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Prezentul studiu analizeaza specificul ges-
tiunii intreprinderilor din sectorul energetic al
Republicii Moldova, precum si elucideaza cele mai
stringente probleme si provocari pe care acestea le
intampind. Astfel, scopul acestui articol este sa
analizeze specificului managementului energetic in
Republica Moldova. Metodologia cercetarii s-a
focusat pe utilizarea analizei teoretice, gravitind cu
epicentrul spre cercetarea empiricd, a carui specific
este unul calitativ, caracteristic analizei de continut.
Ca urmare a observatiilor efectuate, putem mentiona
ca managementul energetic din Republica Moldova
este unul deficitar si foarte complex, dat fiind faptul
ca in acest domeniu, in ultimii 20 de ani (2001-
2021), au fost realizate foarte putine schimbari care
ar fi influentat pozitiv dezvoltarea acestuia.

Cuvinte-cheie: management energetic, sistem
energetic, energie electricd, intreprinderi electrice,
consum energetic.

JEL: Q40, Q42, Q47.

Introducere

Energia a devenit unul dintre principalii factori
de cost ai societatii in care traiim. Prin urmare, crearea
si dezvoltarea de sisteme, si solutii tehnice care pot
asigura economisirea energiei, si reducerea costurilor
energetice, sunt de o importanta majora in aproximativ
toate tarile lumii. Perfectionarea sistemelor de consum
a energiei electrice poate duce la o reducere semni-
ficativa a costurilor energetice.

Sectorul energetic reprezintd unul dintre cele
mai importante, strategice si dinamice sectoare din
Republica Moldova. Datorita importantei decisive a
sectorului, autoritatile incearca sa identifice diverse
modalitati, masuri si politici de a eficientiza activitatea
acestuia. Astfel, in ultimii ani, In contextul crizei
energetice din Republica Moldova si a multiplelor
provociri legate de gasirea noilor surse de asigurare
cu energie electrica, autoritatile incearca sd armoni-
zeze legislatia, cadrul normativ national, care le-ar
permite diversificarea surselor de aprovizionare cu
energie electricd, dar si eficientizarea transportarii, si
livrérii catre consumatorii finali.
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This study analyses the management specifics
of the enterprises in the energy sector of the Republic
of Moldova, as well as elucidates the most pressing
problems and challenges they face. Thus, the purpose
of this article is to analyse the specifics of energy
management in the Republic of Moldova. The
methodology of the research is focused on the use of
theoretical analysis, gravitating with the epicentre
towards empirical research, whose specific is a
qualitative one, characteristic of content analysis. As
a result of the observations made, we can mention
that the energy management in the Republic of
Moldova is deficient and very complex, given that in
this field, in the last 20 years (2001-2021), very few
changes have been made that would have positively
influenced its development.
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Introduction

Energy has become one of the main cost
factors of the society in which we live. Therefore, the
creation and development of systems, and technical
solutions that can ensure energy savings, and the
reduction of energy costs, are of major importance in
almost all countries of the world. Improving elec-
tricity consumption systems can lead to a significant
reduction in energy costs.

The energy sector is one of the most important,
strategic and dynamic sectors in the Republic of
Moldova. Due to the decisive importance of the sector,
the authorities are trying to identify various ways,
measures and policies to make its activity more
efficient. Thus, in recent years, in the context of the
energy crisis in the Republic of Moldova and the
multiple challenges related to finding new sources
of electricity insurance, the authorities are trying to
harmonize the legislation, the national regulatory
framework, which would allow them to diversify the
sources of electricity supply, but also to streamline the
transport, and delivery to final consumers.
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In vederea sporirii securititii energetice a tarii,
autoritatile locale isi propun sa diversifice sursele de
aprovizionare, s se apropie de piata energetica din
asigurare a tarii cu energie electrica, si gaze naturale.
Desi, acest lucru necesitd timp si investitii colosale,
totusi reprezintd un obiectiv strategic pentru tara
noastrd, in vederea depasirii crizei energetice create la
nivel statal, dar si a reducerii dependentei de unica sursa
de aprovizionare cu energie electrica.

Metodologia cercetarii

Prezentul studiu reprezinta o incursiune teo-
retico-metodologica complexa, a carui epicentru gra-
viteaza pe studiul empiric, materializat pe analiza de
continut.

Scopul acestui studiu este analiza caracte-
risticilor specifice managementului energetic 1n
Republica Moldova.

Obiectivele investigatiei cercetarii sunt:

a) cercetarea abordarilor conceptuale ale mana-
gementului energetic;

b) elucidarea procedurilor caracteristice mana-
gementul energetic;

c) elucidarea specificului managementului ener-
getic in Republica Moldova;

d) identificarea principalelor probleme si pro-
vocari cu care se confruntd managementul
energetic in Republica Moldova.

Metodologia cercetarii s-a focusat pe utili-
zarea analizei teoretice, mizand pe analiza empirica,
a carui specific este unul calitativ, caracteristic anali-
zei de continut. Totodatd, au fost utilizate in calitate
de metode: analiza, sinteza, inductia, deductia si
abductia — metode care ne-au ajutat sa intrdm in
esenta conceptelor analizate, precum si sa identificam
elementele specifice, caracteristice pentru Republica
Moldova. Pe langd amalgamul de metode prezentate,
am utilizat si analiza tendintelor, unde a fost cercetata
dinamica anumitor indicatori specifici domeniului, in
diferite perioade de timp.

Studiul exceleaza prin complexitate, continut,
dar si actualitate a tematicii abordate, in contextul
actualei crize energetice mondiale cu care se con-
frunta intreaga Europa.

Continut si discutii

Intreprinderile din sectorul energetic reprezinti
coloana vertebrald a iIntregii economii nationale,
deoarece de performantele Intreprinderilor din acest
sector depinde functionalitatea 1intregii economii
nationale. Asadar, managementul intreprinderilor din
domeniul respectiv trebuie sa se centreze pe principii
si metode moderne, sd se adapteze noilor rigori ale
mediului dinamic, sa infiltreze noi tehnologii, care le-
ar permite sd dezvolte avantaje competitive si sa tinda
spre asigurarea sustenabilitatii.

Managementul energetic reprezintd un concept
complex, abordat diferit in literatura de specialitate.
Desi existd mai putine studii dedicate managementului

In order to increase the energy security of the
country, the local authorities aim to diversify the
sources of supply, to get closer to the energy market
in the European Union, but also to diversify the
possibilities of providing the country with electricity,
and natural gas. Although this requires colossal time
and investment, it is still a strategic objective for our
country, in order to overcome the energy crisis
created at the state level, but also to reduce depen-
dence on the only source of electricity supply.

Methodology of research

The present study represents a complex theo-
retical and methodological incursion, whose epicen-
tre gravitates on empirical study, materiallized on
content analysis.

The purpose of this study is to analyse the
specific characteristics of energy management in the
Republic of Moldova.

The objectives of the research investigation are:

a) research into conceptual approaches to
energy management;

b) elucidation of the procedures that are specific
to energy management;

c) elucidation of the specifics of energy mana-
gement in the Republic of Moldova;

d) identifying the main problems and challenges
faced by energy management in the Republic
of Moldova.

The research methodology is focused on the
use of theoretical analysis, relying on empirical
analysis, which has a more qualitative specific, cha-
racteristic of content analysis. At the same time, as
research methods were used the following: analysis,
synthesis, induction, deduction and abduction —
methods that helped us to enter into the essence of
the analysed concepts, as well as to identify the spe-
cific elements, characteristic for the Republic of
Moldova. In addition to the variety of the presented
methods, we also used trend analysis, where the dyna-
mics of certain indicators specific to the investigated
field was studied in different periods of time.

The study excels in complexity, content,
but also in the current topic, in the context of
the current global energy crisis that is faced by the
entire Europe.

Content and discussions

Energy companies are the backbone of the
national economy, because the performance of
businesses in this sector depends on the functionality
of the entire national economy. Therefore, the
management of companies in the field must focus on
modern principles and methods, adapt to the new
rigors of the dynamic environment, infiltrate new
technologies that would allow them to develop
competitive advantages and aim for sustainability.

Energy management is a complex concept,
approached differently in the literature. Although
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energetic national, in continuare, am punctat o scurtd
retrospectiva conceptuala.

Managementul energetic este definit ca o
combinatie de metode industriale aplicate in mana-
gementul afacerilor, cu scopul de a ajuta la utilizarea
optimd a resurselor energetice pentru procesarea
eficienta a sarcinilor [17].

Managementul energetic este 0 perspectivi
evaluativa a gestiunii sistemului energetic si este
important sa se evalueze, si s se producad utilizarea
eficientd a energiei pentru a maximiza profiturile,
precum si pentru a spori pozitiile competitive, prin
masuri organizatorice, si optimizarea eficientei
energetice in proces [1, 2].

Un management energetic eficient reprezinta
un instrument esential atit pentru economisirea
costurilor energetice, cdt si pentru limitarea impac-
tului asupra mediului. Factorul decisiv pentru
implementarea de succes a eficientei energetice este
un management energetic corespunzator [18].

O buna gestionare a consumului de energie
contribuie la economisirea energiei in sine, pe de o
parte, precum si la obtinerea majoritatilor masurilor
tehnice de economisire a energiei, pe de alta parte.

Managementul energetic, din orice perspectiva
abordata, meritd atentie din tripld perspectiva: finan-
ciara, sociald si de mediu [8].

Perspectiva financiard se concentreaza pe
profitabilitate, controlul marjei si sporirea compe-
de mediu se concentreaza pe beneficiile pe care
intreprinderile si angajatii lor le oferd pentru socie-
tatea care castigd din procedurile eficiente ale
managementului energetic.

intrucat economia Republicii Moldova este
total dependenta de importurile de resurse energetice,
in a doua jumatate a anului 2021, criza energetica a
ajuns la apogeu, inregistrand cresteri colosale ale
preturilor la resursele energetice achizitionate din
Rusia. Astfel, incepand cu octombrie 2021, odata cu
cresterea semnificativa a preturilor la gazele naturale,
de la 265 dolari/1000m® la 1193 dolari/1000m° s-a
inregistrat un efect dramatic al cresterii preturilor in
toate sectoarele economiei nationale [4,5].

Réazboiul din Ucraina a agravat si mai mult
criza energetica din Republica Moldova, manifestand
un impact negativ asupra economiei nationale, in
special, a capacitatii acesteia de a-si onora datoriile.
Presiunea majora, creatd de cresterea preturilor, a
ramas a fi suportatd de catre cetdtenii Republicii
Moldova, fapt care a cauzat doar prejudicii eco-
nomiei, per ansamblu.

Cercetand raportul privind eficienta energetica,
publicat de Agentia de Eficientd Energeticd (AEE),
pentru anul 2020, putem mentiona ca, desi Republica
Moldova nu este stat membru al UE, totusi in
documentele strategice nationale din domeniul ener-
getic, se observa cad tara noastrd Incearcd sid armo-
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there are fewer studies dedicated to national energy
management, we have further pointed to a brief
conceptual retrospective.

Energy management is defined as a combi-
nation of industrial methods applied in business
management, with the aim of helping to optimally use
energy resources for efficient task processing [17].

Energy management is an evaluative pers-
pective management of the energy system and it
is important to assess, and produce, the efficient
use of energy to maximize profits, as well as to
increase competitive positions, through organiza-
tional measures, and optimize energy efficiency in
the process [1, 2].

Efficient energy management is an essential
tool for both saving energy costs and limiting
environmental impact. The decisive factor for the
successful implementation of energy efficiency is an
appropriate energy management [18].

Good management of energy consumption
contributes to the saving of energy itself on the one
hand, as well as to the majority of technical energy
saving measures on the other.

Energy management, from any perspective
approached, deserves attention from three perspec-
tives: Financial, social and environmental [8].

The financial perspective focuses on profi-
tability, margin control and increasing business
competitiveness, while the social and environmental
side focuses on the benefits that businesses and their
employees provide to the society that gains from
efficient energy management procedures.

As the economy of the Republic of Moldova
is totally dependent on imports of energy resources,
in the second half of 2021, the energy crisis reached
its peak, registering colossal increases in prices
for energy resources purchased from Russia. Thus,
starting with October 2021, with the significant
increase in natural gas prices, from USD 265/1000m*
to USD 1193/1000m®, there was a dramatic effect
of price increase in all sectors of the national
economy [4,5].

The war in Ukraine further aggravated the
energy crisis in the Republic of Moldova, showing a
negative impact on the national economy, in par-
ticular, its ability to honour its debts. The major
pressure, created by the price increase, remained
to be borne by the citizens of the Republic of
Moldova, which caused only damage to the economy
as a whole.

Looking at the report on energy efficiency,
published by the Energy Efficiency Agency (EEA)
for 2020, we can mention that, although the Republic
of Moldova is not an EU member state, however, in
the national strategic documents in the energy field,
it is noted that our country is trying to harmonize
and readjust the legislation, and the normative acts
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prevederile, si demersurile strategice ale UE [3].

Esenta Strategiei Energetice a Republicii

Moldova pana in 2030 este redata in tabelul 1.

Nr.crt./ No.

to the provisions, and the strategic approaches of

the EU [3].

The essence of the Energy Strategy of the
Republic of Moldova until 2030 is given in table 1.

Tabelul 1/ Table 1

Prevederile reducerii consumului de energie in documentele strategice
din Republica Moldova/ The provisions of reducing energy consumption in strategic
documents from the Republic of Moldova

Ciile de reducere a consumului
de energie/ Ways to reduce energy
consumption

2

Reducerea consumului
de energie finala in
toate sectoarele
economiei nationale
(fata de 2009)/
Reduction of final
energy consumption

in all sectors of the
national economy
(compared to 2009)

Reducerea intensitatii
energetice/ Reduction
of energy intensity

Reducerea pierderilor
inretelele de T+D

a energieielectrice/
Reduction of T+D
power losses

Reducerea pierderilor
inretelele de T+D

a gazelor naturale/
Reduction of T+D
losses of natural gas

Reducerea pierderilor
in retelele termice/
Reducing losses in
thermal networks

Reducerea consumului
de energie in
Constructii/

Reducing energy
consumption in
construction

Strategia Moldova —2020/
Moldova Strategy - 2020

10% — 2020

pana la/
up to 13%
— 2015,

11% — 2020

10% — 2020

Strategiade mediupentru anii 2014-2023/
Environmental Strategy for 2014-2023

NS

Strategia energeticia RepubliciiMoldova
o pana in anul 2030/ Energy Strategy of the
Republic of Moldova until 2030

9% — 2016,
20% — 2020

10% — 2020

pana la/
up to 13% —
2015,
11% — 2020

20% — 2015,
39% — 2020

2% — 2015,
5% — 2020

10% — 2020

Programulnational pentru
eficienta energetici2011-2020/ National
Energy Efficiency Program 2011-2020

(o2}

20% — 2020

pana la/
upto7-—
10%,
cu 5—8% pe
an
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Planul national de actiuni in domeniul
energiei din surse regenerabile pentru anii

2013-2020/ National Renewable Energy
Action Plan for 2013-2020
Strategia de dezvoltare cuemisii reduse
a Republicii Moldova panai in anul 2030/ The
low-emission development strategy of the
Republic of Moldova by 2030

-
o0}
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1 2 3 4

8. Ponderea energiei din
surse regenerabile —
energieelectrica/
Share of energy from
renewable sources —
electricity

10% — 2020

9. Ponderea energiei din
surse regenerabile/
Share of energy from
renewable sources

10% — 2020

10. Ponderea cladirilor
publice renovate/
Share of renovated
public buildings

11. Reducerea emisiilor
de gaze cu effect
de sera (1990)/
Reduction of
greenhouse gas
emissions (1990)

cel putin/
at least
20% — 2020

25% — 2020

Sursa: elaborat de autori in baza [3,4,10,11,12,13,14]/

Continuarea tabelului 1/ Continuation of table 1

5 6 7 8
10% — 2020 10% — 2020
4% — 2015
! 04 — 0H —
10% — 2020 10% —2020 = 10% — 2020
10% — 2020
cel putin/ cel putin/
25% —2020 at least at least
25% — 2020 64% — 2030

Source: elaborated by the authors based on [3.4,10,11,12,13,14]

Analizand datele tabelului, putem observa ca,
potrivit Strategiei Energetice a Republicii Moldova
pana in 2030, tara noastra si-a propus sda reduca
consumul de energie cu 20% pana in 2020 si a
intensitatii energetice cu pana la 39% 1in 2020
(tabelul 1).

Pe de altd parte, conform Strategiei de dez-
voltare cu emisii de gaze pana in 2030, observam ca
Republica Moldova are drept obiectiv strategic
reducerea emisiilor de gaze cu cel putin 64% pana in
2030. Totodata, tara noastrd intentioneazd sa
sporeasca ponderea energiei regenerabile din surse
regenerabile la 10%, dar si sa reducd, in acelasi timp,
energia consumatd in constructii la 10%. Un alt
obiectiv strategic national este sporirea producerii de
energie electrica din surse netraditionale. Cercetand
datele statistice nationale, putem mentiona cd la
nivelul anului 2020, in Republica Moldova, ponderea
energiei netraditionale era de 3,04% [3].

Desi obiectivele UE si demersurile strategice
nationale din domeniul energetic puncteaza o
reducere constantd a consumului de energie electrica,
totusi, datele statistice pentru anul 2021 denota o
crestere a consumului de energie electricad cu 7,5%
fata de anul 2020, crestere cauzatd de reluarea
activitatii economiei nationale, ca urmare a crizei
pandemice.

in continuare, in tabelul 2, sunt redate sche-
matic datele cu privire la indicatorii energetici
generali la nivel national.
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Analysing the data provided in the table, we
can see that, according to the Energy Strategy of the
Republic of Moldova until 2030, our country has set
itself the goal to reduce energy consumption by
20% by 2020 and energy intensity by up to 39% in
2020 (table 1).

On the other hand, according to the gas
emissions Development Strategy until 2030, we note
that Moldova has as strategic objective the reduction
of gas emissions by at least 64% by 2030. At the
same time, our country intends to increase the share
of renewable energy to 10%, but also to reduce, at
the same time, the energy consumed in construction
to 10%. Another national strategic objective is to
increase the production of electricity from non-
traditional sources. Looking at national statistical
data, we can mention that in 2020, in the Republic of
Moldova, the share of non-traditional energy was
3.04% [3].

Although EU targets and national strategic
approaches in the energy field point to a steady
reduction in electricity consumption, however, sta-
tistical data for 2021 show an increase in electricity
consumption by 7.5% compared to 2020, an increase
caused by the resumption of activity of the national
economy, as a result of the pandemic crisis.

The data on the general energy indicators at
national level are presented schematically in table 2.
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Tabelul 2 /Table 2

Indicatori energetici generali la nivel national, 2001-2021/
General energy indicators at national level, 2001-2021

Indicii dU“'tf"tea. 2001 | 2005 | 2010 | 2018 | 2019 | 2020 | 2021
€ masura
1. Cantitatea de energie electrica mil. kwh | 31948 | 33595 | 3835,7 | 4178,8 | 4301,9 | 4269,8 | 4591,7
procuratd — total/ The amount
of e|ectricity purchased — total mil. lei 1 161,6 1 180,1 2 905,5 4 152,1 4 542,9 4 154,6 4 779,2
2. Pretul mediu de procurare
a energiei electrice/ bani/kWh 36,4 35,1 75,8 99,4 105,6 97,3 104,1
The average price of electricity
3. Cantitatea de energie electrica mil. kwWh | 2166,0 | 2585,0 | 3229,2 | 3737,6 | 3875,1 | 3866,1 | 4 155,8
livrata consumatorilor — total/
The amount of electricity mil. lei | 13764 | 19431 | 43204 | 69268 | 68065 | 67986 | 6400,5
delivered to consumers — total
4. Pretul mediu de furnizare a
energiei electrice (fara TVA)/ -
Average electricity supply bani/kWh 63,6 75,2 133,8 185,3 175,7 175,9 154,0
price (excluding VAT)

Sursa: Raportul ANRE, 2021. Disponibil: https://www.anre.md/raport-de-activitate-3-10 [4]/
Source: ANRE report, 2021. Available: https://www.anre.md/raport-de-activitate-3-10 [4]

Din datele tabelului, putem observa cd, in
ultimii 20 de ani, in Republica Moldova a crescut
considerabil cantitatea de energie procuratd, de la
3194,8 kWh, in anul 2001 la 4591,7 kWh, la nivelul
anului 2021. Cresterea cu peste 40% a cantitatii de
energie electrici procurata puncteaza necesitatea
acutd de generare, aprovizionare cu energie electrica
din surse regenerabile, actiuni care vor ajuta la
reducerea impactului negativ asupra mediului, dar si
la atingerea obiectivelor UE 2030.

O crestere spectaculoasd se inregistreaza si la
pretul mediu de achizitie al energiei electrice in
perioada analizata. Astfel, dacd in anul 2001 pretul
de achizitie era de 36,4bani/kWh, atunci pand in
2021, se Inregistreaza o crestere cu peste 300%,
atingand valoarea de 104,1 bani/kWh. In contextul
crizei energetice create la nivel national, presiunea
enormd asupra gospodariilor casnice creeazd panica
si accentueaza criza financiara nationala.

Odata cu cresterea energiei electrice procurate,
in perioada 2001-2021, se Inregistreazd o crestere
semnificativa si la nivelul energiei electrice livrate
catre consumatorii finali. Astfel, daca la nivelul anului
2001, in Republica Moldova, companiile din domeniu
au livrat 2166,0 mil kWh, atunci pana in anul 2021,
valoarea s-a dublat, inregistrind o crestere cu peste
91%, ajungand la cifra de 4155,8 mil kWh. Cresterea
spectaculoasda a consumului de energie electrica
creeaza probleme mari autoritatilor, in special acum, in
contextul crizei energetice si impune aplicarea
imediatd a masurilor de diversificare a surselor de
aprovizionare a tarii cu energie electrica, dar si atestd
necesitatea cresterii ponderii surselor regenerabile.

From the data of the table, we can observe
that during the last 20 years, the amount of energy
procured increased considerably in the Republic of
Moldova, from 3194.8 kWh in 2001 to 4591.7 kWh
in 2021. The increase of more than 40% in the
amount of electricity procured points to the acute
need for generation, supply of electricity from
renewable sources, actions that will help to reduce
the negative impact on the environment, but also to
achieve the EU 2030 targets.

A spectacular increase is also recorded at the
average electricity purchase price in the analysed
period. Thus, if in 2001 the purchase price was
36,4bani/kWh, then by 2021, there is an increase of
over 300%, reaching the value of 104.1 bani/kWh. In
the context of the national energy crisis, the enor-
mous pressure on households creates panic and
exacerbates the national financial crisis.

With the increase of electricity purchased, in
the period 2001-2021, there is also a significant
increase in the level of electricity delivered to final
consumers. Thus, if in 2001, in the Republic of
Moldova, the companies in the field delivered 2166.0
million kWh, then by 2021, the value doubled, regis-
tering an increase of over 91%, reaching the figure of
4155.8 million kWh. The spectacular increase in
electricity consumption creates big problems for the
authorities, especially now, in the con-text of the
energy crisis and requires the immediate application
of measures to diversify the country’s electricity
supply sources, but also attests to the need to increase
the share of renewable sources.
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Pretul mediu de furnizare a energiei electrice a
crescut si el la randul sdu de la 63,6 bani/kWh, in
anul 2001, la 154,0 bani/kWh, in anul 2021. Astfel,
observdm o crestere dramatica a preturilor la energia
electrica de peste 2,4 ori fatd de anul 2001. Aceasta a
creat o povard energetica nationala fara precedent, cu
care se confruntd tara noastrd pana in prezent.
Aceastd problema strategicd se rasfrange negativ
asupra tuturor celorlalte sectoare ale economiei natio-
nale, unde la nivelul anului 2021 s-a inregistrat o
crestere a preturilor la produse fard precedent, de
aproximativ 40-50%.

Analiza surselor interne de producere a energiei
electrice puncteazd cd companiile S.A. ,,Termo-
electrica” si SA ,,CET-Nord” asigurd 81% (797,9 mil
kWh) din totalul energiei electrice produsd 1in
Moldova. Pe langa aceasta, Republica Moldova
dispune si de surse interne de producere a energiei
electrice pe baza surselor eoliene (7,8%) sau 76,3 mil
kWh, dar si a energiei solare (0,8%) sau 7,8 mil
kWh, fiind urmate de centralele pe biogaz, care oferd
3,3% sau 32,2 mil kWh, si centralele electrice ale
fabricilor de zahdr, care asigura 0,3% din capacitatea
totald de producere interna.

Un loc important in producerea energiei
electrice nationale o are Hidrocentrala de la Costesti,
care ofera 6,9% din volumul total de energie electrica
produsa in tard, dar, in acelasi timp, asigurd 4% din
consumul national de energie electrica [4].

Producerea energiei electrice din surse re-
generabile in anul 2021, este redata in figura 1.

The average electricity supply price also rose
from 63.6 bani/kWh in 2001 to 154.0 bani/kwWh in
2021. Thus, we see a dramatic increase in electricity
prices more than 2.4 times compared to 2001. This
has created an unprecedented national energy burden
that our country is facing up to now. This strategic
problem is negatively affecting all other sectors of
the national economy, where in 2021 there was an
unprecedented increase in product prices of around
40-50%.

The analysis of internal sources of electricity
production points out that the companies S.A.
“Termoelectrica” and S.A. “CET-Nord” provides
81% (797.9 million kwh) of the total electricity
produced in Moldova. In addition, the Republic of
Moldova also has domestic sources of electricity
generation based on wind sources (7.8%) or 76.3
million kWh, but also solar energy (0.8%) or 7.8
million kWh, followed by biogas plants, which
provide 3.3% or 32.2 million kWh, and the power
plants of sugar factories, which provide 0.3% of the
total domestic production capacity.

An important place in the production of
national electricity is the Costesti hydroelectric
plant, which provides 6.9% of the total volume of
electricity produced in the country, but at the same
time provides 4% of the national electricity con-
sumption [4].

The production of electricity from renewable
sources in 2021 is shown in figure 1.

7,80%

0,80% /_0,30%

3,30%

6,90%

10,40%

OS.A. ,,Termoelectrica”

B S.A. ,,Cet Nord”

ONHE Costesti

O Biogaz

B Fotovoltaica/ Photovoltaic
E Eoliana/ Eolian

M Fabricile de zahar/ Sugar factories

70,60%

Figura 1. Structura energiei electrice produse la nivelul anului 2021, in Republica Moldova/
Figure 1. The structure of electricity produced in 2021 in the Republic of Moldova
Sursa: Raportul anual ANRE, 2021: https://www.anre.md/raport-de-activitate-3-10 [4]/
Source: ANRE Annual Report, 2021: https://www.anre.md/raport-de-activitate-3-10 [4]
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Indicii privind productia si procurdrile de
energie electrica de catre companiile din Republica
Moldova, sunt redati in tabelul 3.

The indications regarding the production and
procurement of electricity by the Republic of
Moldova companies are given in table 3.

Tabelul 3 /Table 3

Productia si procuririle de energie electricia de Republica Moldova, 2001-2021/
Production and procurement of electricity by the Republic of Moldova, 2001-2021

Indicii/ Indices 2001 2005 2010 2018 2019 2020 2021
Productia de energie electrica
(livrata de laliniile electrice de plecare) —
total, mil. kWh/ Electricity production 1042,9 | 9998 888,1 804,2 801,1 851,4 984,7
(delivered from the starting power lines) —
total, million kWh
incl.: CET-1
(din/from 2015 — S.A. ,, Termoelectrica™) 1154 128,9 82 ) ) ) )
CET-2 812,6 724,7 665,4 651 601,3 621 695,5
(din/ from 2015 — S.A. ,, Termoelectrica™) ' ' ' ' '
CET-Nord 315 55,5 57,1 53,9 58,3 100,5 102,4
NHE Costesti 72,2 83,8 78,3 43,7 64 46,7 67,5
alti producatori din SRE/
Other producers in RES 53,5 749 813 116,6
alti producatori interni/ other domestic 11.2 6.9 53 ) 25 19 27
producers
Procuririle de energie electrica — total, mil.
kWh/ Electricity purchases — total, million 31948 | 34651 | 39156 | 43039 | 43019 | 42698 | 45917
kwWh
incl.: RED Nord/ Incl.: RED North 569,7 588,1 651 85 76,4 74,3 78,1
RED Nord-Vest 314,9 287,1 342,4 x x X X
Premier Energy Distribution 2310,2 | 2484,3 | 2842,2 243,2 2439 226 2414
Premier Energy X X X 27676 | 26215 | 25439 | 2728,4
FEE Nord x X x 970 972,7 949 1046,1
Moldelectrica X X X 112,9 106,5 103,4 116,4
Consumatorii finali ce au utilizat dreptul de
consumatori eligibili/ Final consumers who X 105,6 80 125,1 280,9 373,3 381,2
have used the right of eligible consumers

Sursa: Raportul anual ANRE, 2021: https://www.anre.md/raport-de-activitate-3-10 [4]/
Source: ANRE Annual report, 2021: https://www.anre.md/raport-de-activitate-3-10 [4]

Totodata, procurarile de energie electrica au fost
asigurate de SA ,RED-Nord” care a procurat, la
nivelul anului 2021, 78,1 mil kWh, in descrestere
semnificativa, cu peste 7 ori, fatd de anul 2001, cand
procurdrile au inregistrat valoarea de 569,7 mil kWh.
Cea mai mare parte a procurarilor de energie electrica
au fost asigurate de compania Premier Energy, care,
incepand cu anul 2018, a procurat cantitati semnifica-
tive de energie electrica, inregistrand, la nivelul anului
2021, valoarea de 2728,4 mil kWh. O alta companie
care se ocupa de procurarea energiei electrice este FEE
Nord, care in perioada anului 2021 a procurat 1046,1
mil kWh si Moldelectrica cu 116,4 mil kWh.

O evolutie ascendenta a inregistrat livrarea de
energie electrica, care, in perioada 2001-2021, a
inregistrat o dinamica pozitiva in Republica Moldova
(tabelul 4).

At the same time, the procurement of elec-
tricity was ensured by S.A. “RED-Nord” which pro-
cured, in 2021, 78.1 million kWh, significantly
decreasing, by more than 7 times, compared to 2001,
when procures registered the value of 569.7 million
kWh. Most of the electricity purchases were provided
by Premier Energy, which, since 2018, has procured
significant amounts of electricity, with a value of
2728.4 million kWh in 2021. Another company that
deals with the procurement of electricity is FEE
Nord, which in 2021 procured 1046.1 million kWh
and Moldelectrica with 116.4 million kWh.

An upward trend recorded the supply of
electricity, which, in the period 2001-2021, registe-
red a positive dynamics in the Republic of Moldova
(table 4).
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Tabelul 4 / Table 4

Livrarile de energie electrici in Republica Moldova, 2001-2021/
Supply of electricity to the Republic of Moldova, 2001-2021

Indicii/ Indices 2001 2005 2010 2018 2019 2020 2021
Livrat util consumatorilor (consumul
g‘l‘ii':grge'g f(l)"g;;';j?n‘e:gt(z'leg'r'lc :‘t\;\’h/ 21660 26951 33116 38627 38751 38662 41558
consumption) — total, million kwWh
incl.: RED Nord 391,0 483,2 564,7 x x x x
RED Nord-Vest 181,0 220,3 288,6 X X X X
Premier Energy Distribution 1594,0 18816 | 23759 x x x x
Premier Energy 27676 26215 25439 27284
FEE Nord 970,0 972,7 949,0 1046,1
Consumatorii finali ce au utilizat dreptul
de consumatori eligibili/ Final consumers X 101,6 774 125,1 280,9 3733 381,2
who have used the right of eligible consumers
Alti consumatori/ other consumers X 8,4 50 x x x x

Sursa: Raportul anual ANRE, 2021: https://www.anre.md/raport-de-activitate-3-10 [4]/
Source: ANRE Annual Report, 2021: https://www.anre.md/raport-de-activitate-3-10 [4]

in ultimul an se atesti o crestere cu peste 7,5%
a livrarilor totale inregistrate de energie electrica in
Republica Moldova, ajungéand, la nivelul anului 2021,
la valoarea de 4155,8 mil kWh.

Cea mai mare parte a energiei electrice livrate,
a fost asiguratd de compania Premier Energy si FEE
Nord, societati responsabile de livrarea catre
consumatorii casnici a energiei electrice.

Analizand datele statistice prezentate de catre
Autoritatea Nationala de Reglementare in domeniul
Energiei (ANRE), putem mentiona ca in ultimii 5
ani, companiile locale producatoare de energie elec-
trica au produs un volum mai mare de energie
electrica din surse regenerabile (tabelul 5).

During the last year, there was an increase of
over 7.5% of total electricity deliveries in the
Republic of Moldova, reaching, in 2021, the value of
4155.8 million KWh.

Most of the electricity delivered was provided
by Premier Energy and FEE Nord, companies
responsible for the delivery of electricity to house-
hold consumers.

Analysing the statistical data presented by the
National Regulatory Authority for Energy (ANRE),
we can mention that in the last 5 years, local elec-
tricity companies have produced a higher volume of
electricity from renewable sources (table 5).

Tabelul 5 /Table 5

Volumul de energie electrica din surse regenerabile, produs de citre companiile produciatoare
din Republica Moldova, 2016-2021/ The volume of electricity from renewable sources, produced
by the producing companies of the Republic of Moldova, 2016-2021

Cantitatea de energie electrica generata, mii KWh/

Tip SER/ SER type
2016 2017

Energie solara (fotovoltai_cé)/ 1311 1509
Solar energy (photovoltaic)
Biogaz/ Biogas 14 030 21576
Energie eoliana/ Wind energy 2477 7 066
Energie hidroelectrica/ 38
Hydroelectric power
TOTAL 17 818 30189

The amount of electricity generated, thousand kWh

2018 2019 2020 2021
1457 1437 3275 7764
27 961 28 748 27793 32 239
21968 36 915 50 138 76 310
279 330 147 239
51 665 67 430 81 353 116 552

Sursa: Raportul anual ANRE, 2021: https://www.anre.md/raport-de-activitate-3-10 [4]/
Source: ANRE Annual Report, 2021: https://www.anre.md/raport-de-activitate-3-10 [4]

Din datele tabelului observam ca cea mai mare
parte a energiei produse din surse regenerabile s-a
realizat din energia eoliand, unde, in perioada 2016-
2021, se inregistreaza un trend crescator de la 2477
kWh, in anul 2016, la 76310 kWh, in anul 2021.
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From the data of the table we note that the
majority of the energy produced from renewable
sources was made from wind energy, where, during
2016-2021, there is an upward trend from 2477 kWh
in 2016 to 76310 kWh in 2021.


https://www.anre.md/raport-de-activitate-3-10%20%5b4
https://www.anre.md/raport-de-activitate-3-10
https://www.anre.md/raport-de-activitate-3-10

ECONOMIE, BUSINESS S| ADMINISTRARE/ ECONOMICS, BUSINESS AND ADMINISTRATION

Utilizarea biogazului detine o pondere in-
semnatd in volumul de energie produsd din surse
regenerabile in Republica Moldova, unde in anul
2016 au fost produsi 14030 kWh, iar in anul 2021 s-a
ajuns la valoarea de 32339 kWh.

Pe de alta parte, energia solard detine si ea o
parte importantd din volumul de energie generata din
surse regenerabile, obtindndu-se in anul 2016 1311
kWh, iar in anul 2021 valoarea a ajuns la 7764 kWh,
astfel observdm o crestere semnificativd de apro-
ximativ 6 ori fatd de anul 2016.

Din energia hidroelectrica la nivel national, in
anul 2021, au fost obtinuti 239 kWh, in crestere fata
de anul 2017, cand valoarea ei a fost de 38 kWh,
astfel, inregistrandu-se o crestere de peste 6 ori in
perioada respectiva.

Datele tabelului ne sugereaza cd, la nivelul
anului 2021, din surse regenerabile, s-au produs
116552 kWh, in crestere fatd de anul 2016, cand
valoarea indicatorului a inregistrat valoarea de 17818
kWh, atestandu-se o crestere de peste 6,5 ori. Aceste
rezultate demonstreaza eficienta demersului strategic
national, privind sporirea producerii de energie
electrica din surse regenerabile, dar si necesitatea de a
continua dezvoltarea acestui sector, prin atragerea de
investitii, in vederea amplificarii potentialului de
generare a energiei electrice din surse regenerabile.

in urma cercetarilor efectuate, consideram ci
intreprinderile din sectorul energetic din Republica
Moldova necesita implementarea unui management
energetic modern, axat pe principii de sustenabilitate,
pe metode si tehnici moderne, care ar permite eco-
nomisirea de energie electrica, si reducerea pierde-
rilor [6,7]. Specificul managementului energetic
modern este redat schematic in figura 2 [8].

The use of biogas holds a significant share in
the volume of energy produced from renewable
sources in the Republic of Moldova, where in 2016
14030 kWh were produced, and in 2021 it reached
the value of 32339 kwh.

On the other hand, solar energy also holds an
important part of the volume of energy generated
from renewable sources, being obtained in 2016 1311
kWh, and in 2021 the value reached 7764 kWh, thus
we see a significant increase of about 6 times
compared to 2016.

At national level, 239 kWh was obtained from
hydroelectric energy in 2021, higher compared to from
2017, when its value was 38 kWh, thus, registering an
increase of more than 6 times in that period.

The data of the table suggest that, in 2021,
from renewable sources, 116552 kWh was produced,
up from 2016, when the value of the indicator
registered the value of 17818 kWh, attesting an increase
of more than 6.5 times. These results demonstrate the
efficiency of the national strategic approach to
increasing the production of electricity from rene-
wable sources, but also the need to continue the
development of this sector, by attracting investments,
in order to increase the potential of generating
electricity from renewable sources.

Following the research carried out, we believe
that enterprises in the energy sector in the Republic
of Moldova require the implementation of a modern
energy management, focused on sustainability prin-
ciples, modern methods and techniques, which would
allow saving electricity and reducing losses [6.7].
The specificity of modern energy management is
schematically rendered in figure 2 [8].

.

MANAGEMENTUL ENERGETIC/
ENERGY MANAGEMENT

J

v

Luarea deciziilor/ Decision making
Responsabilitatea/ Responsibility

v

Auditul energetic/ Energy auditing

- colectarea datelor/ data collection

- bilantul energetic/ energy balance

- specificul consumului energetic/ specific
of energy consumption

Identificarea masurilor
de economisire a energiei/ Identification
of energy saving measures
- fezabilitatea tehnica/ technical feasibility
- fezabilitatea economica/ economic feasibility

Monitorizarea si evaluarea implementarii
masurilor/ Monitoring and evaluation
of the implementation of measures
-bugetarea consumului energiei/ budgeting

for energy consumption

Implementarea masurilor
de economisire a energiei/ Implementation
of energy saving measures

Figura 2. Modelul de management energetic modern/ Figure 2. The modern energy management model
Sursa: elaborata de autori dupa [8]/ Source: Developed by authors after [8]
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Pentru ca procedurile de management energetic
sa devina reusite, este necesar un angajament din
partea managementului de varf in abordarea acti-
vitatilor sale pe toate cele trei dimensiuni: economic,
social, de mediu. Chiar de la inceput, trebuie sa
mentionam faptul ¢ managementul energetic este o
activitate permanentd, centratd pe asigurarea si men-
tinerea echilibrului.

Pentru implementarea modelului prezentat
mai sus, intreprinderile din Republica Moldova ar
trebui sa introducd o structurd organizatorica in care
cel putin o persoand, managerul energetic, este res-
ponsabil pentru activititile generale legate de ener-
gie, precum si alinierea la principiile de sustena-
bilitate [9].

Modelul prevede, in prima etapa, luarea deci-
ziilor cu maxima responsabilitate fatd de consumul
de energie In cadrul intreprinderii. Urmatoarea etapa
este auditul energetic, care joacd un rol important in
identificarea potentialului de economisire a energiei.
Scopul unui audit energetic este de a analiza masurile
individuale de economisire a energiei si identificarea
surselor potentiale de economii [8].

In ceea ce priveste identificarea masurilor de
economisire a energiei — existd multe optiuni pentru
a reduce consumul. De exemplu, o intretinere mai
buna a echipamentelor tehnice, modificari compor-
tamentale, instalarea de echipamente eficiente ener-
getic, infiltrarea de tehnologii noi etc. [16,17].

Implementarea masurilor de economisire a
energiei — odata ce au fost alese cele mai relevante
dintre ele, sunt realizate pe baza fezabilitatii lor
tehnice si economice.

Monitorizarea si  evaluarea implementarii
masurilor — odatd ce au fost efectuate, se impune
necesitatea de a monitoriza punerea lor in practica, de a
interveni in caz de necesitate, de a evalua eficienta
solutiilor, precum si bugetarea consumului de energie.

Consideram ca implementarea modelului de
management energetic modern va permite Intre-
prinderilor sa obtina noi standarde de performantd, de
asemenea le va ajuta sa-si fundamenteze avantaje
competitive strategice, precum si sd se alinieze la
principiile de atingere a sustenabilitatii.

Concluzii

Spre final, putem remarca urmatoarele con-
cluzii:

— analizele efectuate puncteazd dependenta dra-
maticd a Republicii Moldova de energia
electrica de import, din cauza faptului ca doar
18,1% din energia electrica este produsa din
surse alternative de energie;

— la nivel de tara, productia de energie electrica
este asiguratd, in cea mai mare parte, de
compania S.A. ,,Termoelectrica”, care la nive-
lul anului 2021 a produs 695,5 mil kWh, fiind
urmata de CET-Nord cu 102,4 mil kwh, NHE
Costesti cu 67,5 mil kWh si alti producétori.
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In order to have successful energy manage-
ment procedures, a commitment from top manage-
ment is required to address its activities on all three
dimensions: economic, social, environmental. From
the very beginning, we must mention that energy
management is a permanent activity, focused on
ensuring and maintaining balance.

To achieve the successful implementation of
the model presented above, enterprises in the
Republic of Moldova should introduce an organi-
zational structure in which at least one person, the
energy manager, is responsible for general energy-
related activities, as well as alignment with sustai-
nability principles [9].

The model provides, in the first stage, for
decisions to be taken with maximum responsibility
towards energy consumption within the enterprise.
The next step is energy audit, which plays an impor-
tant role in identifying energy saving potential. The
purpose of an energy audit is to analyse individual
energy saving measures and identify potential
sources of savings [8].

In terms of identifying energy saving mea-
sures — there are many options to reduce consump-
tion. For example, better maintenance of technical
equipment, behavioural changes, installation of
energy efficient equipment, infiltration of new
technologies, etc. [16.17].

Implementation of energy saving measures —
once the most relevant ones have been chosen, they
are carried out on the basis of their technical and
economic feasibility.

Monitoring and evaluation of the implemen-
tation of the measures — once they have been carried
out, it is necessary to monitor their implementation,
to intervene if necessary, to assess the efficiency of
the solutions, as well as the budgeting of energy
consumption.

We believe that the implementation of the
modern energy management model will enable
businesses to achieve new performance standards, as
well as help them to substantiate strategic compe-
titive advantages, as well as to align with the prin-
ciples of achieving sustainability.

Conclusions

In the end, we can note the following con-
clusions:

— the analyses carried out point to the dramatic
dependence of the Republic of Moldova on
imported electricity, due to the fact that only
18.1% of the electricity is produced from
alternative energy sources;

— at the country level, the electricity production
is mostly ensured by the company S.A.
“Termoelectrica”, which in 2021 produced
695.5 million kWh, followed by CET-Nord
with 102.4 million kWh, NHE Costesti with
67.5 million kWh and other producers.
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Totusi, trebuie sd remarcam ca aceste resurse
sunt insuficiente si accentueaza dependenta de
sursele energetice externe;

— In ultimii 20 de ani, la nivel de tara, din
pacate, nu s-au resimtit masuri strategice de
diversificare a surselor de aprovizionare cu
energie, la fel, nu s-a incercat nici perfec-
energiei electrice;

— madrirea volumului de energie produsa din surse
regenerabile devine o necesitate si o oportu-
nitate de depadsire a crizei energetice. Desi, cea
mai mare parte a energiei produse din surse
regenerabile s-a realizat din energia eoliana,
unde in perioada 2016-2021 se inregistreaza un
trend crescator de la 2477 kWh, in anul 2016,
la 76310 kWh, in anul 2021, totusi aceastd
cantitate este insuficienta pentru asigurarea tarii
cu resursele necesare de energie;

— sporirea investitiilor in echipamentele de
generare a energiei regenerabile devine un
imperativ pentru Republica Moldova, la fel si
asigurarea cetatenilor sai cu energia electrica
necesara.

Aceste provocdri majore cresc dependenta
tarii noastre de un singur furnizor de energie elec-
la energia electrica, dar si complicd multe alte pro-
bleme la nivel national. Astfel, in vederea redresarii
lor, apare necesitatea de a reajusta cadrul normativ
din Republica Moldova, modificare care ar permite
diversificarea surselor de aprovizionare, amplificarea
trice, dar si ar reduce timpul de intreruperi si limitari
in furnizarea energiei.

However, we must note that these resources
are insufficient and increase dependence on
external energy sources;

— during the last 20 years, at country level,
unfortunately, no strategic measures to diver-
sify energy sources have been felt, nor has the
attempt to improve the possibilities of trans-
porting electricity been attempted;

— increasing the volume of energy produced
from renewable sources is becoming a neces-
sity and an opportunity to overcome the
energy crisis. Although most of the energy
produced from renewable sources was from
wind energy, where in the period 2016-2021
there is an increasing trend from 2477 kWh in
2016 to 76310 kWh in 2021. however, this
amount is insufficient to provide the country
with the necessary energy resources;

— increasing investments in renewable energy
generation equipment becomes an imperative
for the Republic of Moldova, as well as provi-
ding its citizens with the necessary electricity.
These major challenges increase our country’s

dependence on a single electricity supplier, amplify
the possibilities of increasing electricity prices, but
also complicate many other problems at national
level. Thus, in order to recover them, there is the
need to re-adjust the regulatory framework in the
Republic of Moldova, a change that would allow
diversification of supply sources, amplification of
possibilities for optimization of electricity logistics,
but also reduce the time of interruptions and
limitations in energy supply.
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