russia and Germany with
over USD 100 million.

Foreign businessmen prefer to invest
in the processing industry (25.6%), financial
and insurance activities (24.4%), trade
(15.5%) and energy production and supply
(14.9%).

A significant contribution was made
by the 7 free economic zones (FEZ), which
are an attraction for foreign and domestic
investors, whose activity is mainly oriented
towards high value added industrial pro-
duction for export. As a result of the actions
taken since the launch of their activity, the
total volume of investments in the free
economic zones amounted to USD 285.3
million, of which there were invested USD
55.2 million in 2016. The total volume of
the net sales of the industrial production
during the respective period constituted
MDL 4, 5 billion or by 10.4% more than the
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industriale n perioada respectiva a constituit
4,5 mild. lei sau cu 10,4% mai mult fata de
anul precedent. Volumul total al investitiilor
in Portul International, pe intreaga perioada
de activitate a acestuia, conform situatiei din
1 octombrie 2017, a constituit 67,9 mil.
dolari SUA, inclusiv 4 mil. dolari SUA
pentru perioada de gestiune.

Republica Moldova a inregistrat mai
putine performante in atragerea influxurilor
de ISD, in comparatic cu alte tari din
regiune. Nivelul mediu al fluxurilor nete de
ISD pe cap de locuitor in perioada 2014-
2018 este estimat la 61 USD, fiind unul
dintre cele mai scazute din regiune.

previous year. The total volume of the
investments in the International Port, during
its entire activity period, according to the
situation on October 1, 2017, constituted
USD 67.9 million, including USD 4 million
for the management period.

The Republic of Moldova performed
less in terms of FDI inflows compared to
other countries in the region. The average
level of net FDI inflows per capita in 2014-
2018 is estimated at USD 61, being one of
the lowest in the region.

81,53
70,33 72,82
65,12 65,7
54’96 | l
2012 2013 2014 2015 2016 2017 2018

Figura 4. Dinamica investitiilor straine directe pe cap de locuitor
n Republica Moldova, USD / Figure 4. Dynamics of foreign direct investments
per capita in the Republic of Moldova, USD
Sursa: elaborata de autori in baza datelor Bancii Nationale a Moldovei si a Biroului
National de Statistica din Republica Moldoval Source: elaborated by the authors
on the database of the National Bank of Moldova and the National Bureau of Statistics
of the Republic of Moldova

Analiza dinamicii investitiilor strdine
directe, pe cap de locuitor in Republica
Moldova, pentru perioada 2012-2018, deno-
td o crestere esentiala a volumului acestora.
Astfel, volumul investitiilor straine directe,
pe cap de locuitor, a crescut treptat de la
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The analysis of the dynamics of
foreign direct investments per capita in
the Republic of Moldova for the period
2012-2018 shows an essential increase in
their volume. Thus, the volume of foreign
direct investments per capita has gradually
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46,94 dolari pana la 81,53 dolari, ceea ce
este cu circa 74% mai mult, in anul 2018,
fata de anul 2012.

In Republica Moldova, cel mai mare
procent dupa tipul de ISD — 63%, sunt ISD
orientate spre piata de desfacere interna,
dupa care urmeaza cele orientate spre
eficientd, piata de desfacere externd — 22%,
apoi cele orientate spre explorarea resurselor
naturale — 8% si cel mai mic procent sunt
ISD orientate spre explorarea activelor
strategice.

increased from USD 46.94 to USD 81.53,
which is about 74% more in 2018 compared
to 2012.

In the Republic of Moldova the
highest percentage by FDI type, which is
63%, are FDI oriented to the domestic
market, followed by the efficiency oriented
ones, oriented to the external market — 22%,
oriented to the exploration of natural resour-
ces — 8%, and FDI oriented to exploring
strategic assets have the lowest percentage.

Orientate spre
eficienta (piata de
desfacere externa/
Efficiency oriented
(foreign market);

22%

Orientate spre
explorarea
resurselor naturale/
Oriented towards
the exploitation of
natural resources;
8%

Orientate spre piata
de desfacere interna/
Oriented towards
the domestic
market; 63%

Orientate spre
explorarea activelor
strategice/ Oriented

towards the
exploitation of
strategic assets; 7%

Figura 5. Tipuri de investitii striine directe, valoarea stocului de capital in Republica
Moldova, 2018/ Figure 5. Types of foreign direct investments, the value of the capital
stock in the Republic of Moldova, 2018
Sursa: elaborata de autori in baza datelor Bancii Nationale a Moldovei/

Source: elaborated by the authors on the database of the National Bank of Moldova

ISD orientate spre piatd, au cuprins in
mare parte serviciile necomerciale, prezenta
comerciala constituind singura cale de a fi
prestate (ex. servicii bancare, servicii de
depozitare, servicii profesionale, servicii de
transport). Aceste investitii, Tn Republica
Moldova, au un impact redus asupra expor-
tului si au intrat pe teritoriu, in rezultatul
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Market-oriented FDI mainly covered
non-commercial services, the commercial
presence being the only way to be provided
(e.g. banking services, warehousing ser-
vices, professional services, and transport
services). These investments have a small
impact on the export to the Republic of
Moldova and have entered the territory, as a
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privatizarii in masa. Chiar daca procesul de
privatizare Inca mai dureaza, este posibil ca
ponderea ISD orientate spre piatd sa se
diminueze n viitor, in schimbul atragerii
unor ISD de alt gen — fapt impulsionat si de
dimensiunea redusa a pietei interne.

ISD orientate spre eficienta au la baza,
de obicei, produse orientate la export si se
materializeaza in momentul, cand investi-
torii cautd sa sporeascd cost-eficienta
productiei in baza avantajelor de pe urma
unor factori cum ar fi, de exemplu, compe-
titivitatea intreprinderilor.

Investitiile determinate de forta de
munca ieftina, fac parte din aceasta categorie.

Deoarece, investitiile orientate spre
eficientd constituie o mica parte din totalul
ISD, a determinat faptul ca Republica
Moldova nu a reusit sa exploateze poten-
tialul lanturilor valorice [7, pag. 220] regio-
nale/globale in totalitate, si sd-si asigure
accesul pe pietele internationale.

Concluzii

In baza investigatiilor efectuate con-
cluziondm urmadtoarele: activitatea investi-
tionala in Republica Moldova este cel mai
important factor, ce determind dezvoltarea
social-economica a tarii. Atragerea inves-
tititlor strdaine directe ramane a fi o sarcina
actuala, de a carei solutionare eficienta
depind mersul, ritmurile si rezultatele refor-
melor efectuate. In conditiile economiei de
piatd, este necesar un numdr colosal de
investitii strdine, Tnsd volumele investiti-
ilor straine directe atrase, deocamdata, nu
satisfac nevoile reale ale Moldovei de
investitii strdine.

In scopul imbunatatirii climatului
investitional, formulam urmatoarele propu-
neri: stabilirea pentru investitiile straine
directe a vacantelor de impozitare pe termen
de trei-cinci ani in ramurile prioritare de
activitate, n ramurile in care economia
nationala urmeaza sa se specializeze; anula-

result of mass privatization. Though the
privatization process is still on-going, the
market-oriented FDI share will possibly
decrease in the future, and other FDI will be
attracted — a fact caused by the small size of
the internal market.

Efficiency-oriented FDIs are usually
based on export-oriented products and
materialize when investors seek to increase
the cost-effectiveness of production based
on the advantages of such factors as, for
example, the competitiveness of enterprises.

The investments determined by the
cheap labour force belong to this category.

As efficiency-oriented investments
make up a small part of the total FDIs, the
Republic of Moldova has failed to fully
exploit the potential [7, p. 220] of the regio-
nal/global value chains, and to provide
access to international markets.

Conclusions

Based on the carried out investigations
we can conclude the following: investment
activity in the Republic of Moldova is the
most important factor that determines the
socio-economic development of the country.
Attracting foreign direct investments re-
mains a current task, the effective solution
of which depends on the progress, pace and
results of the reforms carried out. Under the
market economy conditions, a colossal
number of foreign investments are required,
but the volumes of foreign direct invest-
ments attracted, for the moment, do not meet
the real needs of Moldova for foreign
investments.

In order to improve the investment
climate, we formulate the following pro-
posals: to establish for the foreign direct
investments the tax holidays for a term of
three to five years in the priority branches of
activity, in the branches in which the
national economy is to specialize; to cancel
the tariff and non-tariff restrictions for
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rea restrictiilor tarifare si netarifare pentru
exportul productiei create de companiile
transnationale si investitiile strdine directe;
anularea impozitarii nivelului ,,supranormat”
de remunerare a muncii, al cheltuielilor pentru
publicitate si pregatirea cadrelor; introduce-
rea reala a normelor de faliment pentru intre-
prinderile tuturor formelor de proprietate.

export production created by transnational
companies and foreign direct investments; to
cancel the taxation of the “supernormal”
level of work remuneration, of expenses for
advertising and staff training; the real
introduction of bankruptcy norms for the
enterprises of all forms of property.
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Integrarea financiara devine unul
dintre factorii semnificativi ai sistemului
economic global, cu impact asupra struc-
turii sistemului financiar si influentand in
mod deosebit evolutia pietelor financiare in
tarile dezvoltate si in curs de dezvoltare,
acest proces specific rezulta in cresterea
importantei estimarii exacte a etapelor de
integrare in diverse segmente ale pietei si in
identificarea zonelor in care necesita initia-
tive suplimentare. Articolul este realizat in
baza metodelor moderne de estimare a
pietei financiare utilizate in UE si prezintd o
analiza a particularitatilor proceselor de
integrare a Republicii Moldova pe piata de
capital europeana, precum §i o analiza com-
parativa a evolutiei integrarii pietei natio-
nale de actiuni si pietelor de actiuni din
tarile UE, in piata financiard europeand.

Cuvinte-cheie: piata financiara euro-
peand, piata de capital, integrare finan-
ciara, metode de evaluare.

JEL: C23, F21, G15, G23.

1. Introducere

Ultimele decenii sunt caracterizate
printr-o tendintd globala de consolidare a
proceselor de integrare. Acest lucru se dato-
reazd, in mare parte, proceselor in crestere
de globalizare, in cadrul cérora tarile depun
eforturi sa combine potentialul economic si
financiar. Cel mai de succes exemplu de
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INTEGRATION PARTICULARI-
TIES OF THE STOCK MARKET
OF THE REPUBLIC OF
MOLDOVA IN THE EUROPEAN
FINANCIAL MARKET
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Financial integration has become
one of the significant factors in the global
economic system; it affects the structure of
the financial system and significantly
influences financial markets evolution in
developed and developing countries, this
particular process results in increasing the
importance of accurately measuring the
phases of integration in various segments of
the market and in identifying areas where
further initiatives are particularly needed.
The article is based on modern methods of
estimating the EU financial market and
presents an analysis of the integration
processes peculiarities of the Republic of
Moldova on the European capital market, as
well as a comparative analysis of the
evolution of the integration of the national
stock market and stock markets of several
EU countries into the European financial
market.

Keywords: European financial market,
capital market, financial integration,
valuation methods.

JEL: C23, F21, G15, G2.

1. Introduction

Recent decades have been charac-
terized by a global tendency to strengthen
integration processes. This is largely due to
the growing processes of globalization, in
which countries seek to strive to combine
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implementare consecventd a integrarii mo-
netare si financiare este acela al Uniunii
Europene (UE). Una dintre cele mai recente
initiative directionate spre aprofundarea
Integrarii financiare europene este punerea
in aplicare a Planului de actiune pentru
Uniunea Pietelor de Capital (UPC) [11].

Integrarea financiara are un impact
deosebit asupra structurii sistemului finan-
ciar, oferind mecanisme de partajare a ris-
curilor, care reduc impactul socurilor speci-
fice fiecarei tari si contribuie la stabilitatea
macroeconomica. Portofoliile diversificate,
la nivel international, sunt mai rezistente la
socurile globale si locale [13]. Pietele de
capital integrate, datoritd cresterii semnifi-
cative a lichiditatii lor si, in contextul ,,eco-
nomiilor de scara”, oferd companiilor surse
de finantare fiabile si stabile la costuri mai
mici; absenta barierelor in calea fluxurilor
de capital contribuie la realizarea celei mai
eficiente alocari a resurselor globale. O piata
integrata si lichida, atit a datoriei, cat si a
capitalurilor proprii, stimuleazd inovatia si
permite dezvoltarea unei piete eficiente de
capital de risc [13].

Integrarea financiara contribuie semnifi-
cativ la dezvoltarea pietelor de capital in tarile
n curs de dezvoltare si in tranzitie prin urma-
toarele actiuni: aparitia institutiilor financiare
strdine angajate In operatiuni de intermediere
financiara obligd institutiile financiare locale,
datoritd unei concurente acerbe, sd extinda
gama de servicii pe care le oferd si sa-si
imbundtateascd  calitatea si  eficienta
operationala [1]; activitatea unor institutii
financiare mari pe pietele bursiere locale ofera
investitorilor preturi mai bune si reduce
semnificativ volatilitatea pietei de capital, nu
doar prin cresterea lichiditatii pietei, ci si prin
asigurarea, in conformitate cu standardele
internationale moderne, a unei guvernante
corporative imbunatatite si respectarea stan-
dardelor inalte de transparenta [5].
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economic and financial potential. The most
successful example of a consistent imple-
mentation of monetary and financial inte-
gration is that of the European Union (EU).
One of the latest initiatives to deepen the
European financial integration is the imple-
mentation of the Action Plan for Capital
Market Union (CMU) [11].

Financial integration has a significant
impact on the financial system structure,
provides risk sharing mechanisms which
reduce the impact of country-specific shocks
and contributes to macroeconomic stability.
Internationally diversified portfolios are
more resilient to global and local shocks
[13]. Integrated capital markets, due to a
significant increase in their liquidity and in
the context of “economies of scale”, provide
companies with reliable and stable sources
of financing at lower costs; the absence of
barriers to capital flows contributes to the
most efficient allocation of global resources.
An integrated and liquid market, both of
debt and equity, drives innovation and
enables the development of an efficient ven-
ture capital market [13].

Financial integration contributes signi-
ficantly to the development of capital mar-
kets in developing and countries in transition
by the following actions: the emergence of
foreign financial institutions, engaged in
financial intermediation operations, forces
local financial institutions, due to a fierce
competition, to expand the range of services
they provide and improve their quality and
operational efficiency [1]; the activity of
large financial institutions in local stock mar-
kets provides investors with the best prices
and significantly reduces the volatility of the
capital market, not only by increasing mar-
ket liquidity, but also by ensuring, in accor-
dance with modern international standards,
an improved corporate governance, meeting

—



FINANTE, CONTABILITATE $I ANALIZA FINANCIARA | FINANCE, ACCOUNTING AND FINANCIAL ANALYSIS

Datoritd importantei integrarii finan-
ciare, n vederea evolutiei pietei financiare,
este necesar sd se masoare cu exactitate
starea de integrare in diverse segmente ale
pietei si sd se identifice domeniile in care
sunt necesare initiative suplimentare. Prin
urmare, monitorizarea integrarii este impor-
tantad pentru autorititile de reglementare si
bancile centrale. De exemplu, Banca Regle-
mentelor Internationale si Banca Centrala
Europeana si-au exprimat in mod explicit
interesul Tn efectuarea unei analize a inte-
grarii financiare [4, 7, 8]. Problemele pri-
vind diverse aspecte ale dezvoltdrii integrarii
financiare, impactul acestora pozitiv sau
negativ asupra dezvoltdrii tarilor cu diferite
dezvoltare economicd, sunt
subiecte a numeroase studii empirice si teo-
retice din intreaga lume [3, 6, 9].

Tinand cont de anumite succese, obti-
nute de Republica Moldova in eforturile sale
de a realiza integrarea financiara europeana,
de a adanci analiza progresului proceselor de
integrare si de a identifica perspective pentru
imbunatatirea efectelor benefice asupra cres-
terii economice nationale, este util sd se sta-
bileasca cat de integrata este, la etapa actuala,
piata de capital a Republicii Moldova in piata
de capital europeand si care sunt caracteris-
ticile proceselor de integrare din cadrul
acestui proces.

Obiectivul acestui studiu este: analiza
dinamicii integrarii pietei de capital din
Republica Moldova in piata financiara
europeand, precum si evaluarea modului in
care evolutia integrarii proceselor pietei de
actiuni nationale coincide cu principalele
tendinte caracteristice pietelor de actiuni atat
in tarile dezvoltate, cat si in térile in curs de
dezvoltare ale Uniunii Europene, in baza
metodelor moderne ale UE de estimare a
nivelului de integrare financiara.

niveluri de

o

high disclosure standards and increasing
financial transparency of markets [5].

Due to the significance of financial
integration for financial market evolution, it
IS necessary to measure accurately the state
of integration in various segments of the
market and to identify areas where further
initiatives are particularly needed. Moni-
toring integration is therefore important for
regulators and central banks. For example,
the Bank for International Settlement and
European Central Bank explicitly expressed
their interest in financial integration analysis
[4, 7, 8]. Issues related to various aspects of
financial integration development, its posi-
tive or negative impact on the development
of countries with different levels of eco-
nomic development are the subject of
numerous empirical and theoretical studies
around the world [3, 6, 9].

Considering certain successes achie-
ved by the Republic of Moldova in its
efforts to reach European financial inte-
gration, to further analyse the integration
processes progress and to identify prospects
for enhancing their beneficial effects on
national economic growth, it is useful to
determine how integrated the capital market
of the Republic of Moldova is today into
the European capital market and what are
the features of the on-going integration
processes on it.

The purpose of this study is: to analyse
the dynamics of the capital market inte-
gration of the Republic of Moldova into the
European financial market and assess how
the evolution of the integration processes
of the national stock market coincides with
the main trends characteristic of stock
markets integration both in developed and
developing countries of the EU based on
modern EU methods of estimation of the
level of financial integration.
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2. Metode aplicate

Pana de curand, identificarea, modela-
rea si cuantificarea efectelor dinamice ale
integrarii financiare a constituit o sarcina
dificila. Cu toate acestea, In ultimii ani, s-au
Tnregistrat progrese semnificative in dezvol-
tarea anumitor metode de 1naltd calitate
pentru evaluarea integrarii financiare si a
caracteristicilor acestei evolutii in UE. Una
din primele lucrari stiintifice, care defineste
integrarea financiara in cadrul UE, prezinta
o analiza a principalelor beneficii ale inte-
grarii financiare, precum si propune indi-
catori pentru integrarea financiard, a fost
studiul Evaluarea integrarii financiare in
zona euro [4]. Ulterior, metodele de analiza
propuse in cadrul acestuia au fost Tmbuna-
tatite In mod repetat [2, 6, 9].

Tn studiul sus-mentionat se aplica cate-
gorii largi de masini, inclusiv:

— masuri bazate pe preturi;

— masuri bazate pe noutati.

Masurile bazate pe preturi estimeaza
discrepantele dintre preturi sau randamentul
activelor cauzate de originea geografica a
acestora. In setul de misuri in cauza sunt
examinate relatia dintre ratele dobanzilor
sau preturile activelor corespunzatoare din
tarile analizate, cu relevanta legii unui
singur pret. Intr-o situatie de piata finan-
ciard integrata, activele identice trebuie sa
aibd preturi similare sau rate de dobanda
identice, indiferent de locul tranzactiei, iar
activele comparabile trebuie sa aibd o ren-
tabilitate identici. In situatia in care acti-
vele identice prezinta randamente diferite,
aceasta Inseamnd ca existd bariere in calea
liberei circulatii a capitalurilor si indicd un
grad scazut de integrare a pietelor analizate.

Masurile bazate pe preturi sunt apli-
cate folosind conceptele de convergenta
beta si de convergenta sigma, termeni utili-
zati pentru prima data in literatura de
specialitate, la analizarea unor aspecte ale
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2. Applied methods

Until recently, identifying, modelling,
and quantifying the dynamic effects of
financial integration has been a challenging
task. However, in recent years, significant
progress has been made in developing high-
quality methods for assessing financial
integration and the features of its evolution
within the EU. One of the first scientific
papers, defining the EU financial integra-
tion, presenting an analysis of the main
benefits of financial integration and propo-
sing indicators for financial integration
estimation was the study Measuring finan-
cial integration in the euro area [4]. Subse-
quently, the analysis methods proposed in
the study were repeatedly improved [2, 6, 9].

The above-mentioned study study
has applied broad categories of measures,
including:

— price-based measures;

— news-based measures.

Price-based measures estimate discre-
pancies in prices or returns on assets caused
by their geographic (or country) origin. This
set of measures examines the relationship of
the corresponding interest rates or asset
prices in the analysed countries, with the
relevance of the law of one price. In an
integrated financial market situation, iden-
tical assets must have similar prices or
identical interest rates, regardless of the
place of transaction, and comparable assets
must have identical profitability. In the
situation when identical assets show dif-
ferent returns, this means that there are
barriers to the free movement of capital and
indicates a low degree of integration of the
analysed markets.

Price-based measures are applied using
the concepts of beta-convergence and
sigma-convergence, terms used for the first
time in the literature, which analyse various
aspects of economic growth. For beta-con-

—
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cresterii economice. Pentru  cuantificarea
beta-convergentei, se aplica analiza de
regresie sau metoda de estimare a panoului:

L
AR =a;+ AR 1+ Zm AR; te,
1=1

unde R;, =Y, —Y® este diferenta dintre
randamentul activului tarii I i a unui teritoriu
de referintd selectat (benchmark) la momen-
tul t, A este operatorul diferentei, o; este 0
variabilda dummy pentru tara respectiva, L
este decalajul maxim, iar &;; este un termen
aleatoriu. Randamentul activului este calculat
ca Y, = [In(4;) — In(4;;_1)], unde A este
pretul activului. Marimea p-coeficientului
in aceasta ecuatie este interpretatd ca o ma-
surd a vitezei de convergenta. S-coeficientul
poate lua valori cuprinse intre =2 si 0. Un
B-coeficient negativ indicd prezenta conver-
gentei. Cu cat valoarea f-coeficientului este
mai aproape de -1, cu atat viteza de
convergentd este mai mare. Dacd § = —2 sau
B = 0, atunci nu existd nicio convergenta,
valorile B de la —1 la 0 indica convergenta
monotond, in timp ce convergenta oscilanta
are loc pentru valorile de la-2 la -1 [4].
Cuantificarea convergentei sigma Se
bazeaza pe calculul abaterii standard:

vergence quantification, regression analysis
or the panel estimation method is applied:

(1.1)

where R;, = Y;, — Y is the difference bet-
ween the asset yields of country i and a
selected reference territory (a benchmark) at
time t, A is the difference operator, «;is a
dummy variable for the respective country,
L is the maximum lag, and &,; is a random
term. The asset yield is calculated as
Yie = [In(4;r) — In(A;¢—1)], where A is the
price of the asset. The size of g-coefficient in
this equation is interpreted as a measure of
the convergence speed. The S-coefficient can
take values ranging from -2 to 0. A negative
B-coefficient indicates the occurrence of
convergence. The closer the value of the
[-coefficient to —1, the higher is the speed of
convergence. If p = -2 or B = 0, no conver-
gence is found, B values from -1 to 0
indicate monotonous convergence, while
oscillating convergence occurs for values
from -2 to -1 [4].

Quantification of sigma-convergence
is based on the calculation of the standard
deviation:

o = \/ Zizalog(¥ie) log(1¢)]

unde Yj. este randamentul sau pretul acti-
vului in tara i, iar Y2 este randamentul sau
pretul activului corespondent in tara de
referintd in timpul t. Deoarece aceasta ana-
liza a examinat evolutia 6-convergentei intre
tara de referinta si tara i, N este egal cu 2.
Variabila ¢ ia doar valori pozitive in
teorie. Cu cat ¢ este mai mic, cu atat mai
inalt este nivelul de convergenti. In teorie,

- (1.2)

where Y; . is the asset yield or price in country
i, while Y2 is the correspondent asset yield
or price in benchmark-country over time t.
As this analysis has examined the evolution
of o convergence between the benchmark-
country and country i, N is equal 2.

Variable ¢ takes only positive values
in theory. The lower is o, the higher is the
level of convergence. In theory, full inte-
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integrarea completd se realizeazd atunci,
cand abaterea standard este zero.

Masurile bazate pe noutati (socuri
macroeconomice) monitorizeaza sensibili-
tatea preturilor si a randamentelor activelor
la noutatile (socurile) locale si globale.
Metodologia se bazeaza pe presupunerile ca,
in situatia unei integrari financiare complete,
gradul de risc sistematic este identic in toate
tarile integrate, iar randamentul sau pretul
activelor cu aceleasi riscuri in fiecare tara
trebuie sa reactioneze in acelasi mod, la
aceleasi evenimente globale. In zona inte-
gratd financiar, factorii locali nu sunt
semnificanti si nu influenteaza randamentul
sau pretul activului. Cuantificarea gradului
de integrare al socului a fost estimata
folosind regresia:

AY;; = aje +VitAYp + @i

Tn cazul in care Y; +, reprezintd randa-
mentele individuale ale activelor din tara i la
timpul t, iar b indicd tara de referintd, a;,
este o constanta specifica pentru fiecare tara,
A este diferenta operatorului si ¢;, este un
termen aleatoriu. O crestere a acestui tip de
integrare impune o sd convearga spre zero,
y sd conveargd spre unu, lar proportia
variantei coeficientilor y (pentru activele de
referintd si activele nationale) sd fie
apropiatda de unul. Parametrii, cu variatie de
timp y, au fost estimati utilizdnd estimarea
recursiva [2, 4].

In vederea integririi rezultatelor, sepa-
rate de estimare in baza masurilor bazate pe
preturi s pe noutati $i pentru a implementa
intreaga evaluare a integrarii financiare,
cercetatorii  europeni [3] au sugerat
urmatoarea formula de calcul a Indicatorului
Compus al Integrarii Financiare (ICIF):

gration is achieved when the standard devia-
tion is zero.

News-based measures (macroecono-
mic shocks) monitor the sensitivity of asset
prices or yields to local and global news
(shocks). The technique is based on the
assumptions that in situation of a fully
financial integration, the degree of syste-
matic risk is identical across all integrated
countries, and yield or price of assets with
the same risks in each country has to react in
the same way on the same global events. In
financially integrated area, local factors
(news) are not significant and do not
influence asset yield or price. Quantification
of the degree of shock integration was
estimated using the regression:

(1.3)

Where Y; ;, represents individual asset
yields in country i at time t, and b denotes
the benchmark country, a;, is a specific
constant for each country, A is the difference
operator, and ¢;, is a random term. An
increase in this type of integration requires o
to converge to zero, y to converge to one,
and the proportion of the variance of
coefficients y (for benchmark and national
assets) to be close to one. The time-varying
parameters y were estimated using recursive
estimation [2, 4].

In order to integrate the results, apart
from estimation based on price-based and
news-based measures and to implement the
whole evaluation of financial integration,
Composite Indicator of Financial Integra-

tion (CIFI), proposed by some European
researches [3], was calculated using
formula:
1 1 1
=-B+-0c+-
® 3[3 S0+tsY (1.4)
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Autorul prezentului studiu a efectuat o
analizd comparativa a evolutiei integrarii
financiare a pietelor de capital din tarile
europene, unde a implicat:

— tari dezvoltate (Austria,

Republica Cehad);
— tari in curs de dezvoltare (Ungaria,
Polonia, Romania);

— Republica Moldova.

Analiza integrarii pietelor de actiuni a
fost bazata pe datele vizand evolutia capi-
talizarii de piatd in perioada 2016-2018.
Pentru tarile UE, datele au fost obtinute
de la Federation of European Securities
Exchanges [12]. In cadrul cercetirii a fost
efectuatd estimarea capitalizarii pietei de
actiuni din Republica Moldova in baza
datelor obtinute din statisticile Comisiei
Nationale a Pietei Financiare, vizdnd tran-
zactiile cu valori mobiliare incheiate pe piata
reglementatd [10]. Estimarea data a fost
efectuatd in baza datelor lunare, au fost
utilizate informatii, privind ultimele preturi
furnizate de piata pe actiuni, de la sfarsi-
tul lunii. Tn cazurile In care nu au fost inre-
gistrate tranzactii cu actiuni emise de com-
panie in luna curentd, a fost utilizat pretul
la actiuni pentru luna precedenta. Piata
de capital din Germania si capitalizarea
Deutsche Borse au servit drept referinta
(benchmark).

3. Rezultate si discutii

Pietele de actiuni din multe tari
europene au inregistrat o crestere n ultimul
deceniu [12]. Dar rezultatele evaluarii inte-
grarii financiare a mai multor tiri europene
nu oferd dovezi cantitative a faptului ca
cresterea pietelor de actiuni a coincis $i cu o
crestere suficientd a unui grad de integrare a
pietei de actiuni in Europa. Estimarile
efectuate in cadrul acestui articol (tabelul 3)
demonstreaza ca indicatorii de integrare,
calculati de autor pentru perioada 2016-2018

Spania,

El—

The author of the present study carried
out a comparative analysis of the evolu-
tion of financial integration of the capi-
tal markets of the European countries has
involved:

— developed countries (Austria, Spain,

Czech Republic);
— developing countries
Poland, Romania);
— Republic of Moldova.
The analysis of equity markets inte-
gration was found on the evolution of mar-
kets capitalization during 2016-2018. For
EU countries, data was obtained from Fede-
ration of European Securities Exchanges
[12]. The stock market capitalization esti-
mation of the Republic of Moldova was
performed in the present study based on data
obtained from National Commission for
Financial Markets’ statistics for the transac-
tions with securities traded on the regulated
market [10]. The estimation was made based
on monthly data; information was used on
the latest stock market prices of the end of
the month. In cases when no transactions
with equities issued by the company par-
ticipated in calculation were registered
during the current month, the equity market
price for the previous month was used in the
calculation formula. Germany capital market
and capitalization of the Deutsche Borse
served as benchmark.
3. Results and discussions
Equity markets in many European
countries recorded growth over the past
decade [12]. However, the results of the
financial integration assessment of European
countries do not provide quantitative evi-
dence that equity markets growth has also
coincided with a sufficient increase of a
degree of equity market integration in
Europe. Estimations made in the framework
of this study (table 3) prove that the calcu-

(Hungary,
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prezintd o dinamica multidirectionala, com-
parativ cu rezultatele obtinute in cadrul
evaluarii integrarii pietelor de actiuni, in
perioada anterioard crizei, In timpul crizei si
perioada post-criza, realizate in lucrari
stiintifice ale altor autori [3, 5]:

1. Mdsuri bazate pe preturi aplicate,
folosind conceptele de convergenta beta.
Calculul p-coeficientului pentru piata de
actiuni din Republica Moldova a fost efec-
tuat in baza evaluarii ecuatiei autoregresive
(augmented Dickey-Fuller equation) si a
testului Dickey-Fuller, care a permis sta-
bilirea valorii optime de decalaj, in baza
analizei seriei de timp a tarilor respective
pentru stationare (tabelul 1).

lated by the author integration indicators for
2016-2018 show multidirectional dynamics,
when compared with the results obtained by
assessing the integration of stock markets in
the pre-crisis, crisis and post-crisis periods,
carried out in scientific works of other
authors [3, 5]:

1. Price-based measures applied using
the concepts of beta-convergence. The
calculation of the p-coefficient for the stock
market of the Republic of Moldova was
carried out based on evaluating the auto-
regressive equation (Augmented Dickey-
Fuller Equation) and the Dickey-Fuller test,
which allowed establishing the optimal
lag value based on the analysis of time series
of the respective countries for stationarity
(table 1).

Tabelul 1/ Table 1

Testul stationarii seriei de timp R_MD diferentiate de ordinul 1/
Stationarity test of the first order difference of R_MD time series

t-Statistic Prob.*
Testul statistic Dickey-Fuller/
Augmented Dickey-Fuller test statistic -4.526961 0.0051
Testul valorilor critice/
Test critical values: 1% level -4.252879
5% level -3.548490
10% level -3.207094

*MacKinnon (1996) one-sided p-values

Sursa: elaborat de autor prin prelucrarea datelor in EViews pe baza [10, 12]/

Source: developed by the author through data processing in EViews based on [10, 12]

In vederea verificarii seriei de timp
pentru stationalitate este formulatd ipoteza
nuld, care afirma ca seria are o radacina
unitard si seria de timp R_MD analizata este
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In order to check the time series for
stationarity null hypothesis is formulated,
stating that the series has a unit root and
analysed R_MD time series is nonstationary.
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non-stationara. Aceastd ipotezd se accepta
daca statistica testului Dickey-Fuller este
mai mica decat valorile critice. Tabelul 1
prezinta statistica testului -4.526961 drept
mai mare decat valorile critice pentru fiecare
nivel. Prin urmare, ipoteza nuld este res-
pinsd, ceea ce inseamna ca seria de timp
R MD analizata este stationara. Ecuatia
Dickey-Fuller ulterioara este corecta pentru
calcularea p-coeficientului. Testele de statio-
nare similare folosind testul Dickey-Fuller
au fost efectuate pentru seriile de timp
R_AT, R_PL, R_CZ, R_RO, R_ES, R_HU
pentru pietele de actiuni din Austria,
Polonia, Republica Ceha, Romania, Spania
si, respectiv, Ungaria. Estimarea econo-
metricd a p-coeficientului din Republica
Moldova este reflectata in tabelul 2.

This hypothesis is accepted if Dickey-
Fuller test statistic is lower than the critical
values. In table 1 is shown that test statistic
- 4.526961 is bigger than the critical values
for each level. Hence, the null hypothesis is
rejected, and it means that analysed R_MD
time series is stationarity. The subsequent
Dickey-Fuller equation is correct for cal-
culating the p-coefficient. Similar statio-
narity tests using the Dickey-Fuller test were
carried out for R_AT, R_PL, R_CZ, R_RO,
R_ES, R_HU time series for stock mar-
kets in Austria, Poland, Czech Republic,
Romania, Spain and Hungary, respectively.
Econometric estimation of the B-coefficient
of the Republic of Moldova is reflected
in table 2.

Tabelul 2/ Table 2

Estimarea econometrica a coeficientului p pentru Republica Moldova/
Econometric estimation of the B-coefficient for the Republic of Moldova

Ecuatia Augmented Dickey-Fuller/ Augmented Dickey-Fuller Equation
Variabila Dependenta/ Dependent Variable: R_MD

Variabila/ VVariable Coeficient/ Coefficient Std. Error t-Statistic Prob.
R MD (-1) beta -0.793796 0.175349  -4.526961 0.0001

C 0.031819 0.034219 0.929873 0.3596
@TREND(2016M01) -0.000713 0.001611  -0.442570 0.6611

Sursa: elaborat de autor prin prelucrarea datelor in EViews, pe baza [10, 12]/

Source: developed by the author through data processing in EViews, based on [10, 12]

Estimari econometrice similare ale /-
coeficientului au fost efectuate pentru pietele
de actiuni din Austria, Polonia, Republica
Cehd, Romania, Spania si Ungaria, rezulta-
tele acestora sunt prezentate in tabelul 3.

Similar econometric estimates of the
p-coefficient were carried out for stock mar-
kets in Austria, Poland, the Czech Republic,
Romania, Spain and Hungary, their results
are shown in table 3.
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Tabelul 3/ Table 3

Dinamica coeficientilor de integrare a unor tari europene, 2016-2018/
Dynamics of coefficients of integration of some european countries, 2016-2018

coeficientul B/ | coeficientul o/ | coeficientul y/ | Indicator compozit/
B-coefficient | g-coefficient | y-coefficient |Composite Indicator
Austria/ Austria -0,9409 1,0445 0,3095 0,1377
Polonia/ Poland -1,0201 1,8773 0,4679 0,4417
Republica Ceha/ -1,0504 1,0806 0,5438 0,1913
Czech Republic
Republica Moldova/
Republic of Moldova -0,7938 3,0839 -0,2300 0,6867
Roménia/ Romania -1,1759 2,0781 0,2475 0,3832
Spania/ Spain -1,0069 0,7436 0,4677 0,0681
Ungaria/ Hungary -1,0173 1,6537 0,3506 0,3290

Sursa: elaborat de autor pe baza [10, 12]

Source: developed by the author based on [10, 12]

O analizda a rezultatelor calculelor

[-coeficientului pe pietele de actiuni ale
tarilor europene investigate releva ca:

piata spaniola are cel mai inalt nivel de
integrare, precum §i cea mai mare
viteza de convergenta datorita B-coefi-
cientului sdu aproape egal cu 1; un
nivel ridicat de beta-convergenta este
caracteristic si pentru pietele din
Ungaria si Polonia;

cel mai scazut nivel de integrare finan-
ciard a pietelor de actiuni in randul
tarilor UE analizate, conform datelor
de calcul, este caracteristic pietei din
Romania;

piata de actiuni a Republicii Moldova
are nivelul minim de integrare intre
toate tarile analizate;

pietele de actiuni din Austria si Repu-
blica Moldova se caracterizeaza prin
convergentd monotona, in restul tari-
lor analizate se observa convergenta
oscilanta;

nivelul de integrare a pietelor de actiuni,
din toate tarile UE evaluate pentru
perioada analizata, este mult mai mare
decat Tn perioada anterioara crizei, in
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An analysis of the pg-coefficient cal-

culations results on the stock markets of
investigated European countries reveals that:

the Spanish market has the highest
level of integration, as well as the
highest speed of convergence due to
its B-coefficient almost equal to 1; a
high level of beta-convergence is also
characteristic for Hungarian and
Polish markets;

the lowest level of financial integra-
tion of stock markets among the
analysed EU countries, according to
the calculation data, is characteristic
to the Romanian market;

the stock market of the Republic of
Moldova has the minimum level of
integration among all analysed
countries;

the stock markets of Austria and the
Republic of Moldova are characte-
rized by monotonous convergence, in
the rest of the analysed countries an
oscillating convergence is observed;
the level of integration of stock mar-
kets of all assessed EU countries for
the analysed period is much higher

—



FINANTE, CONTABILITATE $SI ANALIZA FINANCIARA | FINANCE, ACCOUNTING AND FINANCIAL ANALYSIS

timpul crizei si perioada post-criza,

— 1n general, in conformitate cu valorile
p-coeficientului  obtinut, nivelul de
integrare financiard europeand este
crescut, gradul de integrare financiara
a pietelor de actiuni atat din tarile
dezvoltate, cat si din cele in curs de
dezvoltare ale UE, este comparabil;

— nivelul de integrare financiard euro-
peand a pietei de actiuni a Republicii
Moldova este mai Tnalt decat in
perioada anterioard crizei, crizei si
perioada post-criza.

2. Mdsuri bazate pe preturi aplicate,
folosind conceptele de convergenta sigma.
Cuantificarea o-coeficientului a fost imple-
mentatd prin calcularea abaterii standard,
folosind formula 1.2. Rezultatele calculelor

au fost reflectate in tabelul 3 si figura 1.

than in the pre-crisis, crisis and post-

crisis periods;

- in general, according to the obtai-
ned pS-coefficient values, the level of
European financial integration is
high, the degree of financial inte-
gration of stock markets of both
developed and developing EU coun-
tries is comparable;

— the level of European financial inte-
gration of the Republic of Moldova’s
stock market is higher than in the pre-
crisis, crisis and post-crisis periods.

2. Price-based measures applied using
the concepts of sigma-convergence. Quanti-
fication of o-coefficient was implemented
through calculation of the standard devia-
tion, using formula 1.2. The results of calcu-
lations were reflected in table 3 and figure 1.

. * o ¢« e Spania/ Spain
25,00 +—t
00 = = Romania/ Romania
20,00 i §
0 .
15.00 g] % e» e=» Ungaria/ Hungary
0 .
10.00 14 % e Republica Cehd/
0 1 Czech Republic
5,00 [ (Y ——— Austria/ Austria
p \ A v/
0,00 F Iy Sas . = =Polonia/ Poland
© © ©O© ©O© O O© I~ I~ I~ I~ I I 0O 0 0O 0O O ©
— o - — - — — — - — — — —
S RIIKIKIRIRILIKIKIIRIRR ;
5SS 8520288580288 580 o
G d d d 6 S8 a9 3 S s 99 S S s s Republic of Moldova
O MO MO MO MO MO MO OO O 6O O O O O 6O 6O 6o ™

Figura 1. Dinamica coeficientului o, 2016-2018/
Figure 1. Dynamic of o-coefficient, 2016-2018
Sursa: elaborata de autor pe baza [10, 12]/ Source: developed by the author based on [10, 12]

O analizd a rezultatelor calculelor
o-coeficientului pe pietele de actiuni din tari
europene analizate, sugereaza ca:

— cel mai nalt nivel de integrare, pe
intreaga perioada analizata, este reali-
zat de pietele din Spania, Austria si

Republica Ceha;

An analysis of the calculations results
of the o-coefficient on the stock markets of
investigated European countries suggests that:

— the highest level of integration over
the entire analysed period is shown by
the markets of Spain, Austria and the

Czech Republic;
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— cel mai mic nivel de integrare finan-
ciara, intre tarile UE studiate, conform
datelor de calcul, este caracteristic
pentru piata romaneasca;

— piata de actiuni a Republicii Moldova
a realizat nivelul minim de integrare
dintre toate tarile analizate;

— pe intreaga perioada a studiului (2016-
2018), n conformitate cu valorile
calculate ale o-coeficientului, nivelul
de integrare financiara al tuturor tarilor
participante la studiu s-a modificat
semnificativ;

— cel mai Tnalt nivel de volatilitate in ca-
drul tarilor UE, pentru intreaga pe-
rioadd analizatd, este caracteristic pie-
telor de actiuni din Ungaria, Romania
si Polonia;

— cel mai Tnalt nivel de volatilitate,
dintre toate tarile analizate, este carac-
teristic pentru piata de actiuni a Repu-
blicii Moldova;

— de la mijlocul anului 2016 pana la
sfarsitul anului 2017, valorile o-coefi-
cientului pentru piata de actiuni din
Republica Moldova, in general, cores-
pund valorilor acestui coeficient a
celorlalte tari analizate, ceea ce indica
un nivel similar al integrarii sale pe
piata financiara europeana;

— in general, rezultatele obtinute in urma
calcularii o-coeficientului indica faptul,
cd nivelul de integrare financiara al pie-
telor de actiuni din toate tarile studiate,
inclusiv din Republica Moldova, este
putin mai mic decat in perioada ante-
rioara crizei, crizei si perioada post-criza.
3. Masurile bazate pe noutdti au fost

preturilor si randamentelor activelor la nou-
tatile (socurile) locale si globale. La calcu-
larea y-coeficientului, seria de timp analizata
a fost reprezentata de diferentele logaritme-
lor. Astfel, intr-o ecuatie econometrica,
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— the lowest level of financial inte-
gration among the studied EU
countries, according to the calculation
data, is characteristic for the Roma-
nian market;

— the stock market of the Republic of
Moldova shows the minimum level
of integration among all analysed
countries;

— throughout the entire period of the
study (2016-2018), in accordance with
the calculated values of the o-coeffi-
cient, the level of financial integration
of all countries participating in the
study was changing significantly;

— the highest level of volatility among the
EU countries for the entire analysed
period is shown by the stock markets of
Hungary, Romania, and Poland,

— the highest level of volatility among
all analysed countries is characteristic
for the stock market of the Republic of
Moldova;

— from mid-2016 to the end of 2017, the
values of the o-coefficient for the
stock market of the Republic of
Moldova, in general, correspond to the
values of this coefficient for the other
studied countries, which indicates a
similar level of its integration into the
European financial market;

— in general, the results obtained from
calculating the o-coefficient show that
the level of financial integration of the
stock markets of all the countries stu-
died, including the Republic of Mol-
dova, is slightly lower than in the pre-
crisis, crisis and post-crisis periods.

3. News-based measures applied
through monitoring the sensitivity of asset
prices or yields to local and global news
(shocks). When calculating the y-coefficient,
the analysed time series was represented by
the differences of the logarithms. Thus, in an
econometric equation, when analysing a

—
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atunci cand analizam o serie de timp, relatia
cauzald asociatd cu o tendintd pe termen
lung nu este analizata (tabelul 4). Estimarea
econometrica a seriei de timp include doar
componente care depind de evenimentele
curente (socuri locale sau globale).
Estimarea econometrica a y-coeficien-
tului pentru Republica Moldova este reflec-
tatda in tabelul 4, iar rezultatele estimarii
econometrice a coeficientului pentru toate
tarile analizate sunt prezentate in tabelul 3.

time series, a causal relationship associated
with a long-term trend is not considered
(table 4). Econometric estimation of the time
series includes only components that depend
on current events (local or global shocks).
Econometric estimation of the y-coef-
ficient for the Republic of Moldova is
reflected in table 4, results of econometric
estimation of the y-coefficient for all ana-
lysed countries are presented in table 3.

Tabelul 4/ Table 4

Estimarea econometrici a coeficientului y pentru Republica Moldova/
Econometric estimation of the y-coefficient for the Republic of Moldova

Variabila Dependenta/ Dependent Variable: D(R_MD)

Metoda/ Method: Least Squares

Variabila/ Variable Coeficient/ Coefficient Std. Error t-Statistic Prob.
C 5.39E-05 0.019901 0.002708 0.9979
DBENCH gamma -0.210311 0.373378 -0.563264 0.5772

Sursa: elaborat de autor, prin prelucrarea datelor in EViews, pe baza [10, 12]/
Source: developed by the author through data processing in EViews based on [10, 12]

Analiza rezultatelor estimarii integra-
rii financiare a tdrilor europene investigate
pe baza calculului j-coeficientul, indica
faptul ca:

— cel mai Tnalt nivel de integrare,
pentru intreaga perioadd analizatd,
este realizat de pietele bursiere din
Cehia, Polonia si Spania;

— cel mai scazut nivel de integrare
financiard din cadrul tarilor UE
analizate, conform calculelor, este
caracteristic pietelor din Romania si
Austria;

— piata bursierd a Republicii Moldova
are nivelul minim de integrare intre
toate tdrile analizate.

An analysis of the results of the esti-
mation of financial integration of inves-
tigated European countries based on calcu-
lation of j-coefficient indicates that:

— the highest level of integration for
the entire analysed period is shown
by the stock markets of the Czech
Republic, Poland and Spain;

— among the EU countries studied,
the lowest level of financial integra-
tion, according to the calculations,
is characteristic of the markets of
Romania and Austria;

— the minimum level of integration
among all analysed countries is
shown by the stock market of the
Republic of Moldova.
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De mentionat cd, spre deosebire de
alti indicatori de integrare financiard, de
exemplu, p-coeficientul, valorile y-coeficien-
tului calculate pentru toate tarile studiate,
diferentiaza mult de valorile tipice pentru
Integrarea maxima a pietei. Aceasta inseam-
na ca, chiar si in conditiile unui nivel sufi-
cient de ridicat de integrare financiard a
pietelor bursiere din tdrile UE, noutatile
locale (socurile) influenteazd considerabil
pietele nationale de capital.

4. Indicatorul compus al integrarii
financiare incorporeaza rezultatele separate
de la estimarea masurilor bazate pe pret si
pe noutati. Pentru a calcula ICIF, atribuim
fiecarui indicator calculat (f-coeficient, o-
coeficient si j-coeficient) aceeasi pondere
(0,333) si implementdm intreaga evaluare a
integrarii financiare pentru fiecare tara
analizata, folosind formula 1.4. Rezultatele
calculului sunt indicate in tabelul 3.

O analizd a rezultatelor calculelor
Indicatorului Compozit al Integrarii Finan-
ciare pe pietele bursiere ale tarilor europene
investigate conclude ca:

— cel mai Tnalt nivel de integrare pentru
intreaga perioadd analizatd apartine
pietelor din Spania, Austria si Repu-
blica Ceha;

— cel mai scazut nivel de integrare finan-
ciard intre tarile UE studiate, conform
datelor de calcul, este caracteristic
pietelor Poloniei si Romaniei;

— nivelul minim de integrare intre toate
tarile analizate este atins de piata bur-
sierd a Republicii Moldova.

In general, rezultatele obtinute in cal-
culul indicatorului compus ICIF corespund
tendintelor, identificate n calculul indica-
torilor de integrare, bazate pe pret si pe
noutiti. In acelasi timp, in cazul Poloniei
valorile indicatorilor p-coeficient, o-coefi-
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It should be noted that, unlike other
indicators of financial integration, for
example, p-coefficient, the calculated j-coef-
ficient values for all the countries studied are
far from the values typical for maximum
market integration. This means that even in
conditions of a sufficiently high level of
financial integration of the stock markets of
the EU countries, local news (shocks) still
have a rather strong influence on the
national capital markets.

4. Composite Indicator of Financial
Integration integrates the separate results
from price-based and news-based measures
estimation; to calculate CIFI, we assign to
each calculated indicator (f-coefficient,
o-coefficient and j-coefficient) the same
weight (0.333), and implement the whole
evaluation of financial integration for each
analysed country using formula 1.4. The
results of calculation are indicated in table 3.

An analysis of the results of the calcu-
lations of the Composite Indicator of Finan-
cial Integration on the stock markets of inves-
tigated European countries indicates that:

— the highest level of integration over
the entire analysed period is shown by
the markets of Spain, Austria and the
Czech Republic;

— the lowest level of financial integra-
tion among the studied EU countries,
according to the calculation data, is
characteristic of the markets of Poland
and Romania;

— the minimum level of integration
among all analysed countries is shown
by the stock market of the Republic of
Moldova.

Generally, the results obtained in the
calculation of the composite CIFI indicator
corresponds to the trends identified in the
calculation of price-based and news-based
integration indicators. At the same time,
Poland, per say, where the values of the

S
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cient si y-coeficient indica constant valori
medii, dar ICIF reprezinta cel mai negativ
indicator compus din UE, acest fapt suge-
reaza ca, clarificarea nivelului de integrare
financiard a pietei bursiere din aceasta tara
necesita analize si calcule suplimentare.

4. Concluzii

Determinarea criteriilor, pentru dispo-
nibilitatea integrarii financiare si masurarea
nivelului acesteia, este o sarcind importanta
nu numai pentru tarile UE, ci si pentru térile
care doresc sd adere la UE, precum Repu-
blica Moldova. Implementarea si analiza
acestora au drept scop sa contribuie la dez-
voltarea unor politici de integrare ulterioara,
precum si efectuarea unor studii teoretice si
empirice.

Analiza comparativa a gradului de
integrare financiara a tarilor UE analizate,
precum si a Republicii Moldova, efectuata
n acest studiu prin aplicarea metodelor mo-
derne de evaluare a integrarii (masuri bazate
pe pret, pe noutati si indicatorul compus), a
relevat faptul, ca cel mai inalt nivel de inte-
grare pe pietele europene de capital din
cadrul tarilor UE este realizat de pietele
bursiere ale tarilor dezvoltate (Spania,
Austria), iar cel mai scazut — de pietele bur-
siere ale tarilor in curs de dezvoltare
(Romania, Polonia). Tn general, gradul de
integrare financiara a pietelor bursiere atat in
tarile dezvoltate, cat si in tarile in curs de
dezvoltare, este similar. Indicatorii integrarii
financiare ai tarilor analizate indicd dinamici
multidirectionale ale evolutiei acesteia pe
parcursul ultimului deceniu. Astfel, valorile
B-coeficientului calculate Tn aceasta lucrare
si datele obtinute din studiile similare din
anii precedenti indicd o crestere a nivelului
de integrare a pietei financiare a UE, in timp
ce evolutia indicatorului de c-convergenta
aratd o usoara scadere a integrarii in ultimii
ani, n conditii de volatilitate inaltd. Este

p-coefficient, o-coefficient and j-coefficient
indicators consistently showed average va-
lues, turned out to have the worst composite
indicator in the EU, suggesting that this
requires additional analysis and calculations
to clarify the level of financial integration
stock market of this country.

4. Conclusions

Determining the criteria for the avai-
lability of financial integration and measu-
ring its level is an important task not only
for EU countries, but also for countries
seeking to join EU, such as the Republic of
Moldova, their implementation and analysis
are designed to contribute to the develop-
ment of further integration policies, as well
as theoretical and empirical research.

The comparative analysis of the degree
of financial integration of a number of deve-
loped and developing EU countries, as well
as the Republic of Moldova, carried out in
this study through using modern methods of
assessing integration (price-based, news-based
and composite measures), revealed that the
highest level of integration into the Euro-
pean market capital markets among EU
countries are shown by the stock markets of
developed countries (Spain, Austria), the
lowest — by the stock markets of developing
countries (Romania, Poland), however, in
general, the degree of financial integration
of stock markets of both developed and
developing EU countries is similar. The
financial integration indicators of the analy-
sed countries show that its evolution has
multidirectional dynamics during the past
decade. Thus, the B-coefficient values calcu-
lated in this paper, and the data obtained
from similar studies of previous years, indi-
cate an increase in the integration level of
the EU financial market, while the evolution
of the o-convergence indicator shows a slight
decrease in recent years under high volati-
lity. The fact that even with the implemen-
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evident cd, chiar si cu punerea In aplicare a
planului Uniunii pietei de capital, in UE inca
mai existd anumite obstacole in consolidarea
integrarii financiare, fapt demonstrat si de
impactul semnificativ asupra evolutiei capi-
talizarii pe pietele bursiere din tarile anali-
zate, cauzat de socurile locale. Calculele
efectuate indica ca, dintre toate tarile studiate,
piata bursierd a Republicii Moldova prezinta
un nivel minim de integrare pe piata
financiara europeand, nivelul integrarii sale
nu s-a schimbat semnificativ Tn ultimii ani;
dinamica pietei nationale de actiuni si inte-
grarea financiard sunt caracterizate de o vola-
tilitate maximad, iar evolutia capitalizarii de
piata este dominata de noutéti locale (socuri).

tation of the Capital Market Union plan,
there are still some obstacles in the EU to
strengthen financial integration, is also evi-
denced by the fact that local shocks still
have a significant impact on the evolution of
capitalization in the stock markets of the
analysed countries. The stock market of the
Republic of Moldova, according to the cal-
culation results, among all the countries stu-
died, shows a minimum level of integration
into the European financial market; the level
of its integration has not changed signifi-
cantly in recent years; the national stock mar-
ket dynamics and the level of its financial
integration, are characterized by maximum
volatility, and the evolution of market capita-
lization is dominated by local news (shocks).
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Unul dintre cele mai importante sco-
puri ale oricarei companii de asigurari este
sa fie solvabila. Rezerva tehnica reprezintd
elementul de baza al obligatiilor unei com-
panii de asigurari, astfel evaluarea corecta
a acestui indicator este esentiald. Rezerva
de prima este una dintre principalele rezer-
ve tehnice care isi propune sa acopere
datoriile viitoare pentru politele in vigoare.
Acest articol are drept obiectiv: analiza
definitiei si a formulelor utilizate la calculul
rezervei de prima conform regimului Sol-
vency |, actualul regim de solvabilitate din
Republica Moldova si definirea aportului
adus de noul regim Solvabilitate 1l pentru
rezerva de prima, metodele de evaluare a
acestuia si formulei standard. Impactul
Solvency Il va fi foarte semnificativ, modifi-
cand radical viziunea, asupra rezervelor de
prima a asiguratorilor, din una retrospec-
tiva in una prospectiva.

Cuvinte-cheie: asigurari, riscuri in
asigurari, rezerve tehnice, rezerva de prima,
Solvabilitate I, Solvabilitate 11, flux de tre-
zorerie, regim de solvabilitate.

JEL: G22, G28.

1. Introducere
Regimul Solvabilitate Il (Solvency I1),
defineste un nou concept in evaluarea rezer-
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OF TRANSITION FROM
SOLVENCY |
TO SOLVENCY Il OVER
THE PREMIUM RESERVES
IN GENERAL INSURANCE

Assoc. Prof. PhD Oleg VEREJAN, ASEM
oleg.verejan@gmail.com

PhD candidate Victor CALDARE, ASEM
victor_caldare@yahoo.com

One of the most important purposes of
any insurance company is to be solvable. The
technical reserve represents the main part of
the obligations of an insurance company,
thus the correct evaluation of this item is
primordial. The premium reserve is one of
the main parts of the technical reserve
having the purpose to cover all the future
liabilities for the policies in force. The
objectives of this article is to analyse the
definition and the formula for the premium
reserve according to Solvency I, the actual
solvency regime in the Republic of Moldova
and define the contribution of the new
Solvency |1 for the initial reserve; its evalua-
tion methods and the standard formula. The
impact of Solvency Il will be very significant,
radically changing the view on the insurance
premium reserves of the insurers from a
retrospective to a prospective one.

Keywords: insurance, insurance risks,

technical reserves, premium provision,
Solvency 1, Solvency I, cash-flows, solvency
systems.

JEL: G22, G28.

1. Introduction
The Solvency Il regime defines a new
concept in the evaluation of technical reser-
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velor tehnice, respectiv si rezervelor de pri-
ma. Aceste rezerve sunt destinate pentru
acoperirea obligatiilor aferente expunerilor
la viitoarele riscuri a contractelor in vigoare.
Proiectia fluxurilor de numerar ar trebui sa
includa toate platile pentru daunele viitoare si
cheltuielile de gestiune aferente acestora,
fluxurile de numerar rezultate din adminis-
trarea curenta a politelor in vigoare si primele
viitoare aferente contractelor incheiate. Tn
cazul evaluarii unor astfel de rezerve ar trebui
sa se tind cont de valoarea banilor in timp, iar
cea mai bund estimare (BE) ar trebui sa
includd o anumitd marja de risc. Respectiv,
calculul presupune Tnsumarea valorii actuale
a tuturor costurilor viitoare nete la valoarea
tuturor primelor viitoare preconizate.

Conform Legii nr. 129 din 13.07.2018,
in vederea aprobarii Strategiei de dezvoltare
a pietei financiare nebancare pentru anii
2018-2022 si a Planului de actiuni aferent
implementarii acestei Strategii, unul din
obiectivele de bazd necesar pentru a dez-
volta piata financiard nebancara este armoni-
zarea continud a legislatiei la acquis-ul
comunitar (totalitatea drepturilor si a obliga-
tiillor comune care decurg din statutul de stat
membru al Uniunii Europene) si principiile
internationale, ceea ce va constitui un suport
esential in vederea stimularii dezvoltarii
pietei de asigurdri din R. Moldova [1].
Comisia Nationala a Pietei Financiare
(CNPF) 1isi propune reasezarea si consoli-
darea pietei intr-un nou context legislativ,
care vizeazd alinierea supravegherii si
gestionarii riscurilor la standardele regimu-
lui Solvency II si confirmarea masurilor de
consolidare a pietei prin punerea in aplicare
a noului cadru legislativ.

Noul regim de solvabilitate in asigurari,
numit ,,Solvency II”, oferda o nouad viziune
asupra solvabilitdtii, iar calculul rezervelor
tehnice constituie unul din cei mai importanti
pasi in cadrul analizei cantitative.
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ves, respectively of premium reserves as
well. These reserves are intended to cover the
obligations related to future risk exposures
for the contracts in force. The projection of
the cash flows should include all payments
for future claims and the related management
expenses, cash flows resulting from the
current administration of the portfolio and
future premiums related to the concluded
contracts. The evaluation of such reserves
should take into account the value of money
over time, and the best estimate (BE) should
include a margin of risk. Thus, the calcu-
lation assumes the sum of the present value
of all future costs net of the present value of
all expected future premiums.

According to the Law nr. 129 from
13.07.2018, in order to approve the Strategy
for the development of the non-banking
financial market for the years 2018-2022 and
of the Action Plan related to the imple-
mentation of this Strategy, one of the basic
objectives necessary for developing the non-
bank financial market is the continuous
harmonization of legislation with the acquis
communautaire (all common rights and
obligations arising from the status of a
Member State of the European Union) and
international principles, which will be an
essential support to stimulate the develop-
ment of the insurance market in the Republic
of Moldova [1]. National Commission for
Financial Markets (NCFM) intends to re-
establish and consolidate the market in a new
legislative context aimed at aligning the
supervision and risk management with the
Solvency Il regime standards and confirming
the market consolidation measures by
implementing the new legislative framework.

The new insurance solvency regime,
called “Solvency 117, offers a new vision on
solvency, and the calculation of technical
reserves is one of the most important steps in
the quantitative analysis (Pillar 1).

—
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Nivelul intéai al Directivei Parlamentului
European si al Consiliului Europei (Directiva
2009/ 138/ CE), din 25 noiembrie 2009,
stabileste principiile generale si obiectivele
principale ale regimului Solvabilitate I,
acestea fiind: protectia persoanelor asigurate
si a beneficiarilor despagubirilor de asigu-
rare; promovarea unei culturi bazate pe riscuri
in toate sferele societatilor de asigurari;
cresterea sensibilitdtii indicatorilor de capital
la riscurile la care este expusa compania in
mod mai eficient; convergenta practicilor intre
autoritati si societati de asigurdri, Imbunata-
tirea transparentei si disciplinei pietei [2].

Structura regimului Solvabilitate 1l
cuprinde trei directii, care abordeaza aspecte
cantitative, calitative si aspecte ce tin de
transparenta informatiei.

In cadrul cerintelor cantitative, o
importantd deosebitd este acordata rezer-
velor tehnice. Tntrucat rezervele tehnice
reprezintd una dintre principalele garantii
financiare ale unui asigurator, este de o
importantd majora ca rezervele de prima sa
fie calculate intr-o maniera precisa si fiabila,
utilizand metode actuariale si statistice
adecvate, pentru a garanta solvabilitatea
societatii n orice timp.

2. Metode aplicate

In vederea elaborrii prezentului articol,
autorul a recurs la investigarea surselor
teoretice, folosind diverse metode de cer-
cetare, precum: metoda de analiza si sinteza a
literaturii  in  domeniul cercetat, metoda
comparativd, inductia si deductia logica,
abstractia stiintifica etc. Metodele aplicate au
permis o analizd mai profundd a evolutiei
rezervelor de primd in urma implementarii
noului cadru normativ din domeniul asigurarii.

Baza informationala utilizatd in ela-
borarea materialelor expuse, este formata
din cadrul normativ in vigoare a Republicii
Moldova, printre care Legea nr.407-XVI din
21.12.2006 cu privire la asigurari [3] si
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The first level of the Directive of the
European Parliament and of the Council of
Europe (Directive 138/2009 / EC), of Novem-
ber 25, 2009, establishes the general princip-
les and the main objectives of the Solvency Il
regime, which are: the protection of the
insured persons and the beneficiaries of the
insurance damages, the promotion of a
cultures based on risks in all functions of
insurance companies, increasing the sensi-
tivity of capital indicators to the risks to
which the company is exposed more effecti-
vely, convergence of practices between insu-
rance authorities and companies, improving
transparency and market discipline [2].

The structure of the Solvency Il com-
prises three pillars that address quantita-
tive, qualitative and information transpa-
rency issues.

Within the quantitative requirements, a
great importance is given to technical
reserves. As technical reserves are one of the
main financial guarantees of an insurer, it is
of utmost importance that premium reserves
are calculated in a precise and reliable
manner, using appropriate actuarial and
statistical methods, to guarantee the solvency
of the company at any time.

2. Methods applied

In order to elaborate this article, the
author resorted to investigating the theore-
tical sources, using various research methods,
such as: the method of analysis and synthesis
of the literature in the researched field, the
comparative method, the logical induction
and deduction, the scientific abstraction, etc.
The applied methods allowed a deeper
analysis of the evolution of the premium
reserves after the implementation of the new
normative framework in the insurance field.

The information base used in the ela-
boration of the exposed materials, is formed
from the normative framework in force of the
Republic of Moldova, among which Law
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regulamentele Comisiei Nationale a Pietei
Financiare; cadrul normativ european,
printre care Directiva 2009/138/CE a Parla-
mentului European si anexele suplimentare,
publicate de catre EIOPA (Autoritatea
Europeana de Asigurdri si Pensii Ocupa-
tionale) si diverse publicatii, studii a aso-
ciatiilor de actuariat si audit in asigurari.

3. Rezultate obtinute si discutii

Rezervele tehnice reprezinta, conform
definitiei, suma de care trebuie sa dispuna
un asigurator pentru a-si onora toate obliga-
tiille de asigurare si pentru a respecta toate
angajamentele fatd de asigurati, alti bene-
ficiari si persoanele terte, care apar pe
intreaga duratd de viatd a portofoliului,
inclusiv cheltuielile de administrare a poli-
telor si reasigurarea care, de asemenea, sunt
utilizate la calcularea capitalului necesar
pentru acoperirea riscurilor ramase. Rezer-
vele tehnice pot fi divizate in rezervele de
prima destinate sa acopere obligatiile
viitoare pentru contractele In vigoare si
rezervele de daunad, destinate sd acopere
obligatiile deja aparute, dar nesolutionate.

3.1. Rezervele de primda pentru asi-
gurarile generale conform regimului Sol-
vabilitate |

In conformitate cu regimul actual
Solvabilitate I, rezervele tehnice reprezintd
una dintre principalele garantii financiare.
Ele sunt calculate pe baza unei evaluari
prudente, dar fara a lua 1n calcul riscurile de
piatd si portofoliul de riscuri al asigura-
torului. De exemplu, in cazul asigurarilor
generale fluxurile de trezorerie viitoare nu
sunt actualizate.

In Republica Moldova, rezervele teh-
nice sunt reglementate de Regulamentul
privind rezervele tehnice de asigurare nr. 1/5
din 21.01.2011 [4]. Acest regulament pre-
vede cd Asiguratorul, care desfdsoard acti-
vitate In categoria ,,asigurare generala”, are
obligatia sd constituie §i sd mentind urma-
toarele rezerve tehnice:
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407-XVI1 of 21.12.2006 on Insurance [3] and
the regulations of the National Commission
of the Financial Market; the European
regulatory framework, including Directive
2009/138 / EC of the European Parliament
and the supplementary annexes, published by
EIOPA (European Insurance and Occupa-
tional Pensions Authority (EIOPA)) and
various publications and studies of actuarial
associations and auditors insurance.

3. Obtained results and discussions

Technical reserves are, by definition,
the amount an insurer must have in order
to meet all its insurance liabilities and to
comply with all commitments to other
beneficiaries and third parties, which occur
throughout the life of the portfolio, including
policy administration and reinsurance expen-
ses that are also used to calculate the capital
required to cover the unexpired risks. Techni-
cal reserves may be divided into premium
reserves intended to cover future liabilities
for contracts in force and claim reserves,
intended to cover obligations already incur-
red but not suctioned.

3.1. Premium reserves for general
insurance under Solvency |

In accordance with the current Solvency
I regime, technical reserves are one of the
main financial guarantees. They are calculated
on the basis of a prudent assessment, but
without taking into account the market risks
and the structure of portfolio of the insurer.
For example, in the case of general insurance
the future cash flows are not updated.

In the Republic of Moldova, the tech-
nical reserves are determined by the Regu-
lation regarding the technical reserves of
insurance no. 1/5 from 21.01.2011 [4]. This
regulation provides that the Insurer operating
in the “general insurance” category has the
obligation to establish and maintain the
following technical reserves:

1) unearned premium reserve;
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1) rezerva de prime necastigate;
2) rezerva riscurilor neexpirate;
3) rezerva de daune nesolutionate, care
include:
a) rezerva de daune declarate, dar
nesolutionate;
b) rezerva de daune neavizate.

Rezervele de prime sunt evaluate n
modul urmator:

1. Rezerva de prime necdstigate — care
reprezintd cota parte a primelor brute
subscrise, destinatd obligatiilor aferente
expunerilor la risc, dupd sfarsitul perioadei
de gestiune, pentru contractele deja incheiate
si 1n vigoare. Rezerva de prime necastigate
se calculeaza separat pentru fiecare contract
de asigurare, prin insumarea cotei-parti din
prima bruta subscrisd, aferentd perioadei
neexpirate a contractului de asigurare.
Pentru calcularea valorii Rezervei de prime
necastigate, aferentd unui contract de asi-
gurare, se aplica metoda ,,pro rata temporis”,
exprimata prin formula (1):

RPN; = PBS;+ - (1)

RPNi — rezerva de prime necastigate;

PBSi — prima bruta subscrisa;

Ci — numarul de zile corespunzatoare

perioadei neexpirate a contractului de

asigurare;

Di — numarul de zile corespunzatoare

perioadei de valabilitate a contractului

de asigurare, pentru care a fost sub-
scrisd prima (PBSi) de asigurare;

i — contractul de asigurare pentru care

se calculeaza rezerva de prime

necastigate.

Rezerva de prime necastigate totalad
reprezintd suma rezervelor de prime
necastigate, calculate pe fiecare contract de
asigurare (RPNi), pentru care prima de
asigurare a fost subscrisa la data evaluarii si
este exprimata prin formula (2):
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2) unexpired risks reserve;
3) unsettled claim reserves, which inclu-
des:
a) reported but not settled claims
(RBNS);
b) incurred but not reported claims
(IBNR).

The premium reserves are evaluated as
follows:

1. Reserve of unearned premiums —
which represents the share of the gross
written premiums for the liabilities related to
risk exposures after the balance period for the
contracts already concluded and in force. The
unearned premium reserve is calculated
separately for each insurance contract, by
summing the share of the gross written
premium, related to the unexpired period of
the insurance contract. In order to calculate
the value of the Unearned Premium Reserve,
related to an insurance contract, the “pro rata
temporis” method is applied, expressed by
the formula (1):

C:
UPR; = GWP; x Fl- (1)
l

UPR; — unearned premium reserve;

GW P; — gross written premiums;

Ci — the number of days corresponding

to the unexpired period of the insurance

contract,

Di — the number of days corresponding

to the period of validity of the insu-

rance contract, for which the insurance
premium (GWPI) was written;

I — the insurance contract for which the

unearned premium reserve is calcu-

lated.

The total unearned premium reserve
represents the sum of unearned premium
reserves calculated on each insurance con-
tract (UPRIi) for which the insurance pre-
mium was written at the date of assessment
and is expressed by the formula (2):

Revista / Journal ,,ECONOMICA™ nr.1 (111) 2020



FINANTE, CONTABILITATE $I ANALIZA FINANCIARA | FINANCE, ACCOUNTING AND FINANCIAL ANALYSIS

n
RPN, = z RPN; (2)
i=1

RPNt — rezerva de prime necastigate

totala la data t;

n — numarul de contracte pentru care

se  calculeaza  rezerva  primei

necastigate.

2. Rezerva riscurilor neexpirate — este
constituitd pentru a acoperi obligatiile
viitoare, aferente perioadelor neexpirate, in
caz cd rezervele de prime necastigate nu
sunt suficient de mari pentru a acoperi
daunele si cheltuielile subscrise. Rezerva
riscurilor neexpirate, pentru fiecare clasa de
asigurare, se calculeaza, utilizdnd rata
operationalda combinatd, prin urmadtoarea
relatie (3):

RRN; = RPN; * max (RC procni -1;0) (3)
RRN; — rezerva riscurilor neexpirate
calculata pentru fiecare clasda de
asigurare;

RPN; — rezerva de prime necastigate la

data calcularii RRN;;

RC — rata operationala combinata, care

reprezintd profitabilitatea produselor

de asigurare si se determind prin
urmatoarea formula:

n
UPR, = Z UPR; (2)
i=1

UPRt - Total
reserve at date t;
n — the number of contracts for which
the unearned premium reserve is
calculated.

2. Unexpired risk reserve — The unexpi-
red risk reserve is formed to cover future
obligations related to unexpired periods in
case the unearned premium reserve is not
large enough to cover the future claims and
expenses. The unexpired risks reserve for
each insurance class is calculated, using the
combined operational rate, by the following

unearned premium

relation (3):
URRIi = UPRIi * max (CR procN -1; 0) (3)
URR; — unexpired risks reserve

calculated for each insurance class;
UPR; — unearned premium reserve at
the date of calculating the URR;;

CR - the combined operating ratio,
which represents the profitability of
insurance products and is determined
by the following formula:

RC = Rata daunelor + Rata comisioanelor + Rata cheltuielilor administrative/
CR = claims ratio + commission ratio + administrative expenses ratio

3. Rezerva de daune nesolufionate —
reprezintd valoarea estimatd a obligatiilor
privind daunele deja declarate si a celor
intamplate, dar incd nedeclarate, pana la
solutionarea acestora. Rezerva de daune
nesolutionate, este suma a doua tipuri de
rezerve, si anume: rezerva de daune decla-
rate, dar nesolutionate (RDDN) si rezerva de
daune neavizate (RDN).

In conformitate cu regimul Solvabi-
litate 1, rezervele tehnice sunt cele mai
importante obligatii din bilantul contabil a
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3. Unresolved damages reserve — repre-
sents the estimated value of the obligations
regarding the damages already declared and
those that have happened, but not yet
declared, until their settlement. The unresol-
ved damage reserve is the sum of two types
of reserves, namely: the declared but unre-
solved damage reserve (DUDR) and the
unadvised damage reserve (UDR).

In accordance with the Solvency |
regime, technical reserves are the most
important liabilities in the balance sheet of a
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unei companii de asigurari generale. Cu
toate acestea, practicile actuariale de esti-
mare a acestor rezerve, stabilite de-a lungul
timpului, au primit numeroase critici din
partea practicienilor moderni din domeniul
financiar, precum cd nu ar fi suficient de
consecvente cu pietele in care sunt utilizate,
iar pe unele piete, excesiv de prudente. De
asemenea, regimul actual, a fost criticat
din o serie de alte motive, cum ar fi, de
exemplu: lipsa de armonizare si transparenta
in calculul rezervelor tehnice, evaluarea
pasivelor nefiind bazatd pe principii eco-
nomice; gama insuficienta a riscurilor;
nerecunoasterea efectului pozitiv al instru-
mentelor de diversificare a riscurilor si de
atenuare a riscurilor; acoperirea foarte limi-
tatd a cerintelor calitative, cum ar fi siste-
mele de guvernanta corporativa.

3.2. Rezervele de prima pentru
asigurdrile generale conform regimului
Solvabilitate 11

Regimul Solvabilitate I a initiat un
proiect al legii cu privire la bilantul contabil
care trebuie sa reflecte adevarata natura
economica a activelor si pasivelor, pentru a
putea fi utilizat ca instrument de gestionare
si evaluare a riscurilor si a gradului de
solvabilitate. De asemenea, aceasta ofera
autoritdtilor de supraveghere o serie de
instrumente pentru a stabili cu acuratete
gradul de solvabilitate a asiguratorului,
utilizand o alta abordare decat cea contabila,
utilizata anterior.

In cadrul noului regim, calculul obli-
gatiilor de asigurare pentru asigurdrile gene-
rale se modifica semnificativ, fiind bazat pe
principii economice mai reprezentative.
Recunoasterea factorilor de actualizare a
fluxurilor de trezorerie pentru asigurarile
generale (liniile de afaceri, cu perioada de
dezvoltare a daunelor mai mare, vor fi cele
mai afectate fatd de calculele actuale), ab-
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general insurance company. However, the
actuarial practices of estimating these reser-
ves, established over time, have received
numerous criticisms from modern financial
practitioners, as they would not be suffi-
ciently consistent with the markets in which
they are used, and in some markets,
excessively prudent. Also, the current regime
has been criticized for a number of other
reasons, such as, for example, the lack of
harmonization and transparency in the
calculation of technical reserves; the eva-
luation of liabilities being not based on
economic principles, the insufficient range of
risks; the failure to recognize the positive
effect of risk diversification and risk miti-
gation tools and very limited coverage of
qualitative requirements, such as corporate
governance systems.

3.2. The first reserves for general
insurance under Solvency 11

The Solvency Il regime initiated a draft
law on the balance sheet that intends to
reflect the true economic nature of the assets
and liabilities in the balance sheet, so that it
can be used as a tool for managing and
evaluating the risks and the degree of sol-
vency. It will also provide supervisory
authorities with a series of tools to accurately
determine the insurer's creditworthiness,
using a different approach than the accoun-
ting used previously.

Under the new regime, the calculation
of the insurance obligations for the general
insurances changes significantly, being based
on more representative economic principles.
Recognition of the discounting factors for the
cash flows (the business lines with the
highest damage development period will be
the most affected by the calculations), the
absence of implied margins of prudence, the
elimination of the equalization reserves (they
were not regulated in the local legislation of
the Republic of Moldova, but they were
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senta marjelor implicite de prudenta, elimina-
rea rezervelor de egalizare (nu erau regle-
mentate in legislatia locala a Republicii Mol-
dova, 1nsd se regdseau in multe alte jurisdictii
a UE) si recunoasterea in avans a veniturilor
din primele necastigate, motivele
principale ale modificarilor estimate.

Rezervele tehnice privind asigurarile
generale include urmatoarele:

Cea mai buna estimare a rezervelor de

sunt

daune + Cea mai buna estimare a rezer-
velor de prime + Marja de risc

Cea mai buna estimare a rezervelor de
daune se calculeaza intr-un mod similar cu
calculul rezervelor de daune nesolutionate
conform regimului Solvabilitate I, si repre-
zintd valoarea actualizatd a tuturor fluxu-
rilor de trezorerie viitoare, privind daunele
(despagubirile platite si alte cheltuieli afe-
rente daunelor) apdrute anterior sau la data
evaludrii.

Pe de alta parte, baza de calcul pentru
cea mai buna estimare a rezervelor de prime,
reprezintd o diferentd majora a noului regim
fatd de regimul anterior si care poate fi defi-
nitd drept suma rezervelor curente pentru
primele necastigate si riscurile neexpirate,
inclusiv valoarea actualizatd a tuturor fluxu-
rilor de trezorerie viitoare de iesire (daune
platite si cheltuieli), diferentiate de valoarea
actuald a tuturor fluxurilor de trezorerie
viitoare, de intrare (prime viitoare scadente),
aferente expunerilor la riscuri viitoare, care
rezulta din politele in vigoare la data eva-
luarii. Acest nou concept de calcul al rezer-
velor de prime presupune cd, respectivele
companii, vor trebui sa ia in considerare o
estimare a ratelor combinate (rata daunelor +
rata costurilor) pentru anii viitori, aferente
expunerilor la risc in vigoare. Tn cazul n
care rata combinatd actualizati, care Sse
aplica la volumul expunerilor viitoare, este
mai micd de 100%, profiturile estimate sunt
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found in many EU jurisdictions) and the
recognition in advance of incomes from
unearned premiums are the main reasons for
the estimated changes.

Technical reserves for general insu-
rance include:

Best estimate of claim provision + Best
estimate of premium provision + Risk margin

On the other hand, the best estimate for
claims provision is calculated in a similar
way to the calculation of unsettled claims
reserves under the Solvency | regime, and
represents the value of all cash flows related
to incurred claims (claims paid and other
expenses related to the claims).

On the other hand, the basis for eva-
luation the best estimate for the premium
provision, represents a major difference of
the new regime from the previous regime and
which can be defined as the sum of current
unearned premium reserve and unexpired
risks reserve, including the present value of
all outgoing future cash flows (claims paid
and expenses) differentiated with the present
value of all future incoming cash flows
(future due premiums), related to future risk
exposures resulting from the policies in force
at the date of assessment. This new concept
of calculating premium reserves means that
companies will have to consider an estimate
of the combined ratio (claims ratio +
expenses ratio) for future years, related to the
risk exposures for the policies in force. If the
updated combined rate applied to the volume
of future exposures is less than 100%, the
estimated profits are recognized immediately,
which is excluded under the current regime
due to the current method of calculating the
unearned premium reserve (RPN); and a
combined discount rate of over 100% respec-
tively would result directly in a loss for the
respective business line, which is somewhat
similar to the current approach in the
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recunoscute imediat, ceea ce este exclus
conform regimului curent si datoritd metodei
actuale de calcul a rezervei de prima necas-
tigate (RPN); respectiv, o rata combinata
actualizatd de peste 100% ar rezulta direct
intr-o pierdere pentru linia de activitate Tn
cauza, Cceea ce este oarecum similara cu abor-
darea actuala in cazul calculului rezervei de
riscuri neexpirate (RRN), cu exceptia facto-
rului de actualizare. De asemenea, RPN
include in calcul doar politele in vigoare la
data evaluarii, pe cand rezerva de prime tre-
buie sa includa toate politele pentru care
societdtile de asigurare vor avea obligatii,
chiar daca acestea inca nu au fost subscrise.
O altd diferenta importanta este ca in Sol-
vency Il nu mai exista conceptul de chel-
tuieli de achizitie reportate, datoritda metodei
prospective, respectiv cheltuielile de achizi-
tie vor fi estimate doar la subscrierea unei
polite noi, iar valoarea primelor castigate pe
parcursul unui an calendaristic va fi egalad cu
primele subscrise, mai putin variatia rezer-
velor de prima, fara a le armoniza cu cos-
turile de achizitii reportate [5].

In conformitate cu specificatiile tehnice,
cea mai buna evaluare a rezervei de prima
ar trebui sd fie calculatd ca valoarea actua-
lizatd estimata (folosind dobanda compusd)
a fluxurilor de trezorerie viitoare, de intrare
si de iesire, fiind o combinatie dintre:

1. Fluxurile de trezorerie, rezultate din
daunele ce vor aparea in viitor, con-
form portofoliului de polite in vigoare
la data evaluarii si fluxurile de nume-
rar, rezultate din cheltuielile viitoare
pentru solutionarea daunelor aparute;

2. Fluxurile de trezorerie, rezultate din
cheltuielile de gestiune, respective
cheltuielilor totale pentru adminis-
trarea continud a politelor in vigoare si
valoarea acestora, luand in conside-
ratie ca societatea de asigurare va

calculation of unexpired risk reserve (URR),
except for the discount factor. Also, the RPN
includes only the policies in force at the time
of the assessment, while the premium reserve
must include all the policies for liabilities
will incur, even if they have not yet been
written. Another important difference is that
in Solvency Il there is no longer the concept
of deferred acquisition expenses, due to the
prospective method, respectively the acqui-
sition expenses will be estimated only when
a new policy will be written, and the value
of the premiums earned during a calendar
year will be equal to the written premiums,
less the variation of the premium reserves,
without amortizing them with the acquisition
costs [5].

According to the technical require-
ments, the best estimate of the premium
provision should be calculated as the esti-
mated present value (using the compound
interest rate) of future cash inflows and
outflows, being a combination of:

1. The cash flows resulting from claims
that will appear in the future according
to the policies in force at the time of
the assessment and the cash flows
resulting from the future expenses for
the arising claims settlement;

2. The cash flows resulting from the
management expenses, respectively the
total expenses for the continuous
administration of the policies in force,
taking into account that the insurance
company will write new policies in the
future (called general administration
expenses);

3. Future premiums to be collected, regar-
dless of new activities and future rene-
wals that are not included in current
insurance contracts.

Of the three elements mentioned above,
point 3 can be considered to be known at the
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subscrie polite noi In viitor (denumite

cheltuieli generale de administrare);

3. Primele viitoare de incasat, fara a tine
cont de noile activitati si reinnoirile
viitoare, care nu sunt incluse in con-
tractele de asigurare curente.

Din cele trei elemente mentionate mai
sus, punctul 3 poate fi considerat a fi cunos-
cut la data calculului rezervei de prime, dar
punctele 1. si 2. raman a fi estimate.

Astfel, la data evaluarii, intreprinderea
ar trebui sa stie: valoarea; numarul politelor
in vigoare; cate dintre acestea vor da nastere
la fluxuri de trezorerie viitoare de intrare n
limita contractelor respective; perioada cand
vor fi subscrise acele fluxuri de numerar;
valoarea acestora si cate polite vor fi rein-
noite In perioada urmatoare, dupa data eva-
ludrii, pentru care compania nu are dreptul
legal de a le refuza. Asadar, companiile ar
trebui sd poatd obtine distributia in timp a
politelor si a primelor viitoare, la care trebuie
aplicata 0 estimare exacta a ratelor de reziliere,
calculate pe baza experientelor trecute [6].

Tn raport cu viitoarele cheltuieli gene-
rale de administrare, compania de asigurari ar
trebui sd poatd obtine o estimare exacta,
bazata pe propria experienta trecutd, a acestor
fluxuri de trezorerie ce vor aparea, in exerci-
tiul financiar urmator si pand la expirarea
tuturor obligatiilor pentru politele curente
(run-off). De asemenea, toate societatile de
asigurare vor trebui sd utilizeze o metoda
realistd pentru a distribui aceste cheltuieli la
rezervele de daune si rezervele de prima.

Responsabilitatea  pentru  alegerea
tehnicilor adecvate pentru calculul celei mai
bune estimdri revine conducerii societatii si,
in special, functiei actuariale.

Pentru calculul celei mai bune estimari
a asigurarilor generale, tehnicile determi-
niste si analitice pot fi mai potrivite decat
tehnicile de simulare [7], deoarece:
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date of calculation of the reserve of bonuses,
but points 1. and 2. remain to be estimated.

Thus, at the date of the evaluation, the
company should know the value and number
of policies in force, how many of them will
give rise to future cash flows of entry within
the limits of the respective contracts, the
period when those cash flows will be sub-
scribed and their value and how many
policies will be renewed in the next period,
after the valuation date for which the com-
pany has no legal right to refuse them and
their value. Therefore, companies should be
able to obtain timely distribution of future
policies and premiums, to which an accurate
estimate of lapse rates, based on past
experiences, should be applied [6].

In relation to future general adminis-
tration expenses, the insurance company
should be able to obtain an accurate esti-
mate, based on its past experience, of these
cash flows that will appear, in the next
financial year and until the expiration of all
obligations for current policies (run-off).
Also, all insurance companies will have to
use a realistic method to distribute these
expenses to the claims provisions and the
premium provisions.

Responsibility for choosing the appro-
priate techniques for calculating the best
estimate falls on the management of the
company and especially the actuarial
function.

For the calculation of the best estimate

for general insurance, deterministic and
analytical techniques may be more appro-
priate than simulation techniques [7],
because:

e Deterministic methods are usually the
starting point for any estimate of the
best estimate. Applying simulation
techniques may add additional insight
into the ranges around the mean and the

—  mm



FINANTE, CONTABILITATE $I ANALIZA FINANCIARA | FINANCE, ACCOUNTING AND FINANCIAL ANALYSIS

e Metodele deterministe sunt, de obicei,
punctul de plecare pentru orice eva-
luare a celei mai bune estimari. Apli-
carea tehnicilor de simulare poate
adduga o viziune suplimentara asupra
intervalelor in jurul mediei si gradului
de incertitudine, dar ele nu vor produce,
in mod necesar, evaluarea mai exacte
ale celei mai bune estimari, datorita
gradului semnificativ de incertitudine la
calibrarea modelelor stocastice.

e Cea mai buna evaluare a metodelor de
simulare si deterministe poate fi
aceeasi, nu 1n ultimul rand pentru ca
rezultatele deterministe sunt adesea
utilizate pentru calibrarea metodelor
de simulare, ceea ce Inseamna ca cea
mai buna estimare pentru scopurile
Solvency II vor fi aceleasi pentru
oricare dintre metode.

Atat modelele deterministe, cét si cele
stohastice sunt dependente de datele istorice
disponibile. Prin urmare, indiferent daca se
foloseste un model determinist sau stohastic,
estimarile medii rezultate se vor baza in mod
normal pe tendintele istorice si nu vor con-
tine toate rezultatele viitoare posibile. Ast-
fel, indiferent de metodele utilizate, ratio-
namentul profesionist este necesar pentru a
face completari sau ajustari la estimarile
obtinute initial.

3.3. Metode de calcul a celei mai
bune estimari a rezervei de primd pentru
asigurarile generale conform regimului
Solvabilitate 11

Din cauza dificultatilor pe care le pot
avea intreprinderile la calcularea celei mai
bune estimari a rezervei de prima, EIOPA
permite, pe specificatiile tehnice pentru faza
pregatitoare, simplificari,
formula (4):

utilizarea unei

degree of uncertainty, but they will not

necessarily produce more accurate esti-

mates of the best estimate, due to the
significant degree of uncertainty when
calibrating stochastic models.

e The best estimation of simulation and
deterministic methods can be the same,
not least because deterministic results
are often used to calibrate simulation
methods, which means that the best
estimate for Solvency Il purposes will
be the approximately the same for any
method used.

e Both deterministic and stochastic
models are dependent on the available
historical data. Therefore, regardless of
whether a deterministic or stochastic
model is used, the resulting average
estimates will normally be based on
historical trends and will not contain
“all possible future results”. Thus,
regardless of the methods used, pro-
fessional reasoning is required to make
additions or adjustments to the esti-
mates originally obtained.

3.3. Methods of calculating the best
estimate for the premium provision for
general insurance under Solvency 11

Due to the difficulties that companies
may have in calculating the best estimate
of the premium reserve, EIOPA allows,
on the technical specifications for the pre-
paratory phase, the use of a simplifica-tion,
formula (4):

BERezerva de primal Premium reserve = CR X (VM + PVFP) + (AER x PVFP) - PVFP  (4)
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unde,

BE — cea mai buna estimare a rezervei
de prime;
CR - suma dintre rata cheltuielilor si
rata daunelor. Rata cheltuielilor este
raportul dintre cheltuieli (altele decét
cheltuielile aferente daunelor) si
primele subscrise, iar cheltuielile sunt
cele atribuibile primelor subscrise;
VM — masura de volum pentru prime
necastigate. Aceasta se referd la
activitati Incepute la data evaluarii si
reprezintd primele pentru acestea, mai
putin primele deja castigate pentru
aceste contracte (RPN);

PVFP - valoarea actualizatda a pri-

melor viitoare (actualizate folosind

structura temporald a ratei dobanzilor

fara risc) furnizata [8];

AER - estimarea ratei cheltuielilor de

achizitie pentru linia de afaceri.

Cea mai bund estimare a rezervei de
prima se calculeaza pentru fiecare linie de
activitate separatd, iar valoarea finald este
suma acestora.

O metodologie ajustata prezentata mai
jos 1si propune sd Tmbundtateasca simplifi-
carea propusa de EIOPA, pentru a calcula
cea mai buna estimare a provizioanelor de
prima, permitdnd o examinare mai precisa a
viitoarelor cheltuieli, generale de gestiune,
alocate rezervei de prime si pentru actua-
lizarea fluxurilor de trezorerie.

Pentru a estima modelul fluxurilor de
trezorerie, de iesire, se folosesc triunghiurile
de lichidare a daunelor (run-off) cauzate de
sumele cumulate platite (care include
daunele cumulative platite si costurile de
gestiune cumulate alocate), definite de
variabilele aleatorii Ali, j (reprezentand sume
platite cumulate Th anul accidentului i, anul
de dezvoltare ).
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where,

BE - best estimate of premium pro-
vision.
CR - estimate of combined ratio for
line of business on a gross of acqui-
sition cost basis. The expense rate is
the ratio between the expenses (other
than the expenses related to damages)
and the subscribed premiums, and the
expenses are those attributable to the
subscribed premiums;
VM - volume measure for unearned
premium. It relates to business that has
incepted at the valuation date and
represents the premiums for this
incepted business less the premium that
has already been earned against these
contracts (RPN).

PVFP — present value of future pre-

miums (discounted using the prescribed

term structure of risk-free interest

rates) gross of commission [8].

AER - estimate of acquisition expenses

ratio for line of business.

The best estimate of the premium pro-
vision is calculated for each separate line of
business, and its final value is their sum.

An adjusted methodology presented
below aims to improve the simplification
proposed by EIOPA in order to calculate the
best estimate of the premium provisions,
allowing a more precise examination of the
future  general ~management expenses
allocated to the premium provision and for
discounting the cash flows.

In order to estimate the pattern of cash
out-flows is used the run-off triangles of the
cumulative paid amounts (which includes the
cumulative paid claims amounts and the
cumulative allocated management costs),
defined by the random variables Al, j (repre-
senting cumulative paid amounts on accident
year i and development year j).

W
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Tabelul 1/Table 1

Triunghiul de lichidare a daunelor (run-off)/
Claim liquidation triangle (run-off)

n dezvoltare j
0 1 2 3 d-1 Final
An accident i
1 A1 A1l A1 A3 A1d1 A1 fin
2 Az Az Az Az
3 Azp Az Az
4 Asp A
d Ado

Sursa: elaborat de autori/ Source:elaborated by the authors

Astfel, ajungem la urmatoarea formula (5):

Thus we obtain the following formula (5):

BERezerva de prime/ Premium provision = (TVM X LR) x (1 — f1)+ (EC x (1 — f2)) = PVFP (5)

unde:

TVM = UP, + CPNP;,, este masura
volumului total de prime sau expunerea la
risc totala pentru anul de accident viitor (d +
1) si n este anul evaluat;

LR — este rata daunei finale dupa
lichidarea tuturor daunelor (ultimate loss
ratio) si respectiv suma totald, unde i este
anul accidentului;

EC — cheltuielile generale de gestiune
estimate, alocate rezervei de primad pentru
anul viitor (sau in cazul politelor cu o durata
de peste 1 an, pana la expirarea acestora).

(1-f)=@+ 7" - unde d1 este
durata medie a contractelor de asigurare
pentru o linie de activitate data si r este rata
dobanzii fara riscuri corespunzatoare duratei
d1, preluatd din curba ratei dobanzii fara
riscuri furnizata de EIOPA [9].

(1 - f) = +7) %= unde d2 este
durata medie a cheltuielilor generale de
gestiune, pentru o linie de activitate data.

PVFP — este valoarea actuald a
primelor viitoare.

where:

TVM = UP, + CPNP,, is the total
volume measure, or total risk exposure, for
the future accident year (d+1) and n is the
year under evaluation

LR — is the ultimate loss ratio after the
liquidation of all the claims and respectively
the sum of all LRi, where i is the year of the
accident.

EC - the estimated general mana-
gement expenses allocated to the premium
provision for next year (or in the case of
policies with duration of more than 1 year,
until their expiration).

(1 — f)= (@ + r)™ where dl is the
average duration of the insurance contracts
for a given line of business and r is the risk-
free interest rate corresponding to the
duration d1, taken from the risk-free interest
rate curve provided by EIOPA [9].

(1 — f2) = (1 + r)® where d2 is the
average duration of the general management
expenses).

PVFP — is the present value of future
premiums.
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Aceastd abordare de baza, pentru a
calcula cea mai bund estimare a rezervelor
de prima, insumeaza toate costurile viitoare
aferente daunelor acoperite, dar neaparute,
cu viitoarele cheltuieli generale de gestiune
(estimate utilizand o medie a ultimelor
perioade), dupa care, acestor fluxuri de
trezorerie le este aplicat un factor de
actualizare si se scade valoarea actuald a
primelor viitoare.

4. Concluzii

Scopul acestui articol a fost sa descrie
conceptul general si diferentele dintre prac-
ticile actuale de estimare a rezervei de
primd, destinate pentru a acoperi obligatiile
viitoare pentru perioada neexpiratd a
contractelor incheiate, si principiile, prac-
ticile noi, conform regimului Solvabilitatea
I, care presupune mai multe schimbari
semnificative.

Directiva si toatd documentatia afe-
rentd calculului celei mai bune estimari a
rezervelor de prima au confirmat comple-
xitatea si amploarea acestui proiect. Rezul-
tatele obtinute par sd sustind ideea ca, In
comparatie cu prevederile actuale ale
regimului Solvency 1, calculul celor mai
bune estimari nu determind neaparat o
crestere a nivelului fondurilor proprii pentru
companiile de asigurare si reasigurare, i
depind, in mare parte, de profitabilitatea
tarifului de asigurare. Cu toate acestea
metodele si tehnicile utilizate trebuie defi-
nite de catre fiecare societate, in corespun-
dere cu natura riscurilor asigurate si datele
statistice disponibile.

Solvency II a fost si ramane o mare
provocare pentru industria europeand a
asigurdrilor si judecdnd dupa experienta
regimului anterior de solvabilitate, in viito-
rul apropiat, va deveni o provocare §i pentru
Republica Moldova. Impactul Solvency Il
asupra pietei asigurarilor din Republica
Moldova va fi foarte semnificativ. Astfel,
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This basic approach for calculating the
best estimate of premium reserves sums up
all future costs related to covered, but not
incurred claims, with future general mana-
gement expenses (estimated using an average
of recent periods), followed by applying a
discounting factor to these cash flows and
subtracting the present value of future
bonuses.

4. Conclusions

The purpose of this paper was to
describe the general concept and the diffe-
rences, between the current practices of
estimating the premium provision, intended
to cover future liabilities for the unexpired
period of the contracts concluded, and the
new principles and practices under the
Solvency Il regime, which involves several
significant changes.

The directive and all the documentation
related to the calculation of the best estimate
for the premium reserves confirmed the
complexity and the scope of this project. The
results seem to support the idea that, com-
pared to the current Solvency | premium
reserves, the calculation of these best esti-
mates does not necessarily lead to an increase
in the level of own funds for insurance and
reinsurance companies and depends largely
on the profitability of the insurance tariff.
However, the methods and techniques used
must be decided by each company in
accordance with the nature of the insured
risks and the available statistical data.

Solvency Il has been a great challenge
for the European insurance industry and
judging from the experience of the previous
solvency regime, in the near future, it will
become a challenge for the Republic of
Moldova as well. The impact of Solvency Il
on the insurance market in the Republic of
Moldova will be very significant. Thus, the
calculation of the best estimate for the pre-
mium reserve will no longer have a retro-
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calculul celei mai bune estimari pentru
rezerva de prime nu va mai avea 0 viziune
retrospectivd conform legislatiei actuale, dar
0 viziune prospectiva bazata pe fluxuri de
trezorerie. De asemenea, va fi necesar sa se
acorde o mai mare atentie cheltuielilor
asiguratorului si ratei combinate, iar in cazul
claselor de asigurari profitabile, profiturile
estimate vor trebui sa fie recunoscute
imediat in bilantul contabil.

spective view as under current law, but a
prospective view based on cash flows. Also,
more attention will be paid to the expenses of
the insurer and the combined rate and in the
case of a profitable insurance class, the
estimated profits will have to be recognized
immediately in the balance sheet.
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In prezentul articol sunt descrise me-
tode si modele de optimizare a cheltuielilor,
ce tin de dezvoltarea retelelor de telecomu-
nicatii cu fir si fara fir, atat pentru anumite
zone teritoriale, cat si la nivel de tara. Meto-
dologia propusa este bazata pe subdivizarea
procesului de optimizare in trei etape: 1) iden-
tificarea zonelor teritoriale ale Republicii
Moldova, care necesita dezvoltarea retelelor,
in conformitate cu cerintele si factorii spe-
cifici de influenta, 2) calcularea si eficienti-
zarea cheltuielilor necesare pentru dezvol-
tarea retelelor in fiecare zona aparte; 3) cal-
cularea cheltuielilor totale pentru dezvol-
tarea ntregii infrastructuri de comunicatii in
tara. Pentru ambele niveluri teritoriale (zonda
teritoriald, intreg teritoriul tarii), sunt ela-
borate modele matematice si formulate pro-
puneri concrete de optimizare a cheltuielilor
necesare pentru dezvoltarea retelelor de
telecomunicatii. Modelele matematice, din
baza metodologiei propuse, sunt realizate in
forma de aplicatie informatica.
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Republic of Moldova, which require networks
development, according to the specific fac-
tors of influence; 2) calculating the expenses
necessary for the networks development in
each territorial area; 3) calculating the total
costs for the development of the entire
communications infrastructure in the country.
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and the whole country) mathematical models
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1. Introducere

Retelele de telecomunicatii reprezintd
una din componentele de baza ale infra-
structurii informationale nationale (IIN) in
orice tard moderna. De calitatea retelelor, in
mare masura, depinde nivelul de dezvoltare al
societdtii informationale. Teoria si practica,
in acest domeniu, se dezvoltd cu pasi rapizi,
cuprinzand un sir de aspecte foarte impor-
tante, precum: cercetarea rolului extrem de
important al retelelor mobile si fara fir atat in
societatea moderna, cat si in viitor [9]; ana-
liza generatiilor actuale si in curs de dezvol-
tare ale retelelor fara fir, evidentiind capa-
bilitatile lor, in special cele ce tin de interope-
rabilitate [10]; cercetarile ce tin de proprie-
tatile topologice ale hartilor de comunicatii
fara fir [6]; impactul administrarii In comun a
retelelor de telefonie si retelelor de comu-
nicatii prin cablu asupra accesului la Internet
pe banda largd [8]; optimizarea retelelor de
telecomunicatii [7].

Unele din aceste directii de investigatii
au intrat si in atentia cercetdtorilor din
Republica Moldova. O atentie deosebitd a fost
acordatd aspectelor ce tin de partea tehnica a
IIN (retelele informatice), precum: locul si
rolul retelelor informatice in societatea mo-
derna [2]; macrosinteza retelelor de calcula-
toare [3]; configurarea retelelor locale de ser-
vere [4]; modelelor si algoritmilor de confi-
gurare a setului de servere pentru retelele
locale [5]; cercetarilor si elaborarii modelelor
si algoritmilor de eficientizare a utilizarii
resurselor retelelor informatice locale etc. [1].

La ora actuald, in Republica Moldova,
existd un potential profesional creativ sufi-
cient, cu organizatii specializate in domeniul
retelelor cu specialisti buni, care beneficiaza
de experienta avansatd in domeniu si sunt
pregatiti pentru dezvoltarea, de mai departe, a
retelelor informatice. Una din problemele
serioase, ce stau in calea realizarii obiecti-

114

1. Introduction

Telecommunications networks are one
of the basic components of the national
information infrastructure (NII) in any
modern country. The level of development of
the information society depends on the
quality of the telecommunications networks.
The theory and practice in this field are
developing with rapid steps, enhancing a
number of very important aspects, such as:
researching the extremely important role of
the mobile and wireless networks in both
modern and future society [9]; analysis of the
current and developing mobile and wireless
networks, highlighting their capabilities,
especially those related to interoperability
[10]; research related to topological proper-
ties of wireless communications maps [6];
the impact of shared management of tele-
phone and cable networks on broadband
Internet access [8]; optimization of telecom-
munications networks [7].

Some of these research directions are
also under the attention of researchers from
the Republic of Moldova. A particular atten-
tion has been paid to the aspects related to the
technical part of NIl (computer networks),
such as: the place and role of computer
networks in the modern society [2]; macro
synthesis of computer networks [3]; con-
figuration of local server networks [4];
models and algorithms for configuring the
server set for local networks [5]; research and
development of models and algorithms for
efficiently using the resources of local
computer networks etc. [1].

Currently, there is a sufficient creative
potential in the Republic of Moldova, with
specialized organizations in the field of
networks with highly qualified specialists,
who take advantage from advanced experience
in the field and are well trained for the further
development of computer networks. One of
the serious problems, which are an impe-
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velor Tn domeniu, o constituie lipsa resurselor
financiare, a unui buget necesar pentru o
abordare sistemica si efectuarea completa si
calitativd a acestei componente a infrastruc-
turii informationale nationale. In acest con-
text, un interes deosebit prezinta cercetarile in
acest domeniu, orientate catre elaborarea unei
metodologii de eficientizare a cheltuielilor ce
tin de dezvoltarea retelelor de telecomuni-
catii electronice in conditiile specifice ale
Republicii  Moldova, dar cu respectarea
cerintelor 1n functie de criteriile de calitate pe
intreg teritoriul tarii.

2. Metodologie si modele de evaluare
a costurilor necesare pentru dezvoltarea
intregii infrastructuri de comunicatii elec-
tronice in tara

Dezvoltarea infrastructurii  informa-
tionale a societatii, in general, si a retele-
lor informatice, in particular, reprezintd o
problema complexa multidimensionala si
necesitd o abordare sistemica. Analizand si
generalizand cercetarile anterioare, efec-
tuate Tn domeniul respectiv atat in lume, cat
si in RM [11], putem conclude ca, desi
R. Moldova e o tara relativ mica, problema
dezvoltarii infrastructurii  informationale
nationale nu poate fi solutionatd uniform pe
intreg teritoriul ei. Pornind de la situatia
economicd din tard (resursele financiare
limitate, disponibile pentru dezvoltarea rete-
lelor de telecomunicatii), metodologia cer-
cetdrii si dezvoltarii retelelor de teleco-
municatii trebuie sd fie orientatd, in primul
rand, la eficientizarea utilizarii resurselor
disponibile, cu conditia efectuarii
volum cat mai mare de lucrari si cu res-
pectarea cerintelor fatd de calitatea servi-
ciilor acordate.

Tn acest context, la baza acestei meto-
dologii de cercetare, vom pune ipoteza for-
mulata in [11], conform cdreia solutionarea
problemelor intru dezvoltarea intregii infra-

unui
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diment to achieving the objectives in the field,
is the lack of financial resources, a budget
necessary for a systemic approach and the
complete and qualitative implementation of
this component of the national information
infrastructure. In this context, a particular
interest are the researches in this field,
oriented towards the elaboration of an effi-
ciency methodology of the expenses related to
the development of the electronic telecom-
munications networks under the specific
conditions of the Republic of Moldova, but
taking into account the requirements in
relation to the quality criteria throughout the
country.

2. Cost assessment methodology and
models necessary for the development of
the entire electronic communications infra-
structure in the country

The development of the national infor-
mation infrastructure, in general, and of the
information networks, in particular, is a com-
plex multidimensional problem and requires a
systemic approach. Analysing and genera-
lizing the previous researches, carried out in
this field, both in the world and in the
Republic of Moldova [11], we can conclude
that although Moldova is a relatively small
country, the problem of developing the natio-
nal information infrastructure cannot be solved
uniformly throughout its territory. Starting
from the country’s economic situation (limited
financial resources available for the deve-
lopment of telecommunications networks), the
research and development methodology of the
telecommunications networks must be orien-
ted first and foremost to the efficiency of the
use of the available resources, provided that as
much work is done as possible and in
compliance with the requirements regarding
the quality of the services provided.

In this context, the hypothesis formu-
lated in [11] will be put on the basis of this
research methodology, according to which
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structuri de telecomunicatii in tard poate fi
realizatd prin ajustarea rezultatelor obtinute in
prezentul articol [11] (a modelelor mate-
matice de descriere si evaluare a costurilor
totale pentru retelele de telecomunicatii cu fir
si fard fir, elaborate pentru anumite zone
teritoriale), extinzandu-le si utilizandu-le pe
intreg teritoriul Republicii Moldova.

Pentru aceasta, vom examina trei etape
de realizare a acestei metodologii: /) impar-
tirea intregului teritoriu al Republicii Mol-
dova in zome teritoriale cu diferite cerinte
fata de criteriile de calitate a serviciilor de
comunicatii; 2) evaluarea costurilor necesare
pentru dezvoltarea retelelor de comunicatii
electronice in fiecare zond teritoriala; 3) eva-
luarea costurilor necesare pentru dezvoltarea
intregii infrastructuri de comunicatii elec-
tronice in tara.

Astfel, metodologia propusa ar permite
solutionarea problemelor de optimizare a cos-
turilor, respectand cerintele in functie de
criteriile de calitate.

3. Rezultatele obtinute si discutii

3.1. Impdrtirea intregului teritoriu al
Republicii Moldova in zone teritoriale cu
diferite cerinte fata de criteriile de calitate a
serviciilor de comunicatii

Desi Republica Moldova e o tara relativ
mica, factorii de influenta la solutionarea pro-
blemei de eficientizare a cheltuielilor, ce tin
de dezvoltarea retelelor de telecomunicatii,
sunt esential diferiti in diferite zone geogra-
fice ale tarii. Principalii factori de influenta
sunt:

a) nivelul diferit de dezvoltare, deja exis-
tent, al retelelor de comunicatii electro-
nice in zonele respective;

b) densitatea institutiilor publice si a popu-
latiei in diferite zone;

C) prioritatile conditionate de strategia
nationala de dezvoltare economica a
diferitelor zone;
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the solution of the problems for the deve-
lopment of the entire telecommunications
infrastructure in the country can be achieved
by adjusting the results obtained in the given
article [11] (of description and evaluation
mathematical models of total costs for wired
and wireless telecommunications networks,
developed for certain territorial areas), exten-
ding them and using them for the entire
territory of the Republic of Moldova.

In this regard we will examine 3 stages
of applying this methodology: 1) dividing the
entire territory of the Republic of Moldova
into territorial areas with different requi-
rements regarding the quality criteria of the
communication services; 2) assessment and
optimization of the costs necessary for the
development of electronic communications
networks in each territorial area; 3) asses-
sment of the costs necessary for the deve-
lopment of the entire country’s electronic
communications infrastructure.

Thus, the proposed methodology would
allow solving the problems of cost
optimization respecting the requirements in
relation to the quality criteria.

3. Obtained results and discussions

3.1. Dividing the entire territory of the
Republic of Moldova into territorial areas
with different requirements referring to the
quality criteria of the communication services

Although the Republic of Moldova is a
relatively small country, the factors influen-
cing the solution of the cost efficiency pro-
blem related to the development of telecom-
munication networks are essentially different
in separate territorial areas of the country.
The main factors are:

a) different levels of development of the
already existing electronic communi-
cations networks in the respective
areas;

b) density of the public institutions and
population in different areas;
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d) intensitatea fluxurilor
locale;

e) cerintele fatd de volumul si calitatea
serviciilor oferite;

f) bugetul disponibil (inclusiv cel local)
pentru astfel de proiecte etc., etc.
Pentru impartirea intregului teritoriu al

Republicii Moldova in zone geografice,
dintre care fiecare dispune de conditii si
factori de influenta specifici si similari, din
punct de vedere al necesitdtilor informa-
tionale, al cerintelor fata de criteriile de cali-
tate a serviciilor de comunicatii electronice
si al celorlalti factori de influentd enumerati
mai sus, sunt necesare investigatii speciale
ale acestor factori si elaborarea unor propu-
neri concrete de structurare a teritoriului
republicii cu indentificarea acestor zone. Dar
consideram ca punctul de pornire in aceasta
structurare trebuie sa fie recunoasterea dife-
rentelor esentiale dintre urmatoarele niveluri
de 1IN:

a) centrele mari administrative, stiintifice
si culturale, cu densitate Tnaltd a popu-
latiei (Chisindu, Balti);

b) orasele medii (Orhei, Bender, Ungheni
etc.) si centrele raionale;

¢) mediul rural, care include restul teri-
toriului tarii.

Desigur ca, la determinarea zonelor
geografice (figura 1), din punctul de vedere al
dezvoltarii 1IN, pe langa aceste orientari
prealabile, trebuie luati in considerare si cei-
lalti factori de influenta, mentionati anterior.
In special, prezinta importanti faptul ci
nivelul actual de dezvoltare al retelelor de
comunicatii electronice e foarte diferit in
diverse teritorii. Dupd cum a fost mentionat
anterior, dacd, in mediul urban, utilizatorii
beneficiazda de o mai mare diversitate a
ofertei de servicii, utilizatorii din mediul rural

e ey

informationale

alegere, fie cu lipsa totald a accesului la
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c) priorities conditioned by the national
strategy of economic development of
different areas;

d) intensity of local information flows;

e) requirements regarding the volume and
quality of the offered services;

f) available budget (including the local
one) for such projects, etc.

For the division of the entire territory of
the Republic of Moldova into territorial areas,
each of which has specific and similar
conditions and factors of influence in terms
of information needs, requirements regarding
the quality criteria of electronic communi-
cations services, and the other influencing
factors listed above, special investigations of
these factors are required and the elaboration
of concrete proposals for structuring the
territory of the republic with the identification
of these areas. But, we consider that the
starting point in this structuring must be the
recognition of the essential differences
between the following levels of NII:

a) large administrative, scientific and
cultural centres with high population
density (Chisinau, Balti);

b) medium cities (Orhei, Bender, Ungheni,
etc.) and district centres;

c¢) rural environment, which includes the
rest of the country’s territory.

Of course, in determining the territorial
areas (figure 1) from the point of view of the
NIl development, in addition to these pre-
vious guidelines, other factors of influence
mentioned above have to be taken into
account. In particular, of special importance
is the current level of the electronic com-
munications networks development, which is
very different in separate territories. As
mentioned above, if the users in the urban
area benefit from a greater diversity of
service offerings, the users from the rural
areas face either limited possibilities of
choice or the complete lack of access to the
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mijloacele de comunicatii, chiar aflandu-se n
afara ariei de acoperire a retelelor de comu-
nicatii electronice mobile.

means of communication, even being outside
the coverage of mobile electronic commu-
nications networks.

Figura 1. Harta RM divizata in zone teritoriale/
Figure 1. Map of RM divided into territorial areas
Sursa: elaborata de autori/ Source: developed by the authors

Deci, si In conditiile cand necesitatile
informationale ale utilizatorilor ar fi similare
n diferite zone ale tarii, problema dezvoltarii
IIN si a optimizarii cheltuielilor necesare ar fi
diferitd din cauza nivelurilor diferite, deja,
existente de dezvoltare a retelelor de comu-
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Therefore, even given that the infor-
mation needs of the users would be similar in
different areas of the country, the problem
of developing the NII and optimizing the
necessary expenditures would be different
because of the different already existing levels
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nicatii electronice in aceste zone.

3.2. Evaluarea cheltuielilor necesare
pentru dezvoltarea retelelor de comunicatii
electronice in fiecare zond teritoriala

In caz general, in aceleasi zone teri-
toriale, ar putea fi dezvoltate, in paralel, atat
retelele de telecomunicatii cu fir, cat si fara
fir. Pentru ambele tipuri de retele in [11],
[12], au fost elaborate modele matematice de
descriere, evaluare si optimizare a costurilor
totale pentru dezvoltarea retelelor de tele-
comunicatii cu fir si fard fir pentru o zona
teritoriald concreta. In scopul utilizarii acestor
modele pentru eficientizarea cheltuielilor
necesare la dezvoltarea retelelor de teleco-
municatii, pe intreg teritoriul tarii, este nece-
sara ajustarea acestor modele la diferite zone
teritoriale, in dependentd de criteriile de
calitate si factorii de influenta caracteristici
pentru fiecare zona conexa, precum si calcu-
larea cheltuielilor respective.

Tn modelele matematice, deja elaborate
in [11], se introduce indexul zonei teritoriale
(geografice) ZG, ca variabila suplimentara la
cele, deja discutate. Principala componenta a
modelului de evaluare, a costurilor necesare
pentru dezvoltarea ntregii infrastructuri de
comunicatii electronice in tard, este modelul
de calculare a cheltuielilor necesare pentru
dezvoltarea retelelor de comunicatii electro-
nice in fiecare zona teritoriala.

Costul retelei in raport cu zona geo-
grafica ZG;:

CZG, = K! X CRCF, + K/ x CRFF,,

unde:
CRCF, exprima costul retelei cu fir in ZG;;
CRFF, — costul retelei fara fir in ZGy;
Coeficientii K}', K7 € {0,1},
K! + K7 € {1,2}.
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of development of the electronic commu-
nications networks in these areas.

3.2. The evaluation of the expenses
necessary for the development of electronic
communications networks in each territo-
rial area

Generally, in the same territorial areas,
both wired and wireless telecommunications
networks could be developed in parallel. For
both types of networks in [11] and [12]
mathematical models of description, evalua-
tion and optimization of the total costs for the
development of wired and wireless telecom-
munications networks for a specific territorial
area were elaborated. In order to use these
models to make the necessary expenses more
efficient in the development of telecommu-
nications networks throughout the country,
it is necessary to adjust these models to
different territorial areas depending on the
quality criteria and influence factors, charac-
teristic for each connected area, as well as the
calculation of the respective expenses.

In the mathematical models already
elaborated in [11], the index of the territorial
(geographical) ZG; is introduced as an addi-
tional variable to those already discussed.
The main component of the cost assessment
model required for the development of the
entire electronic communications infrastruc-
ture in the country is the calculation model of
the expenditures necessary for the develop-
ment of electronic communications networks
in each territorial area.

The cost of the network in relation to
the territorial area ZG;:

1)

where:
CRCEF; — cost of wired network in ZG;;
CRFF; — cost of wireless network in ZGy;
Coefficients K}, K? € {0,1},
K}! + K7 € {1,2}.

_ pm



INFORMATICA, STATISTICA I CIBERNETICA ECONOMICA | INFORMATICS, STATISTICS AND ECONOMIC CYBERNETICS

Prin urmare, variantele posibile pentru
setul (K, K7?) sunt: (1,0); (0,1); (1,2).

Formula (1) exprima costul total al rete-
lei (K} = 1,KZ=0sauk} =0,K=1),
sau retelelor (K = 1, K? = 1) corespunzi-
tor ZG,.

Remarca: Daca a priori sunt determinate
cerintele asupra calitdtii retelei pentru ZG,
QRZG,, atunci proplema minimizarii costului
total al retelei pentru zona geografica data [
are forma:

Therefore, the possible variants for the
set (K}, K?) are: (1,0); (0,1); (1,1).

Formula (1) expresses the total cost of
the  network  (K}=1K?=0orK}
=0, K? = 1), or networks (K} = 1,K? = 1)
corresponding ZG;.

Note: If the network quality requi-
rements are determined in advance for ZG;,
QRZG,, then the problem of minimizing the
total cost for the given territorial area [ has
the form:

CZG; —» min;

1Q' ~ QRZG,,

unde CRCEF; are aspectul formulei:

Cfr =

ajustatd la zona geografica [;
CRFF; se prezinta prin formula:

Cr=2

la fel ajustata 1n raport cu zona L.

Precizam ca valorile Cf; si C; reprezinta
costurile totale de implementare a unei cen-
trale in locatia i a zonei geografice date,
pentru retelele cu fir si fara fir, corespunzator,
aceasta zona fiind constituita din n locatii.

Chiar dacd unul din aceste tipuri de
retea nu ar fi inclus in strategia de dezvoltare,
modelul matematic ar fi acelasi ca in cazul
cand se dezvolta ambele tipuri.

3.3. Evaluarea cheltuielilor necesare
pentru dezvoltarea Tintregii infrastructuri
de comunicatii electronice in tard

Modelele examinate in etapa precedenta
asigura optimizarea cheltuielilor pentru dez-
voltarea retelelor de comunicatii electronice,
in conditiile respectarii tuturor cerintelor
specifice fatd de volumul si calitatea servi-
ciilor informationale specifice pentru zonele
respective. Deci, putem conclude ca suma
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where CRCEF; is presented by the formula:

i=1Cfi, (2)
adjusted to the territorial area [;

CRFF; is presented by the formula:
oy 3)

also adjusted to the territorial area [.

We specify, that the values Cf; and C;
represent the total costs of implementing a
base station at the given location i of terri-
torial area, for the wired and wireless net-
works, as appropriate; this area being made
up of n locations.

Even if one of these types of network
were not included in the development stra-
tegy, the mathematical model would be the
same as if both types were developed.

3.3. Evaluation of the expenses neces-
sary for the development of the entire
country’s electronic communications infra-
structure

The models examined at the previous
stage ensure the optimization of the expen-
ses for the development of electronic com-
munications networks, in compliance with all
the specific requirements regarding the
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cheltuielilor optimizate in fiecare zona
geograficad a tarii va prezenta cheltuielile
totale necesare pentru dezvoltarea Tintregii
infrastructuri de retele de comunicatii elec-
tronice nationale.

Astfel, pornind de la modelele de
evaluare si optimizare a costurilor prezentate
anterior (pentru retelele cu fir si fara fir),
cheltuielile totale necesare pentru dezvolta-
rea Intregii infrastructuri de retele de comu-
nicatii electronice nationale se vor calcula
dupa un model agregat. Pentru aceasta,
introducem urmatoarele notatii:

ZG; — zona geografica l (I = 1,2,3, ... L);

RZ G, - reteaua zonei geografice [;

MZG; — modelul de evaluare a costurilor
retelei din zona geografica [;

CZG; — costul retelei de telecomunucatii in
zona geografica [,

QRZG, — cerintele asupra calitatii retelei
pentru zona geografica [;

1Q" — indicatori de calitate a retelei pentru
zona geografica [.

Modelul de evaluare a costurilor retelei

din zona geografica 1l se poate prezenta suc-
cint Tntr-una din urmatoarele trei forme:

volume and quality of the specific infor-
mation services for the respective areas.
Therefore, we can conclude that the sum of
the optimized expenditures in each terri-
torial area of the country will present the
total expenditures necessary for the deve-
lopment of the entire infrastructure of
national electronic communications networks.
Thus, based on the models of eva-
luation and optimization of the costs pre-
sented above (for the wired and wireless
networks), the total expenses necessary for
the development of the entire infrastructure of
the national electronic communications
networks will be calculated according to an
aggregated model. For this, the following
notations are introduced:
ZG; —geographical areal (I = 1,2,3, ... L);
RZG, — geographical area network [;
MZG,; — network costs evaluation models in
the geographical area [;
CZG; — cost of network in relation to the
geographical area [;
QRZG, — network quality requirements for
the geographical area [;
1Q" — network quality indicators for the
geographical area L.
The network costs assessment model in
the geographical area I can be presented
briefly in one of the following three forms:

MCF,
MZG, = | MFF,
MCF; si MFF,
unde: where:
MCF; exprimda modelul de evaluare a MCF, - evaluation model of wired

costului retelei cu fir in zona teritoriala [;
MFF;, — modelul de evaluare a costului
retelei fara fir in zona teritoriald [.

In unele situatii, ar fi rational ca fiecarei
zone geografice sd 1 se atribuie o pondere
(prioritatea zonei date — P;), adica ZG;, —
P, >0,l=1,L. Prin prioritate, putem
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network cost in the territorial area [;
MFF, — evaluation model of wireless
network cost in the territorial area [.

In some situations it would be rational
for each territorial area to be assigned a
weight (priority of the given area — P)),
ZG; » P, > 0,1l =1,L. By priority we can
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subintelege ordinea de executie a lucrarilor pe
zonele respective In dependentd de unii
factori obiectivi si subiectivi, precum: stra-
tegii de dezvoltare, decizii politice etc.

Fie/ Let P1 > P2 > -

Sa admitem ca, pentru dezvoltarea
retelei Republicii Moldova se aloca un buget
clar determinat B. Pentru fiecare zona, va fi
suportat un cost total C;. Fie ca zonei [, de
exemplu, Ti corespunde acoperirea hexa-

gonald, determinata prin simularea S, iar
retelei

C} reprezinta costul
(figura 2).

pentru  ZG;

' I't_ ’_".l.
.,.‘[}?unn_u’q[
it 2G5 [
| I/

Bzt O iy
LA K Miclest™y IS

understand the order of execution of the
works on the respective areas depending on
some objective and subjective factors, such
as: development strategies, political deci-
sions, etc.

PL$" Z%’=1Pl:1,

Let us admit that for the development of
the Moldovan telecommunications network, a
clearly determined budget B is allocated. A
total cost C; will be incurred for each area.
Let area [, for example, corresponds to the
hexagonal coverage with the diameter of the
hexagon determined by simulation S, while
C; represents the cost of the network for ZG;,
(figure 2).

& .\_/'

Figura 2. Datele din zonele teritoriale pentru calcularea costului total al retelei de
telecomunicatii pentru intreg teritoriul tarii/ Figure 2. Data from the territorial areas
for calculating the total cost of the telecommunications network for the whole country

Sursa: elaborata de autori/ Source: developed by the authors
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Daca costul total al retelei Republicii
Moldova, simulate in urma scenariului S, nu
depaseste bugetul B, adica: €7 + C; ..+
C}...++ C; <B si pe orice zona se
respecta criteriile de calitate naintate, atunci
putem afirma ca bugetul B este suficient
pentru elaborarea unei retele functionale pe
intreg teritoriul Republicii Moldova.

Cu alte cuvinte, bugetul B alocat este
suficient pentru elaborarea retelei Republicii
Moldova, avand posibilitatea, totodatd, de a
economisi o parte din acest buget pentru alte
proiecte, deoarece este evident cd, in varianta
optima, din punctul de vedere al costurilor,
costul minimal total al retelei Republicii
Moldova nu va depasi bugetul B.

Relatiei 1Q' ~ QRZG, i se atribuie
urmatoarea semnificatie: indicatorii de cali-
tate 1Q' selectati pentru zona [ respectd, in
totalitate, cerintele a priori inaintate pentru
aceastd zona. La modificarea razei hexa-
gonului in directia cresterii diametrului
acestuia, variaza acesti indicatori, iar pentru
unele valori ale diametrului respectiv, unii
dintre acesti indicatori pot fi inadmisibili.

Modelul general, conform notatiilor
poate fi redat astfel:

If the total cost of the Moldovan tele-
communications network simulated as a
result of scenario S does not exceed the
budget B, then: ¢{ + C5 +C5 ++- Cf <B
and in any area, the submitted quality criteria
are respected, then we can say that the budget
B is sufficient to develop a functional
network throughout the Republic of Moldova.

In other words, the allocated budget B
is sufficient for the development of the
Moldovan network having the possibility to
save part of this budget for other projects
because it is obvious that in the optimum cost
perspective, the total minimum cost of the
Moldovan network will not exceed budget B.

For expression IQ! + QRZG, it is
given the following meaning: the quality
indicators 1Q* selected for area [ fully com-
plies with the prior requirements for this area.
When changing the radius of the hexagon in
the direction of increasing its diameter these
indicators vary, and for some values of the
respective diameter, some of these indicators
may be inadmissible.

The general model, according to the
notations, can be reproduced in this way:

CZGy + CZG, + - CZG, + - CZG, — min,

cu conditia c4, §

provided that,

1Q' ~ QRZG, (1=1,2,3,..1).

Remarca: Daca a priori sunt deter-
minate cerintele asupra calitatii retelei pentru
ZG;, QRZG;, atunci problema minimizarii
costului total pentru toate L zone geografice:

Note: If from the beginning the requi-
rements on the quality of the network are
determined for ZG;, QRZG,, then the problem

of minimizing the total cost for all L
territorial areas:
YL . CZG, - min; IQ' =~ QRZG, (1 =1,2,3,...L),
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se reduce la L probleme de optimizare pentru
zonele teritoriale respective:

can be reduced to L optimization problems
for the respective zones:

CZG; - min;
1Q' + QRZG, (I =1,2,3,...L).

In acest caz evident, are loc relatia:

mingg1 o Nieq CZGp = Yioy min1CZGy

ceea ce denotd ca costul optimal total al
retelei de telecomunicatii pe tara se constituie
din suma costurilor minimale ale retelelor
corespunzatoare celor L zone geografice.

4. Aplicatia informatica

CoverageMap

Pentru facilitarea identificarii retelei de
cost optimal, in baza modelelor descrise
anterior, a fost elaboratda o aplicatie infor-
maticd CoverageMap. Aplicatia ajutd la
generareca automatizatd a costurilor totale
pentru retelele de telecomunicatii fara fir, in
baza modelelor matematice care pot fi uti-
lizate la proiectarea si edificarea unor retele
noi, dar si la analiza, si optimizarea retelelor
deja existente.

Cu ajutorul CoverageMap, pot fi rea-
lizate anumite scenarii admisibile, selectand
dintre toate acestea varianta preferata.
Aplicatia informatica faciliteaza identificarea
retelei de cost optimal, respectand, conco-
mitent, cerintele cu privire la asigurarea
calitatii de emisie a informatiei.

Algoritmul  programului informatic
functioneaza in conformitate cu urmatorii
pasi:

1. Pe harta se selecteaza zona teritoriala,
care trebuie acoperita cu retele;
2. Se calculeaza coordonatele maxime si
minime ale zonei teritoriale;
Se calculeaza centrul zonei teritoriale;
Se seteaza raza initiald a hexagonului =
parametru: Initial hexagon radius;
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In this case, we have:
(4)

which means that the total minimum
(optimized) cost of the telecommunications
network in the country is the sum of the
minimum (optimized) costs of the networks
corresponding to the L territorial areas.

4. Computer application

CoverageMap

In order to facilitate the identification
of the optimal network cost, based on the
models described above, a computer appli-
cation CoverageMap was developed. The
application helps to automatically generate
the total costs for wireless telecommu-
nications networks based on the mathematical
models, which can be used to design and build
new networks, but also to analyse and
optimize existing networks.

Due to CoverageMap, certain allowable
scenarios can be realized, selecting from all of
them the preferred version. The computer
application facilitates the identification of the
optimal network cost, while, at the same time,
meeting the requirements regarding the quality
of information transmission.

The algorithm of the computer program
works in accordance with the following steps:

1. The territorial area to be covered with
networks on the map is selected:;

2. Maximum and minimum coordinates
of the territorial area are calculated,

3. Centre of the territorial area is cal-
culated;

4. Initial radius of the hexagon is set =
parameter: Initial hexagon radius;
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5. Tncepand cu centrul determinat din Pasul
3, se traseaza hexagoane atata timp, cat
ele se afla in zona teritoriala selectata;

6. Se modifica raza hexagonului cu Para-
metru Ad* (mdrind-o sau micsorand-o,
in dependentd de respectarea sau
nerespectarea criteriilor de calitate) si
se repeta de la Pasul 4;

7. Cand numarul de hexagoane ajunge la
indicele calculat, conform coordonate-
lor maxime si minime dupa suprafatd —
ne oprim.

Structura softului. Aplicatia cuprinde
cateva module si anume:

e Modulul de incarcare a datelor cu cal-
cule;

e Modulul de definire a parametrilor;

e Modulul de baza al aplicatiei si lucrul
cu harta geospatiala;

e Modulul de calcul al solutiei optime;

e Modulul de prezentare graficd a cos-
turilor.

Aplicatia este bazatd pe componentele
GeoSpatiale: DotSpatial 1.9 si este scrisa pe
tehnologia .Net. Limbajul de programare
utilizat este C#, iar mediul — Visual Studio.

DotSpatial este o biblioteca de sisteme
de informatii geografice scrise pentru .NET
Framework. Acesta permite dezvoltatorilor sa
integreze, in aplicatiile lor, datele de spatiu,
analiza si cartografierea sau sa contribuie la
extinderea GIS comunitatii.

DotSpatial ofera un control al hartii
pentru .NET si mai multe capabilitati GIS,
inclusiv:

e afiseaza harta intr-un .NET Windows
Forms;

e deschide fisierele de forma, grilele,
rasterurile si imaginile;

e creazd o simbologie si etichete de
redare;

e reproiecteaza 1n zbor;
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5. Starting with the centre calculated in
step 3, hexagons are drawn as long as
they are in the selected territorial area;

6. The radius of the hexagon with
Parametru Ad* is modified (increa-
sing or decreasing it in accordance with
the quality criteria) and is repeated
from step 4;

7. When the number of hexagons reaches
the index calculated according to the
maximum and minimum coordinates of
the territorial area — we stop.

Software structure. The application
includes several modules, namely:

e The module for loading data with
calculations;

e The module for defining the parameters;

e Basic module of the application and
working with the geospatial map;

e The module for calculating the optimal
solution;

e The module of graphical presentation
of costs.

The application is based on GeoSpatial
components: DotSpatial 1.9 and is written on
Net technology. The programming lan-
guage used is C#, and the Visual Studio envi-
ronment.

DotSpatial is a library of geographic
information systems written for the .NET
Framework. It allows developers to integrate
spatial data, analysis and mapping into their
applications or contribute to the expansion of
the GIS community.

DotSpatial offers map control for .NET
and more GIS capabilities, including:

e displays the map in a .NET Windows
Forms;

e opens form files, grids, rasters and
images;

e creates symbols and play tags;

e redesign in-flight;
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e manipuleazd si afiseazd datele despre
atribute;

e analizeaza stiintific informatia;

e citeste datele GPS etc.

Baza informationala cuprinde date
despre numarul de site-uri optime si chel-
tuielile estimative pentru o anumita arie.
Aceste date au fost calculate separat de
aplicatie si sunt ca o bazd de cunostinte
pentru aceasta.

Ca parametri pentru aplicatie figureaza:

e aria terenului selectat de utilizator — se
calculeaza automat;

e raza initiala a hexagonului — se intro-
duce in forma de mai jos, figura 3;

e Parametru Ad* - care reprezintd
dimensiunea cu care se va mari raza
hexagonului la fiecare iteratie;

e Q2, Q1 — nivelul de calitate dorit. Sunt
disponibile 2 categorii: Q2 max = - 8 dB,
Q1 min = 40 ms si Q2 min = -15 dB,
Q1 max=200 ms.

Nivelul de complexitate de exploatare a
aplicatiei. CoverageMap este aplicatie desk-
top, care lucreazd in sistemul de operare
Windows. Este o aplicatie intuitiva si da usor
posibilitatea de a opera cu aceasta. Etapele de
calcul sunt descrise sub forma de pasi dis-
tincti (Step1-Step3) din meniul de baza Algo-
rithm. Tn Pasul 1, se incarcd harta, n
versiunea curenta este predefinitd harta Repu-
blicii Moldova. Se poate incédrca orice hartd
in formatul .shp. Pasul 2 se selecteaza zona
pentru care se doreste acoperirea. Aceasta se
face prin click pe harta, prin care se dese-
neaza un poligon. Pasul 3 — este pasul de
desenare/ calculare a acoperirii. Tn acest pas,
se deseneaza toate variantele pana la cea
optima. La identificarea solutiei optime, algo-
ritmul se opreste. Adaugator, Se poate vizua-
liza graficul solutiilor identificate. Acesta se
obtine prin tastarea meniului Graph.
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e manipulates and displays data about
attributes;

¢ analyses scientific information;

e reads GPS data, etc.

The information base includes data on
the number of optimal sites and estimated
costs for a particular area. These data have
been calculated separately by the application
and are as a knowledge base for it.

As parameters for the application are:

e the area of the land selected by the user
—is calculated automatically;

e the initial radius of the hexagon - is
inserted in the form below, figure 3;

e Parameter Ad* — which represents the
dimension with which the radius of the
hexagon will be increased at each
iteration;

e Q2, Q1 — the desired quality level.
There are 2 categories available:
Q2 min = -8 dB, Q1min = 40ms and
Q2max =-15 dB, Q1max = 200ms.

The complexity level of CoverageMap
application operation is a desktop appli-
cation, which works on the Windows opera-
ting system. It is an intuitive application and
gives the easy possibility to work with it.
The calculation steps are described in the
form of separate steps (Stepl-Step3) in the
Algorithm basic menu. In Step 1 the map is
loaded, in the current version the map of the
Republic of Moldova is predefined. Any map
can be loaded in .shp format. Step 2 selects
the area for which the coverage is desired.
This is clicked on the map where a polygon is
drawn. Step 3 — is the drawing/ calculation
step of the cover. In this step all solutions are
drawn to the optimal one. When the optimal
solution is identified, the algorithm stops.
In addition, the graph of the identified solu-
tions can be viewed. This is obtained by
typing the Graph menu.
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oY PararmetersForm

Parameters./Variable
Area size
BWA parameter:Ps. Gs, Gi. f
M
Initial Hexagon Radius
Ad*
AR
H. W
W, linlke availability

Q215 Tr}, Q14}

DK

— O e
Value
| |
| 19dBm.,15dB.28dB, 245GHz |
| radio |
1,500 =
0.500 =
| 64 kbps |
| M/MA14S, TOMA, |
| AQAM, 99.999% |
Q2 min =8 dB, @1min = 40ms =~
CANCEL

Figura 3. Fereastra de dialog cu parametrii initiali/
Figure 3. The dialog box with the initial parameters
Sursa: elaborata de autori/ Source: developed by the authors

Luand in considerare dimensiunea poli-
gonului selectat si parametri initiali (raza
initiala a hexagonului si parametru Ad*), se
pot obtine solutii rapide, dar costisitoare si cu
marja de eroare a acoperirii foarte mare sau,
micsorand acesti parametri, se poate consuma
mai mult timp, dar calitatea calculelor vor fi
mai exacte. Ca si In orice algoritm, castigand
in timp, pierdem in calitate si invers. Aici, cel
mai bine este de identificat valorile medii
prin introducerea diferitelor valori ale
parametrilor.

Concluzii

In baza metodelor si modelelor mate-
matice de descriere, evaluare si optimizare a
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Considering the size of the selected
polygon and initial parameters (the initial
radius of the hexagon and parameter Ad¥*) it
is possible to obtain fast, but expensive
solutions and with the margin of error of the
very large coverage or by reducing these
parameters it can be consumed more time, but
the quality of the calculations will be more
accurate. As with any algorithm, gaining in
time we lose in quality and vice versa. Here it
is best to identify the average values by
entering different values of the parameters.

Conclusions

Based on the mathematical methods
and models of cost description, evaluation
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costurilor pentru retelele de telecomunicatii
cu fir si fard fir, elaborate in [11] si [12] si
ajustate pentru zone geografice aparte, a fost
elaborat un model matematic generalizat de
evaluare a costurilor pentru cazul general de
dezvoltare a infrastructurii de telecomunicatii
pe intreg teritoriul tarii.

Pentru evaluarea costurilor, in confor-
mitate cu acest model si intru dezvoltarea
intregii infrastructuri de telecomunicatii la
nivel national, a fost propusd o metodologie,
realizatd in 3 etape:

1) identificarea zonelor teritoriale cu
diferite cerinte fatd de volumul si
criteriile de calitate ale serviciilor de
comunicatii, Tmpartind intreg teri-
toriul tarii 1n astfel de zone;

2) ajustarea modelului matematic gene-
ralizat de evaluare a cheltuielilor
necesare pentru dezvoltarea retelelor
de telecomunicatii in conformitate cu
conditiile specifice in fiecare zona
teritoriald, identificata la prima etapa
si calcularea cheltuielilor respective;

3) calcularea cheltuielilor totale, nece-
sare pentru dezvoltarea infrastruc-
turii de comunicatii electronice pe
intreg teritoriul tarii, dupa solutio-
narea problemei de optimizare a
cheltuielilor pentru dezvoltarea rete-
lelor de comunicatii electronice, in
fiecare zona geografica aparte.

Metodologia examinatd permite solu-
tionarea problemelor de optimizare a costu-
rilor, respectand cerintele in raport cu crite-
riile de calitate.

Pentru retelele de telecomunicatii fara
fir, n baza unui studiu de caz, folosind dife-
rite variante cu privire la criteriile de calitate,
a fost elaborata o aplicatie informatica de
realizare a algoritmului euristic de acoperire
optima a zonelor geografice cu hexagoane, in
centrul cdrora urmeazd sda fie amplasate
statiile de emisie.
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and optimization for wired and wireless
telecommunications networks, developed in
[11] and [12] and adjusted for particular
territorial areas, a generalized mathematical
model of cost evaluation has been developed
for the general case of telecommunications
infrastructure development for the whole
territory of the country.

In order to evaluate the costs according
to this model and in order to develop the
entire telecommunications infrastructure in
the country, a methodology of cost optimi-
zation was proposed, which is carried out
in 3 stages:

1) identification of the territorial areas
with different requirements regarding
the volume and quality criteria of the
communication services, dividing the
entire territory of the country in such
areas;

2) adjustment of the generalized mathe-
matical model for the evaluation of
the expenses necessary for the
development of the telecommu-
nications networks according to the
specific conditions in each territorial
area, identified at the first stage and
the calculation of the respective
expenses;

3) calculation of the total expenditures,
necessary for the development of the
electronic communications infra-
structure throughout the country,
after solving the problem of opti-
mizing the expenses for the develop-
ment of the electronic commu-
nications networks, in each particular
geographical area.

The examined methodology allows the
solution of the problems of cost optimization
respecting the requirements in relation to the
quality criteria.

For the wireless telecommunications
networks, based on a case study, using diffe-
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Algoritmul realizeaza, in mod iterativ,
cresterea diametrului hexagoanelor pana la
valoarea in care urmatoarea crestere conduce
la nerespectarea, cel putin, a unuia din cri-
teriile de calitate. Tn acest mod, poate fi
determinatd structura retelei de cost minimal.
Cu ajutorul modelelor propuse, pot fi reali-
zate anumite scenarii admisibile, selectand
dintre toate acestea varianta preferata. La
utilizarea anumitor algoritmi combinatorii sau
euristici, modelele faciliteaza identificarea
retelei de cost optimal, respectand, con-
comitent, cerintele cu privire la asigurarea
calitatii de emisie a informatiei.

Aplicatia informatica elaborata permite
facilitarea semnificativa a procesului de opti-
mizare a cheltuielilor, ce tin de dezvoltarea
retelelor de telecomunicatii atat in fiecare
zona teritoriald concretd, cat si pe intreg
teritoriul tarii.

rent variants on the quality criteria, a com-
puter application has been developed to make
the heuristic algorithm for optimal coverage
of the territorial areas with hexagons, in
the centre of which is to be broadcast sta-
tions located.

The algorithm iteratively increases the
diameter of the hexagons up to the value
where the next increase leads to failure to
meet at least one of the quality criteria. In this
way the structure of the minimum cost
network can be determined. With the pro-
posed models, certain permissible scenarios
can be realized, selecting from all of them the
preferred solution. Using certain combina-
torial or heuristic algorithms, the models
facilitate the identification of the optimal cost
network, while at the same time meeting the
requirements regarding the quality of infor-
mation transmission.

The elaborated computer application
allows significant facilitation of the process
of optimizing the expenses related to the
development of telecommunications networks
both in each specific territorial area and
throughout the country.
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Ca urmare a impactului puternic al
culturii organizationale asupra diverselor pro-
cese organizationale, cultura organizationala
si dezvoltarea durabild a Iintreprinderii a
devenit o preocupare din ce h ce mai impor-
tantd atdt pentru teoreticieni, cat si pentru
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As a consequence of the strong impact
of organizational culture on the various
organizational processes, organizational cul-
ture and sustainable development of the enter-
prise have become an increasingly important
concern for both, theorists and practitioners.
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practicieni. Implementarea principiilor dez-
voltarii durabile in cadrul intreprinderii
nu poate fi realizatd fard existenta unei cul-
turi organizationale puternice, bazate pe
asigurarea nevoilor organizatiei (economice,
sociale, de mediu) si managementul riscu-
rilor, protejarea si imbunatatirea resurselor
umane, financiare si naturale pentru gene-
ratiile viitoare.

Monografia de fatd este o lucrare
ampla, cu un continut stiintific avansat, fiind
rezultatul mai multor ani de cercetari, rea-
lizate de autoare, asupra culturii organiza-
tionale si dezvoltarii durabile. Lucrarea este
structuratd in 6 capitole, urmate de un
impresionant material bibliografic de actuali-
tate, constituit din 169 de surse.

In capitolul 1, ,,Cultura organizationala:
consideratii conceptuale”, este descrisd evo-
lutia conceptului de culturd organizationala,
prezentandu-se dimensiunile culturii orga-
nizationale si impactul acesteia asupra per-
formantelor companiei. Autoarea sustine
ideea ca companiile cu o culturd organiza-
tionald puternicd au o eficientd mai inalta,
deoarece creeaza un nivel sporit de motivare
a angajatilor, iar sentimentul de loialitate 1i
face pe oameni sa se implice activ in reali-
zarea obiectivelor companiei.

In capitolul 2, ,,Continutul culturii orga-
nizationale”, sunt abordate componentele
culturii organizationale si formele de mani-
festare ale acesteia. Totodata, autoarea pre-
zintd diverse modelari ale continutului cul-
turii organizationale si sunt analizati factorii
interni si externi de influenta a culturii
organizationale.

Un interes aparte prezintd capitolul 3,
»Metodologia cercetdrii culturii organiza-
tionale”. Autoarea cerceteaza diverse metode
calitative si cantitative de evaluare a culturii
organizationale, prezentand avantajele si
limitele acestora. O atentie deosebitd 1in
lucrare este acordata celor patru modele de
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The implementation of sustainable deve-
lopment principles within the enterprise
cannot be achieved without existence of a
strong organizational culture, based on ensu-
ring the needs of the organization needs
(economic, social, environmental) and risk
management, protecting and improving
human, financial and natural resources for
future generations.

The present monograph is a compre-
hensive work conducted by the author, with
an advanced scientific content, being the
result of several years of research on orga-
nizational culture and sustainable develop-
ment. The work is structured in 6 chapters,
followed by an impressive bibliographical
material containing 169 sources.

Chapter 1 “Organizational culture: con-
ceptual considerations” describes the evo-
lution of organizational culture concept,
presenting organizational culture dimensions
and its impact on company’s performance.
The author argues the idea that companies
with a strong organizational culture have
higher efficiency, because they create a high
level of motivation of employees, and the
feeling of loyalty makes people being
actively involved in achieving the company’s
objectives.

In chapter 2 “Content of the organiza-
tional culture” the components of the orga-
nizational culture and the ways of its mani-
festation are described. At the same time, the
author presents various methods of shaping
the content of organizational culture and the
internal and external factors influencing the
organizational culture are analysed.

Chapter 3 “Methodology of organiza-
tional culture research” is of special interest.
The author investigates various qualitative
and quantitative methods of evaluating orga-
nizational culture, presenting their advantages
and limitations. Particular attention is paid to
the four evaluation models: Edgard H.
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evaluare: modelul Edgard H. Schein, mode-
lul Denison, modelul Clayton Lafferty si
Robert Cooke, modelul Kim S. Cameron si
Robert E. Quinn. Prezinta interes analiza cul-
turii organizationale a intreprinderilor din
Republica Moldova realizate de autor, cu
aplicarea metodologiei de evaluare a culturii
organizationale  ,,Organizational  Culture
Assessment Instrument” (OCAI) a lui Kim S.
Cameron si Robert E. Quinn. Metoda data a
permis identificare a sase dimensiuni ale
culturii organizationale (caracteristice domi-
nante, leadership, managementul resurselor
umane, coeziunea organizationala, strategia si
criteriille de performantd), precum si contu-
rarea a patru tipuri de culturi organizationale
(ierarhic, piatd, clan si adhocratie). Astfel, in
mare parte, pentru Intreprinderile din tard este
caracteristica cultura de tip ierarhic, carac-
terizata prin formalism, control si orientare
spre mediul intern. In acelasi timp angajatii
semnaleaza ca si-ar dori o implicare mai mare
in luarea deciziilor, realizarea unor actiuni
orientate spre cresterea coeziunii in grup,
precum si faptul ca prefera un climat de lucru
mai dinamic si mai creativ.

In capitolul 4, ,Mentinerea si modi-
ficarea culturii organizationale”, sunt redate
mecanismele de schimbare culturald in orga-
nizatii, accentul punandu-se pe capacitatea de
a implementa viziunile si strategiile organiza-
tionale in setul de valori ale angajatilor.
Autoarea sustine ca in organizatiile, in care
cultura organizationald este orientatd spre
promovarea climatului inovativ, existd un
grad inalt de toleranta la greseli.

n capitolul 5, ,Sustenabilitatea corpo-
rativd”, sunt analizate premisele aparitiei
conceptului de dezvoltare durabila, precum si
beneficiile unui comportament sustenabil. De
asemenea, o atentie aparte autoarea acorda
responsabilitatii sociale corporatiste (RSC) in
crearea si consolidarea unor afaceri durabile.
Este apreciabil faptul ca in monografie sunt
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Schein, Denison, Clayton Lafferty and Robert
Cooke and Kim S. Cameron and Robert E.
Quinn. The analysis of the organizational
culture of enterprises in the Republic of
Moldova made by the author with the
application of organizational culture evalua-
tion methodology “Organizational Culture
Assessment Instrument” (OCAI) of Kim S.
Cameron and Robert E. Quinn represents
significance. This method allowed the
identification of six organizational culture
dimensions (dominant characteristics, leader-
ship, human resources management, organi-
zational cohesion, strategy and performance
criteria), as well as the outline of four types
of organizational cultures (hierarchical, mar-
ket, clan and adhocracy). Thus, the organi-
zational culture of most enterprises in the
country is hierarchical, characterized by
formalism, control and orientation towards
the internal environment. At the same time,
employees reported that they would like to
get more involved in decision-making, to
carry out actions aimed to increase group
cohesion, as well as the preference of a more
dynamic and creative working environment.

In chapter 4 “Maintaining and modi-
fying the organizational culture” the mecha-
nisms of cultural change in organizations are
presented, the emphasis being placed on the
ability to implement the organizational
visions and strategies in the employees’ set of
values. The author argues that organizations
where the organizational culture is innovative
environment oriented there is a high degree
of error tolerance.

Chapter 5 “Corporate sustainability”
analyses the premises of the emergence of
sustainable development concept, as well as
the benefits of sustainable behaviour. Also,
the author pays special attention to corporate
social responsibility (CSR) in creating and
consolidating sustainable businesses. It is
noticeable that the monograph analyses the
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analizate practicile autohtone in domeniul
responsabilitatii sociale, inclusiv abordarea
acestui concept in cadrul intreprinderilor mici
si mijlocii. In baza studiului realizat, autoarea
conchide ca, in intreprinderile din Republica
Moldova, activitatile de responsabilitate
sociald se refera la etapa incipienta de evo-
lutie a conceptului de RSC, care se caracte-
rizeazd prin efectuarea, cu preponderentd, a
actiunilor filantropice. Cu toate acestea,
antreprenorii sunt constienti de faptul ca
realizarea activitatilor de RSC reprezinta
actiuni importante pentru dezvoltarea dura-
bild a companiei.

In capitolul 6, ,,Cultura organizationala
— factor de sporire a nivelului de sustenabi-
litatea companiei”, autoarea aduce in discutie
subiectele legate de managementul dezvol-
tarii durabile si necesitatea orientdrii intre-
prinderii spre principiile dezvoltarii durabile.
Deoarece o organizatie nu poate deveni Sus-
tenabila fara implicarea stakeholderilor, autoa-
rea sustine ca aceasta trebuie sa aiba o relatie
buna cu stakeholderii: actionari, investitori,
angajati, clienti, furnizori, grupe speciale de
interese etc. De asemenea, pentru ca initia-
tivele de dezvoltare durabila sa fie realizate cu
succes de catre companie, acestea trebuie sa
fie in concordanta cu valorile culturii organi-
zationale. Autoarea sustine, ca modificarea
culturii organizationale, 1n sensul implicarii si
acceptarii aprecierii performantei prin filtrul
sustenabilitdtii, va promova un management
orientat spre dezvoltarea durabila.

In concluzie mentionam, ci monografia
»Cultura organizationala si  dezvoltarea
durabilad a intreprinderii” reprezinta o lucrare
originala si de actualitate. Avantajul mono-
grafiei reprezintd demersul atdt teoretic,
privind cultura organizationala si dezvoltarea
durabila, cat si cel practic, prin analiza cul-
turii organizationale si a tendintelor in
domeniul RSC din cadrul intreprinderilor din
Republica Moldova.
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local practices in the field of social res-
ponsibility, including the approach of this
concept within small and medium-sized
enterprises. Based on the study, the author
concludes that Moldovan enterprises, accor-
ding to their social responsibility actions, are
at incipient stage of evolution of the CSR
concept, which is characterized by carrying
out, mainly, philanthropic activity. However
entrepreneurs are aware that carrying out
CSR activities are important actions for the
sustainable development of the company.

In chapter 6 “Organizational culture —
factor of increasing the sustainability level of
the company” the author argues about
sustainable development management and the
need of company orientation towards the
principles of sustainable development. Due to
the fact that an organization cannot become
sustainable without stakeholders involvement,
the author argues that it must have a good
relationship with the stakeholders: sharehol-
ders, investors, employees, customers, sup-
pliers, special interest groups, etc. Also, in
order to assure success to sustainable deve-
lopment initiatives undertaken by the company
they should correspond to the organizational
culture values. The author claims that the
organizational culture change, by involving
and accepting the assessment of performance
through sustainability filter, will promote sus-
tainable development management.

In conclusion, we mention that the mono-
graph “Organizational culture and sustainable
development of the company” represents an
original and up-to-date work. The strength of
the monograph is the theoretical approach
regarding the organizational culture and
sustainable development, as well as the prac-
tical one, the organizational culture and trends
in the field of CSR within the enterprises of the
Republic of Moldova analyses.

The paper will be useful not only to
undergraduate, master, PhD students, but
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Lucrarea va fi utild nu numai studen-
tilor, masteranzilor, doctoranzilor, ci si mana-
gerilor si tuturor celor ce doresc sa se fami-
liarizeze cu domeniul culturii organizatio-
nale si dezvoltarii durabile a intreprinderii.
Materialele prezentate in monografie pot fi
utilizate la predarea cursurilor universitare,
precum si pot servi in calitate de sursa
importantd de informatii pentru persoanele
antrenate Tn elaborarea strategiilor in dome-
niul managementului dezvoltarii durabile.

Recenzent: prof. univ. dr.
Angela Solcan, ASEM
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also to managers and all those who want
to become familiar with the field of orga-
nizational culture and sustainable develop-
ment of the enterprise. The materials pre-
sented in the monograph can be used in
teaching the university courses, as well as can
serve as an important source of information
for the people involved in elaboration of
strategies in the field of sustainable deve-
lopment management.

Reviewer: Professor, PhD
Angela Solcan, ASEM
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