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Optica procesului de dezvoltare socio-
economica a statelor, In secolul al XXI-lea, este
focalizata asupra specificului dezvoltarii dura-
bile care, actualmente, in Republica Moldova, se
realizeaza prin intermediul proiectelor econo-
mice, sociale, de infrastructurd la diferita scard.
Aceste proiecte necesita resurse majore, insd, dat
filnd caracterul limitat al acestora, factorul
decizional, intotdeauna, trebuie sa aleaga, din
diferite proiecte, ideile cele mai fezabile, cele
mai eficiente. Pentru o asemenea selectie exista
un §ir de criterii / indicatori: rata internd de ren-
tabilitate, termenul de recuperare a investitiei,
indicatorii actuariali s.a. Pe ldnga aceste criterii,
autorii propun utilizarea, in procesul de selectare
a proiectelor investitionale, a modelului econo-
mico-matematic, care ia in considerare restrictiile
inaintate fatd de proiect si impactul acestuia
asupra diferitelor parti implicate atat in elabo-
rarea §i realizarea proiectului, cat si asupra
beneficiarilor directi si indirecti ai acestuia.

Cuvinte-cheie: proiecte investitionale, dez-
voltare durabila, criterii de selectare, restrictii
economice, modelare economico-matematica.

JEL: R5.

Introducere. Optica procesului de dezvol-
tare socio-economici a statelor, mai cu seama a
celor dezvoltate economic conform clasificarii
ONU, Tn sec.XX-XXI, este focalizatd asupra
specificului dezvoltarii durabile. Aceastd perspec-
tiva, conform definitiei Institutului International de
Dezvoltare Durabild, urmareste satisfacerea
nevoilor prezente ale societatii, fard a compromite
posibilitatea generatiilor viitoare de a-gi satisface
propriile nevoi [1]. Conceptul dezvoltarii durabile
se bazeazd pe doua concepte-cheie: nevoile si
limitele societatii, cu repercusiuni adanci in teoria
gandirii sistemice. Abordarea sistemicd permite
gasirea unui echilibru Tn luarea deciziilor Tn orice
situatie in care se regaseste raportul ,,omul —
economia — mediul ambiant”. Nevoile nelimitate
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sustainable development. Currently in Moldova it
is realized through economic, social, infra-
structure and other projects at different scales.
These projects require major resources, but, given
the limited nature of the resources, decision-
makers always have to choose the most feasible
and the most effective ideas of projects. For such
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Introduction. A view over the states’ socio-
economic development, especially ones that are
developed accordingly to the UN classification, in
XX-XXI centuries we focus on the specificity of
sustainable development. This perspective, accor-
ding to the definition of International Institute for
Sustainable Development, follows the satisfaction
of social needs without compromising the possi-
bility of future generations to satisfy their own
[1]. The concept of sustainable development is
based on 2 key-principles: needs and limits of
society with deep repercussions in the theory of
systems thinking. System approach allows achie-
vement of balance in decision making in any
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ale omului si resursele limitate naturale si sociale
(exprimate prin cele ale organizatiilor, institutiilor
care presteaza servicii si livreazd produse calita-
tive, ale populatiei educate si sanitoase, ale spe-
cialigtilor calificati etc.) sugereazd entitatilor
publice gasirea unei marje optimale in ceea ce
priveste eficienta si eficacitatea proceselor de
dezvoltare socio-economicd, de care aceste enti-
tati sunt responsabile. Intr-adevir, in conditiile
unui deficit de resurse naturale si sociale, sarcinile
de baza ale entitatilor publice devin tot mai greu
de realizat.

Actualmente, procesul de dezvoltare socio-
economica a Republicii Moldova este realizat in
baza unor proiecte, fie la scard nationala, fie la
scara locala. Procesul decizional, In cadrul acestor
proiecte, presupune o analizi a scopului si
rezultatelor propuse spre realizare, a impactului,
precum si a resurselor care vor contribui la
atingerea obiectivelor. De multe ori, In cadrul
procesului decizional, e nevoie de analiza catorva
scenarii, care au ca finalitate rezultatul scontat.
Analiza scenariilor este un instrument indispen-
sabil in procesul de planificare strategica, aplicat
alaturi de alte instrumente si tehnici manageriale,
precum analiza cost-beneficiu, analiza cost-
eficacitate, analiza si evaluarea impactului proiec-
telor, programelor si politicilor publice (uneori,
fiind chiar parte integrantd a lor). O analiza
comparativd a scenariilor, prin identificarea
trendurilor de baza si a posibilelor riscuri si incer-
titudini, 1i ajutd pe manageri sd compenseze erorile
uzuale specifice procesului decizional. Tn ceea ce
priveste sensul, un scenariu poate fi definit prin
intermediul urmatoarelor doua elemente esentiale:

— crearea unei imagini finale a ceea ce se
doreste a se realiza, conform anumitor
factori de influenta;

— descrierea modalitatilor de actiune, pentru

a se atinge imaginea finald, pornind de la o

situatie existenta [2].

Material si metoda. Printre factorii de
influenta asupra realizarii proiectelor de dezvol-
tare socio-economica a unui stat pot fi enumerate
serii lungi de factori economici, sociali, politici,
culturali, naturali, tehnologici etc. Luand Tn
considerare ca Republica Moldova, la capitolul
dezvoltarii socio-economice, se afla pe locul
144 din 187 de tari ale lumii (in clasamentul
Indicelui Dezvoltarii Umane — Human Develop-
ment Index, 2014 [3]), specificul proiectelor de
dezvoltare este unul caracteristic acestui nivel.
Adica, tarile Tnalt dezvoltate au depasit deja etapa
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situation that implies the relation “person-eco-
nomy-environment”. Unlimited human needs and
limited natural and social resources (those of
organizations and foundations that produce a
high-quality products, of well-educated and
healthy population, good specialists etc.) suggests
public institutions to find a new way to optimize
the efficiency of socio-economic development,
that they’re responsible for. It’s true that in
conditions of social and natural supply deficiency
those goals of public institutions are getting har-
der to fulfil.

Currently, the process of socio-economic
development in the Republic of Moldova is
implemented according to local and national-level
projects. The decisional process of those suggests
a profound analysis of goals and results to be
achieved, of their impact and resources that will
contribute to this. Very often, a few scenarios
must be analysed that aim the planned result. This
kind of analysis is an indispensible instrument in
the process of strategy planning, applied along
with the other instruments and management
techniques, like the cost — benefit estimation, cost
— efficiency analysis, as well as analysis and
impact evaluation of the projects, programs and
public policies (sometimes these being part of
them). A comparative analysis of scenarios,
through the determination of basic trends and
possible risks and uncertainties, helps managers to
compensate the common errors specific to
decision-making process. As far as the meaning is
concerned, a scenario can be defined through the
following two essential principles:

— creating the final image of the result that is
going to be obtained, according to influen-
cing factors;

— describing the ways of action in order to get
the final image beginning from the present
situation [2];

Material and method. Among the factors
that influence the realization of project of the state
socio-economic development can be named long
list of economic, social, political, cultural, natural
and technological causes. Considering that
Moldova’s development is on the 114 place out of
187 in the world (referring to Human Develop-
ment Index, 2014 [3]), projects for its develop-
ment are specific for this level. So, industrialized
and well-developed states have already passed the
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proiectelor pur economice sau legate, prepon-
derent, de infrastructura, asa-zisa parte ,hard” a
dezvoltarii si se axeaza mai mult pe ,soft” —
cultura, educatie, stiintd s.a. Pentru R.Moldova,
la etapa actuald a dezvoltarii, sunt caracteristice
proiectele ce necesitd investitii, atat din partea
statului, cat si din partea investitorilor privati /
donatorilor externi, dar si din aportul / contributia
sectorului real autohton.

Astfel, analizand scenariile dezvoltarii
socio-economice Tn cadrul unor proiecte inves-
titionale, factorii de decizie trebuie sa se axeze pe
0 serie de variabile [4, p.4] care descriu atat
nintrarile” (numarul investitorilor, numarul pro-
iectelor investitionale, numarul de ani necesari
realizarii proiectului, resursele necesare etc.), cat
si ,,iesirile” din sistem (venitul anual Tn urma
realizarii proiectului, beneficiile sociale, impactul
asupra mediului ambiant s.a.).

Strategia dezvoltarii socio-economice a
Republicii Moldova poate fi formulata, expusa in
limbajul simbolurilor matematice, care permit nu
numai efectuarea unor calcule concrete, dar
servesc si ca suport, generator de concepte,
principii, postulate, fiind expuneri ,,condensate”
ale unor indicatori, indici, procese economice,
scopuri. Sistemele de modele economico-mate-
matice pot include cele mai diverse activitati, unde
factorii de decizie din Republica Moldova trebuie
sd se implice, inclusiv In modelarea, estimarea,
imitarea variantelor investitionale. Acestea trebuie
sd conceptualizeze si sd realizeze procesul de
dezvoltare socio-economica prin sustinerea proiec-
telor investitionale, orientate spre dezvoltarea
teritoriald a spatiului rural, municipal, contribuind
la solutionarea problemelor economice, sociale,
ecologice, tehnologice, la eficientizarea functio-
narii economiei tarii, la cresterea PIB, a exportu-
lui, la reducerea importului, reducerea somajului, a
dependentei de monopolisti s.a. [5, pp.140-202].

Proiectele pot contribui la solutionarea
problemelor enumerate mai sus, daca:

— acestea vor fi inovative, se vor baza pe
crearea de noi forme, tehnologii de obti-
nere a produselor finale;

— acestea vor contribui la crearea unor pro-
duse, servicii fard de precedent in tara si in
exterior;

— acestea vor fi orientate spre: utilizarea
resurselor materiale si de munca autohtone,
cresterea calitatii muncii, solutionarea
problemelor sociale, ecologice, cresterea
exportului net.

“hard” part of pure economic and infrastructure
development long ago, and now are more con-
cerned of the “soft” one - culture, education,
science etc. Currently, for Moldova’s actual level
of development, are more characteristic projects
that need both, state investment and private
donations, but also national contribution.

Thus, analysing scenarios of socio-eco-
nomic development with investment projects,
influencing factors need to be focused on a set
of variables [4, p.4] that describe both, “input”
(investment amount, number of projects, time
needed for fulfilment, resources etc.) and “out-
put” from the system (final profit in case of
success, social benefits, rate of environmental
damage etc.).

The strategy of socio-economic develop-
ment in Moldova can be described through the
mathematical symbols that allow us not only to
perform precise calculations, but also serve as a
base, a source of ideas, principles and postulates,
being a quintessence of various indicators, eco-
nomic processes and goals. Systems of economic
math models may include a variety of different
activities, where decisive factors of Moldova need
to be implied, including modelling, estimation and
simulation of investment variants. These need to
conceptualize and realize the process of socio-
economic development through the support
of investment projects, oriented towards the
territorial extension of rural and industrial space,
thus contributing to the solution of economic,
social, ecological and technological problems,
improving the functioning of economic system,
increasing the GDP, export, reducing the import,
unemployment and dependence of monopolies
etc. [5, pp.140-202].

Projects may contribute to solving these
problems if:

— they are going to be innovative, based on
new fresh ways and technologies to obtain
necessary products;

— they are going to create new products,
unknown before;

— they will be oriented towards the use of
proper resources, qualitative improvement,
solution of ecological and social problems,
export increase etc.

In this context, not all proposed investment
projects should be supported by policy makers,
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Tn acest context, nu toate proiectele inves-
titionale propuse trebuie s fie acceptate de catre
factorii de decizie, ci doar acele proiecte care
sunt eficiente nu numai pentru investitori, ci si
pentru societate per ansamblu [6]. Primul pas de
»implicare” a structurilor publice In procesele de
dezvoltare economicd a tarii Tl constituie anun-
tarea unui concurs de selectare a proiectelor.
Investitorii candidati prezintd proiectele cu des-
crierea formelor de organizare si producere a
produselor, serviciilor, tehnologiile in activitatile
respective, disponibilul de mijloace financiare, de
acceptare a unor credite, a termenelor de rea-
lizare, a beneficiilor scontate etc. Expertizarea
intentiilor investitorilor potentiali ar include si
raspunsul la urmatoarele intrebari:

1. Sunt sau nu tehnologiile acestor investitori
inovative, principial noi, pot contribui sau
nu la solutionarea unor probleme econo-
mice, sociale, ecologice pentru R.Moldova,
ci nu numai pentru investitori?

2. Care este venitul asteptat al investitorilor,
al personalului?

3. Care va fi cresterea cererii pe piata interna
n urma cresterii venitului personalului
respectiv?

4. Care este impactul investitiei respective
asupra pietei muncii, calitatii acesteia?

5. Asigurd sau nu proiectul respectiv o dez-
voltare sustenabila a economiei Republicii
Moldova, o crestere a PIB-ului, o reducere
a somajului?

6. Sunt sau nu produsele finale ale investi-
torului potential solicitate pe piata interna,
externa?

Pentru a trece la o expunere aplicativa a
modelului economico-matematic pentru exami-
narea si analiza potentialului proiectelor investi-
tionale, care poate fi utilizat in cadrul procesului
decizional la nivel public, vom utiliza conotatiile:

N exprimd numarul investitorilor potentiali

(I=1, 2,....n);

N — numdrul proiectelor propuse pentru

investitii de catre investitorul [;

t; — numarul anilor necesari pentru realizarea

proiectului i al investitorului I, i =1, 2,..., N;.

r — rata de discontare, de actualizare, com-

pensare Tn timp a veniturilor, costurilor, %;

h — cuantumul costului creditului anual;

© — coeficientul de determinare a profitului

net al investitorului dupd achitarea impozi-
telor, TVA;

t, — numarul anilor necesari pentru restituirea

creditelor h;
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but only those that are effective not only for
investors but also for the society [6]. The first step
of public structures’ “involvement” in the
country’s economic development process is
the competition of projects. Potential investors
present projects, describing the forms of orga-
nization and production, services, technologies
use in those activities, available financial
resources, acceptance of loans, deadlines of the
expected benefits, etc. Expertise of potential
investors’ intentions should include answers to the
following questions:

1. Whether the investors’ technologies are or
are not innovative, fundamentally new,
or can or cannot contribute to solving
economic, social, ecologic problems for
Moldova, and investors?

2. What is the expected income of investors
and staff?

3. How much will market demand be increased
after increasing staff income?

4. What is the impact of that investment on the
labour market, on its quality?

5. Does this project provide sustainable
development of the Moldovan economy,
GDP growth, unemployment reduction?

6. Will the final product of potential investors
be demanded on national and/or foreign
market?

In order to carry out a practical expose
of economic and mathematical model for exa-
mination and analysis of potential investment
projects, which can be used in public deci-
sionmaking level, we shall use the variables:

n — potential investors number (I = 1, 2,

N, — number of proposed projects

investments from investor I;

ti — number of necessary years for realization of

project i of investor | ,i=1,2,...N;;

r — discount rate, discounting, compensation in

time of revenue, costs, %;

h — annual cost of the credit amount;

© — determination coefficient of the investor’s

net profit after taxes, VAT;

t, — number of necessary years to return the

loans h;

¢; — finance amount necessary for project i

realization during the initial period, %;

Vij — annual income from the i project in j year

(j = 1,2, ti);

for
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¢;—cuantumul mijloacelor financiare, necesare
pentru realizarea proiectului i in perioada initiala;

Vij — wvenitul anual in urma realizirii
proiectului i Tnanul j (j=1,2,....t);
MI - mijloace financiare (lichiditatile) ale

investitorului potential | (1=1,2,....n);

Pi — cuantumul specific de poluare a mediului
n tl ani in urma realizérii proiectului i;

P — cuantumul specific de poluare admisibil;

M - coeficientul de corelare a impozitelor
locale cu cele republicane;

e; — eficienta sociala generala de proiectul i;

e — eficienta socialda minimd in raionul
respectiv al Republicii Moldova;

s; — salariul mediu la intreprinderile proiectului i;

s — salariul mediu in raionul respectiv;

Li — numarul locurilor de muncd la intre-
prinderile proiectului i;

L — numadrul locurilor de muncad in raionul
respectiv.

Modelul economico-matematic pentru exa-
minarea si analiza potentialului proiectelor inves-
titionale pentru a fi implementate in R. Moldova
are forma (modelul 1):

MI — funds (liquidity) of potential investor |
(1=1,2,....n);

Pi — environmental pollution specific amount
during t, years after i project realization;

P — specific amount of admissible pollution;

M — correlation coefficient of local taxes with
republican taxes;

e; — general social efficiency generated by i
project;

e — minimal social efficiency in respective
district of Moldova;

s;—average salary at i project businesses;

s — average salary in respective district;

L; — jobs number at i project businesses;

L — jobs number in respective district.

Economic-mathematical model for potential

investment projects examination and analysis in
order to be implemented in Moldova has the form
(model 1):

XO

i=1

<~

Venitul total Corectia
actualizat minus costurile  profitului
investitionale initiale / prin coefi-
Updated total revenue cientul fis-
minus initial investment  cal / Profit
costs correction

by fiscal
coefficient

Ve

+Qi(t, —j+ 1)h
t(1+7)

@)

Creditele bancare,
procentul bancar,
pretul creditului,

actualizare / Bank loans, the
percentage of bank credit price,

discounting

Figura 1. Modelul economico-matematic pentru examinarea si analiza
potentialului proiectelor investitionale / Figure 1. Economic-mathematical model
for potential investment projects examination and analyze
Sursa: elaborata de autori/ Source: developed by authors

Proiectul i, i = 1,2,....N, trebuie si
satisfaca conditiile:
1) P <P 2)

Nivelul de poluare a mediului Tn urma im-
plementarii proiectului investitional i nu trebuie
sa depaseasca nivelul admisibil de poluare.

2)e e (3)

Project i,1 =1,2,....N, must meet con-
ditions:
1) P <P )

Level of environmental pollution from investment
i project implementation should not exceed the
allowable level of pollution.

2)e =e 3)
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Eficienta sociala a proiectului investitional
i trebuie sd nu fie mai mica decat eficienta sociala
admisibila.
3) ei=n1M+n2i 4
L S
Eficienta sociald este constituitd din suma
ponderatd a cresterii numarului locurilor de munca
si cresterii salariului mediu Tn raionul respectiv,
unde #,, 7, — parametri pentru asigurarea nivelului
de comensurabilitate al acestora.
4 1, =2 L (5)
Asigurarea nivelului minim de inovatie a
proiectului. Pentru aceasta, stabilesc urmatoarele
criterii la conditia respectiva:
0, if i project is not innovative;
=} 0,7, if i project is partially innovative;
5) b > B, (6)

1,0 if i project is innovative.
Asigurarea nivelului minim de accepta-
bilitate a proiectului i de populatie, criteriile fiind:
0, daca populatia nu accepta
proiectul i;
0,7, daca populatia accepta doar
partial proiectul i;
1,0, daca populatia accepta proiectul
investitional i;
6) C, <M, +Q, ()

Costurile investitionale initiale nu trebuie sa
depaseasca disponibilul de finantare al investi-
torului plus creditul bancar.

In asa modalitate, factorii de decizie pot
selecta proiectele investitionale, care: contribuie la
solutionarea unui sir de probleme, asigurd o anu-
mitd eficientd socialda, actioneaza pozitiv asupra
gradului minim de inovatie, de acceptabilitate a
populatiei in raport cu proiectul respectiv etc.

Algoritmul de selectare a proiectelor inves-
titionale poate fi expus schematic ca in figura 2.

Li

bi

Investment i project social efficiency should
not be less th;il_nl e}rc?_eptablessiocial efficiency.
3 & =n 2o (4)
Social ef'ﬁciency i% comprised of the
weighted sum of the jobs growth and average
salary growth in respective district, where nl1, n2 —

parameters for their measurability level insurance.

41, > (%)
Ensuring minimum level of innovation
ability project. Set the following criteria for this
condition:
0, if i project is not innovative;
0,7, if i project is partially innovative;
1,0 if i project is innovative.
5) b > p. (6)
Ensuring a minimum level of acceptability
of the i population project, criteria are:
0, if population does not accept i project;
0,7, if population partially accepts i
project;
1,0 if population accepts i investment
project;
6) C, <M, +Q, )
Initial investment costs should not exceed
available investor financing plus bank credit.

In such a way decision making factors can
select investment projects, which can contribute to
several problems solving, have a positive impact
on the minimum level of innovation ability,
population acceptability in relation to the res-
pective project.

Investment projects selection algorithm
can be schematically presented in figure 2.

Li

12

v
—i— 4 > >/
S
’
11
< 5 :6 9
yy

Figura 2. Schema-bloc ,,Selectarea proiectelor investitionale pentru dezvoltarea sustenabila
a economiei Republicii Moldova” / Figure 2. Block-scheme ,,Investment projects selection
for sustainable development of Moldova's economy”

Sursa: elaborata de autori / Source: developed by authors
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Semnificatia (interpretarea) blocurilor din
figura 2 este urmatoarea:

(1) — initierea activitatilor factorilor de decizie

cu privire la selectarea optima a proiectelor

investitionale pentru implementarea lor in

Republica Moldova;

colectarea, acumularea datelor initiale

despre potentialii investitori, proiectele

acestora, caracteristicile tehnice, ecologice,
economice si sociale ale lor;

dispunerea de mijloace de capital proprii,

de tehnologii sau nevoia de credite bancare

pentru procurarea acestora;

necesitatea de Tmprumuturi banesti, efec-

tuarea calculelor pentru determinarea veni-

turilor, discontate pentru fiecare proiect
investitional;

dispunerea de resurse financiare necesare

proprii, fiind efectuate calcule similare celor

din blocul (4) si excluderea creditelor;

selectarea celor mai atractive proiecte in-
vestitionale, care corespund necesitatilor si
restrictiilor ecologice, sociale si economice;
examinarea urmatorului proiect investitional;
sunt sau nu examinate toate proiectele
investitionale supuse discutiilor, analizelor;
dacd toate proiectele au fost analizate,
materialele sunt transmise factorilor de
decizie; dacd au mai ramas proiecte inves-

titionale, atunci informatia de la blocul (8)

trece la blocul (2);

(9) — n baza modelului economico-matematic,
sunt selectate pentru implementare cele
mai adecvate, cele mai potrivite proiecte
investitionale;

(2) -

@) -

(4) -

(®) -

(6) -

(1) -
(8) -

(10) — sunt organizate dezbateri intre factorii de
decizie, beneficiari si investitorii potentiali;

(11) - dacd fiecare parte are argumente incom-
patibile, apoi se trece la cadutarea unui
compromis;

(12) — dacd proiectele selectate satisfac toate

partile, atunci se trece la aprobarea defi-

nitivd a proiectelor investitionale selectate,

care vor asigura dezvoltarea sustenabild a

Republicii Moldova.

Rezultate si discutii. Reiesind din prio-
ritatile documentelor strategice ale Republicii
Moldova cu scadentd in 2020 si luand in consi-
derare specificul economiei acesteia, pentru
asigurarea dezvoltarii sustenabile a economiei
tarii noastre, trebuie si fie realizate proiecte
investitionale (PI) in urmatoarele domenii:

— invatamantul prescolar, scolar, preuniver-
sitar, universitar, postuniversitar; stoparea
procesului de lichidare a scolilor din loca-

The meaning (interpretation) of the blocks in

Figure 2:

(1) — initiation of activities regarding the optimal
selection of the investment projects to be
implemented in the Republic of Moldova;

(2) — collection, gathering the initial data on

potential investors, their projects, their
technical, economic and social charac-
teristics;

(3) — ownership of capital, technology or need of
bank loans for their purchase;

(4) — need of cash loans, calculations in order to
determine settled revenues for each invest-
ment project;

(5) — possession of own financial resources,
similar calculations as in block (4) and
excluding loans;

(6) — selected of most attractive investment pro-
jects that meet the needs and limitations of
environment, society and economy;

(7) — examination of the next investment project;

(8) — whether all investment projects have been
examined, submitted for discussions,
analysis; if all projects are reviewed, mate-
rials are sent to decision factors; if there are
still investment projects to be analysed,
then information from block (8) goes to
block (2);

(9) — based on economic and mathematical model
the most appropriate and most suitable
investment projects are selected for
implementation;

(10) — debates among policy makers, beneficiaries
and potential investors are organized,

(11) — if each side has incompatible arguments
then a compromise is sought;

(12) — if the selected projects satisfy all sides then
the selected investment projects are appro-
ved, which will ensure a sustainable deve-
lopment of the Republic of Moldova.
Results and discussions. Considering the

priorities stipulated in Moldova’s strategic docu-
ments until 2020 and the peculiarities of Mol-
dovan economy, investment projects (IP), aiming
at ensuring sustainable development of Moldovan
economy, must be implemented in the following
areas:
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litatile spatiului rural, organizarea studiilor
la distanta pentru copiii din spatiul rural (si
nu numai);

ocrotirea sanatatii prin crearea consultarii
medicale la distanta, mentinerea localurilor
medicale in localitatile rurale, dotarea aces-
tora cu echipament electronic, acces la
consiliile medicale din capitala, din univer-
sitatile Republicii Moldova, din exterior;
reducerea nivelului de morbiditate a
populatiei;

protectia sociala a populatiei;

cultura, sport, turism, justitie, industrie,
agricultura, transporturi, tehnologii infor-
mationale, n crearea softurilor, a postei si
telecomunicatiilor, comertului intern si
exterior, serviciilor, finantelor;

protectia mediului si folosirii rationale a
resurselor naturale, mijloacelor tehnice
destinate protectiei mediului;

reducerea somajului si plasarea populatiei
in cdmpul muncii social-utile in spatiul
rural si urban;

reducerea traumatismelor in productie;
cresterea aspectului si confortului fondului
locativ;

crearea soiurilor noi de plante si a modului
de utilizare, cultivare a acestora;

protectia marcilor nationale;

dezvoltarea sportului in spatiul rural;
dezvoltarea industriei de procesare a mate-
riei prime agricole Tn profilul teritorial, Tn
profilul materiei prime;

producerea si utilizarea rationala a energiei
electrice;

producerea unor produse principial noi,
avand ca materie prima cerealele: sfecla de
zahar, floarea-soarelui, legumele si cultu-
rile bostanoase, fructele, nucile si pomu-
soarele, strugurii, productia de vite si pa-
sari, laptele, ouale, lana;

tehnologiile principial noi de semanare,
recoltare §i prelucrare a produselor agri-
cole, a terenurilor agricole n profilul cul-
turilor agricole;

renovarea efectivului de animale si pasari
in profil teritorial (porcine, ovine, caprine,
cabaline);

producerea unor produse principial noi,
fara precedent, din lapte, oud, carne, fructe,
pomusoare, miere de albine, legume;

pre-school, undergraduate, graduate, postg-
raduate education; ceasing the process of
liquidation of schools in rural villages,
organizing distance learning for children in
rural areas (and not only);

healthcare, by establishing distance medical
consultation, maintenance of medical pre-
mises in rural areas, equipping them with
electronic equipment, access to medical
councils in the capital city, Moldovan
universities, from abroad;

reducing morbidity;

social protection;

culture, sports, tourism, justice, industry,
agriculture, transport, information techno-
logies, software, post and telecommu-
nications, domestic and foreign trade, ser-
vices, finance;

environmental protection and rational use of
natural resources, technical resources for
environmental protection;

reducing unemployment and job placement
in rural and urban areas;

reducing occupational accidents;

improving the appearance and the comfort
of housing fund;

creating new plant varieties and their use
and cultivation;

national trade marks protection;

sports development in rural areas;
developing the of processing industry of
agricultural raw materials in territorial field
and raw materials;

electricity production and rational con-
sumption;

production of fundamentally new products,
out of grain, sugar beet, sunflower, vege-
tables, melons, fruits, nuts, berries, grapes;
livestock-breeding, poultry farming; milk,
eggs, wool,

new drilling, harvesting and processing
technologies of agricultural products and
agricultural land;

renovation of livestock and poultry (pork,
sheep, goats, horses);

production of fundamentally new products

out of milk, eggs, meat, fruits, berries, ho-
ney, vegetables;
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eficientizarea functionarii capitalului pro-
ductiv, de reducere a consumului de ener-
gie, de crestere a productivitatii muncii, de
crestere a nivelului de diversificare a
operatiilor efectuate de tehnica respectiva;
transformarea localitatilor rurale in mini-
orage asigurate cu infrastructurd orase-
neasca;

asigurarea localitatilor rurale cu mijloace
de transport cu un consum redus de resurse
energetice, la preturi accesibile pentru
majoritatea populatiei din spatiul rural,
implementarea tehnologiilor informatio-
nale in activitatile populatiei, mai cu seama
din spatiul rural;

organizarea comertului cu amanuntul in
profil teritorial;

diversificarea prestarilor de servicii la
distanta.

Diferite sunt si restrictiile, cerintele struc-
turilor publice si ale societatii fata de PI. In afara
de restrictiile referitoare la poluarea mediului
(Pi), eficienta sociala (ei), asigurarea nivelului de
acceptabilitate din partea societitii, populatiei din
localitatea respectiva in raport cu PI i (bi),
cerintele fatd de disponibilul de finante din partea
investitorului (ci) mai pot aparea si altele (de
exemplu, sd nu fie implementatd o tehnologie,
principial noud, pentru o activitate care e pe cale
de disparitie).

Notam numarul cerintelor, restrictiilor prin
k=1,2,....m; numarul PI prin i=1,2,...n; a fiind
caracteristica k a proiectului investitional i.
Elaboram matricea {a;}, tabelul 1.

efficient functioning of productive capital,
reducing energy consumption, increasing
labour productivity, increasing the level of
diversification of operations carried out by
the equipment;

transformation rural areas into mini-cities
with urban infrastructure;

ensuring rural areas with reduced energy
consumption transport at affordable price for
most people in rural areas;

implementing information technologies in
population activities, especially in rural
areas;

organizing retail trade;

diversification of distance services.
Restrictions and requirements of public
structures and society towards IP are also very
numerous. Besides restrictions on environmental
pollution (P;), social efficiency (e;), ensuring the
level of society and population acceptance from
respective locality in relation to IP i (b;), requi-
rements related to the availability of finance from
the investor (c;), others can still appear (for
example, avoid using new technologies for out-
dated activities).

We shall note the number of requirements,
restrictions with k=1,2,....m; the number of IP
with i=1,2,...n; ay — feature k of investment
project i. Thus, we create matrix {ay}, table 1.

Tabelul 1/ Table 1

Matricea {ai}, i =1,2,...n; k =1,2,....m / Matrix {ay}, i =1,2,...n; k =1,2,....m

Caracteristici ale P11/ IP
caracteristics 1 2 k m
PI/IP
1 Q-l-l Q-_[: a'.l.f{ ail‘."!
2 oy fya Qax Bam
I Q1 @2 Qix im
n Q1 Qpa Qnx Qym

Sursa: elaborat de autori / Source: developed by authors
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In diviziunea tuturor PI, apare problema
stabilirii cuantumului restrictiilor respective, de
exemplu, marimilor admisibile ale parametrilor
Pi, ei, bi, ci etc. Pentru matricea din tabelul 1, de

determinat minimele: a;, a;, ..., &, ..., am,
pentru care stabilim restrictiile a; <aq,
8, <y, ;A S8 - Ay <A,

pentrui=12,...,n.

Parametrii a,, k=1,2,..., m pot fi determinati:
a) de catre experti (alﬁl’) printr-un calcul,

b) prin valoarea mediei aritmetice:

1 n
_(z Ay J = alEZ) (8)
N\
¢) de norma matematica
maxa, =al” 9)

Pentru o expunere mai detaliatd elaboram
tabelul 2.

While dividing all the IP, there arises the
problem of establishing the respective restriction
amount, for example, of the allowed value for P;,
ei, b;, ¢;, etc. parameters. For the matrix from table
1 we determine minimums: aj, a,, ..., A ..., &m,

for which we set restrictions a;; < a;; a;, <a,;
- PO - DU - P -

fori=12,...,n
Parameters ay, \=1,2,..., m can be determined:

a) by experts (alﬁl)) by calculation,
b) by arithmetic mean value

15 (2)

- (Z J ‘ ®)
¢) by mathematical norm

maxa, =a.’ 9)

For a more detailed statement, we have
elaborate table 2.

Tabelul 2/ Table 2

Normele matematice pentru matricea {ay} / Mathematical norms for matrix {ay}

Caracteristici ale
I/ IP caracte-
ristics 1 2 k m

PI/IP

1 211 217 a1y 1

2 ﬂﬂ-| @ aq a"‘l{ a"“—.

| aiq [ [ g

n an‘]_ [ an.{ Qpm
Restrictiile expertilor / ot (1) (1) (1
Experts restriction 1 : K m
Restrictia mediei 1 /< A ) A A
aritmetice_/a_rithmetic a ( ﬂ-1)= a;” ;( % Q:‘:)= a; | ... H{ Qik)= L ;[Z Q:’m): @
mean restriction “i=1 = =1 =
Restrictia / restriction Mmaxt; = maxa;; = Max iy = Max Qi =
Maxa;y 1<i<n 1<i<n 1<i<n 1<i<n

. ) 3 N £ ) i3

1<i<n =ay = Lig = by = b

Sursa: elaborat de autori / Source: developed by authors

In continuare, normdm (matematic)
elementele matricei {ay} In raport cu normele:
A3, Az3, +-- A3y -+ -y Ama.

Tn tabelul 2, sunt 3 norme matematice. in
principiu, normele matematice pot fi cele mai
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There are 3 mathematical norms in table 2.
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diferite; In calitate de norma poate fi luatd

lungimea vectorilor:

al¥| = \/afl +a’ +..+a’+a’,

alV| = \/afz +a’, +..+a5+a’,,

a® :\/afk +a’ +..+a’+a?,

aly| = \/afm +al +..+a’ +a’ .

different; vectors length can be taken as a norm

(10)
(11)
(12)

(13)

Tabelul 3/ Table 3

Normarea ax, k=1,2,...,m/ ax, k=1,2,...,m norming

Caracteristici
ale PI/ IP
caracte-
o uma/ Sum
ristics 5 /S
P1/1P
1 @11 1] @1z (1) A1y (1) Q1 WS 1
- %11 | T 12 D - Gy 1 = Hm z ay, = ay
Gy a, x m =
2 821 i1)| @22 (1) Qax (1 Qom ST o
= BT 22 Y] 2k &N m Z Q. = a,
ay a; a, o =
! Qi1 1] @iz (1 @ik (1) @ im WS i 1
- G | T T Qi €N, ik = Gm z a; =a
IQ‘l QE Q.‘{ ﬂm =1
n 21 (1) @nz 1) Ok (1) T rm 13 1 i1
1y = 1 (1 n2 (1) L 1) nm z Q. "
ot (1) e (1 ni
- " L=1
Sursa: elaborat de autori / Source: developed by authors
Tabelul 4/ Table 4
Normarea ag, k=1,2,..., m/ ax, k=1,2,..., m norming
Caracteris-
tici ale PI/
IP carac-
eristics Suma/ Sum
PI/IP
1 8
1 Q11 (2] @12 e Q1 e Q1m e o
QEZ' 11 ﬂi.:'. 12 IQII:Z' 1k ﬂl,“: im Z a‘l.‘«:. = ﬂ.l
- " ' k=1
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1 2 3 4 5 6 7 8
z B21 _ (2| @22 _ (1) B _ (m Qam (D% .
= B | T T B | | T T Q| L | T T Gam E oy = @5 "
ay Q. a, - a..” = =
- k=1
! Qi1 (3| Gz (2 Qe (2 Qim (DN (2 o
Noke a;; T a; D a;, @ a gt = 2
1 : ® ” k=1
n Ly i Ly R ) Qn ) Gym i £y £
= 1 = Bz .. Ei Bl .. T = S Q. =,
a;” . a,” as z ke n
- k=1

Sursa: elaborat de autori / Source: developed by authors

Tabelul 5/ Table 5
Normarea asy, k=1,2,..., m/ as,, k=1,2,..., m norming

aracteristici
ale PI/IP
carac-
teris- 1 2 k m Suma / Sum
tics
PI/IP
o E - B L T -3 i (3 Agm _ (3) ‘) 3
1 G- % | @ | @ T | | T Ym A =8y
1 2 K m T
k=1
Qa1 3| Bz (m Qi (3 Qam _ (3) % iy 7
2 m T B | T T B2z | T T % | L | T T fBom a;, =a;
Qj_ a, B m - -
= k=1
B (3) | Qa2 (3) @i (3 Qim @) | O .
i o = 8y e = G e = Qg e = Gim a, =a
1 2 k m =1
! i3 | ®nz i3 Epk (3 Lnm (3 - T q
n E = G @ = G NE = O 3 = Aam Zﬂ:'c =a,
1 2 k m =
Sursa: elaborat de autori / Source: developed by authors
Din multimea de PI n, sunt determinate From all IP sets n, are determined iy, iy, i3
proiectele iy, iy, i3, pentru care: projects for which:
a, = maxa®; (14)
a, = maxa'?; (15)
a,; = maxa®. (16)
Tn baza acestor date, se face evaluarea Based on these data public authorities make
impactului PI de catre autoritatile publice. IP impact assessment.
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Exemplul 1

Admitem cd autorititile publice au de
selectat unul din 3 PI propuse pentru examinare.
Pentru fiecare proiect sunt stabilite restrictiile: Pi,
ei, bi (restrictiile referitoare la nivelul acceptat de
poluare a mediului, realizarea eficientei sociale;
nivelul de acceptare al populatiei raionului
respectiv). Datele initiale sunt transcrise sub forma
de matrice (tabelul 6).

Example 1
Admit that public authorities have to select
one of three IP proposed for examination. For
each project are set restrictions: Pi, ei, bi (res-
trictions referring to the acceptable level of envi-
ronmental pollution, of social efficiency achieve-
ment, of acceptable level from population of the
respective district). Initial data is transcribed as

matrix (table 6).
Tabelul 6 / Table 6

Datele initiale, exemplul 1 / Initial data, example 1

Caracteristici ale P1/
P caracteristics P, - b,
PI/IP
1 Py €y by
3 Pg E3 I 3
Norma ma'tematlca/ max{p, P, Py} = PV max{ei, e, E’s} — D ﬂ!ﬂx{bi. b, i’a}= Bl
Mathematical norm

Sursa: elaborat de autori / Source: developed by authors

Normam datele initiale din tabelul 6,
elaboram tabelul 7.

We norming initial data from table 6 and
elaborate table 7.

Tabelul 7/ Table 7

Datele initiale normate, exemplul 1/ Normed initial data, example 1

Caracteristici ale P1/
IP caracteristics 1) (1) N
E e’ b~ Suma/Sum
PI1/1P
P‘l 1 &1 _ ! i1 (1 ] L 01
1 FEIEV R PLET R PYEu Rt B te +5b-
.ID: ,:-_l-, =) _ (1) }Jj s i1 1) N
2 Pl:'l_"_ P: . Q'T_ E: }J':i,.'z r:‘ . Pj i 82'+:Jg ’
Ps ) €3 (1 bs _ ey iy ol 4 Bl
3 o= B 20— 3 p - s
Sursa: elaboratd de autori / Source: developed by authors
Din conditie: From condition:
® 4 a0, pO ® L a® 4 pO @ L a0 pO VN p*, a*
{(Pl +e” +b; )(P2 +e,” +h, )(P3 +e;” +Db; )}_F’l +e +b, a7

determinam P optim.
Diferentele dintre indicii PI optim si indicii

we determine optimum P.
The difference between optimum IP indexes

respectivi ale Pl examinate reprezinta estimarea | and examined I[P indexes present quantitative
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cantitativd a deciziilor autoritatilor publice in | estimation of public authorities decisions in the

procesele de selectare a variantei optime a PI.
Elaboram matricea diferentelor, tabelul 8.

process of selecting the optimal variant of IP. In
table 8 we elaborate matrix of differences.

Tabelul 8/ Table 8

Matricea diferentelor, exemplul 1/ Matrix of differences, example 1

iferentele P1 /
G| - B® | g d® | g | Sumeairenenr
PI/IP
1 -5 =R e —efY = aelY | by — b = 00/ | B + 2efM + 2B
2 pr— PV =apM e —elY =nelV | by — bV = abY |42V + nelV + aplY
3 Pr— BV = ap | ef —efY = nef™ | by — b = 2{ | 0PV + nef + apY

Sursa: elaborat de autori / Source: developed by authors

Unele elemente ale matricei din tabelul 8
vor fi pozitive, adica caracteristicile PI selectate
satisfac restrictiile respective; altele vor fi nega-
tive. Astfel, pentru unele restrictii autoritatile
publice, in procesele de selectare a Pl optim,
trebuie sa accepte anumite compromisuri. Suma
diferentelor reprezintd caracteristicile per ansam-
blu ale PI, care vor fi pozitive. n exemplul dat,
printre caracteristicile Pi, lipseste indicatorul
financiar, profitul sperat pentru fiecare Pl (F ; =
1,2,3). Autoritatile decizionale isi elaboreaza
matricea datelor initiale, caracteristicilor PI,
exemplul 2 (tabelul 9).

Some of the matrix elements from table 8
will be positive, i.e. characteristics of the selected
IP satisfy those restrictions; other will be negative.
Thus, for some restrictions public authorities have
to accept certain compromises in the process of
selection of the optimum IP. Differences amount
presents the overall IP characteristics, which will
be positive. In the given example throw IP
characteristics, the financial indicator is missing,
the expected profit for each IP (F;, ; = 1,2,3).
Decisional bodies elaborate initial data matrix, IP
characteristics, example 2 (table 9).

Tabelul 9/ Table 9

Datele initiale, exemplul 2 / Initial data, example 2

Caracteristici ale
PI/IP
caracte- F; P g; b
istics
PI/IP
1 K Py €4 by
3 F3 Py €3 by
norma matematica/ 3 3 3 L, 13
. maxif FH Fy= F?|maxiP P, Pyy= P?|maxje, €; g3 = e” | maxiby b, by;= 57
mathematical norm (R P ) & ) tes ) b )

Sursa: elaborat de autori / Source: developed by authors

In continuare, normidm datele initiale din
tabelul 9, elaboram tabelul 10.
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Tabelul 10/ Table 10
Datele initiale normate, exemplul 2 / Normed initial data, example 2

Caracteristici
ale PI/IP
- il i1 il .11
Ca:iii;[(?s F, E e b Suma/ Sum
P1/1P
'F:.l [ P'l il €1 — (1 U‘_[ k! i1 il i1 L 010 1%
1 FE~— 1 |pET A BT 1 |pmT EV+B " +e + b =57
F; 1) Py (1) €2 (11| b, (1) {1 (1) {1 (1) (1)
== E |\ =8 |3 =% |—==b"|E7+E" S+ b= 5
2 Fl3 2 plal P_ g = hi3) "J_ F_ + P_ + E_ + "J_ 5_
2 1| P 1 | €3 1| Ba N 1 1 .'1'. .'1'.
= .IE:-. ,,,_:E,"' — = g "-:.= ;':. S 3 o ;':.= .
3 Fi4 e phLal E gl 2 Kidl Ja F:: + 'F:u + ea + 3 5,:
Sursa: elaborat de autori / Source: developed by authors
Din conditia max{Sl(l),Sél’,Sél)}, deter- From  condition max{Sl(l),Sél’,Sf)}

minam  PI  optim  cu  caracteristicile: | \ye determine optimum IP with: F. P e;,b;
Fy Py es.bs. characteristics.

Diferentele dintre indicii PI optimal si indi- Differences between optimum I[P indexes
cii respectivi ai proiectelor examinate reprezinta | and examined IP indexes present quantitative
estimdarile cantitative ale deciziilor structurilor | estimation of public authority’s decisions in the
publice in procesele de selectare a variantei | process of selection the optimal variant of IP,
optime a PI, inclusiv a profitului ratat sau realizat | including lost profit or accomplished through IP.
prin PI. In table 11we develop matrix of differences

Tn tabelul 11, elaborim matricea diferen- | of respective characteristics.
telor caracteristicilor respective.

Tabelul 11/ Table 11
Matricea diferentelor, exemplul 2 / Matrix of differences, example 2

PI/IP
. 1 2 3

Diferente
Differences
'F':s- _ ‘:::'J.' — II:I‘F::"]-.' .IE:- _ F-i'-.i.' — &F-i'\i.' FE- _ FE'-.']-.' — &Fj'\i.' Ff — 'F':;I‘i — I_:“FS'J.
Pa- _ F;u:'l_'- — .-’_\..n':;ﬂ-" PS' _ El.:-l_-, _ .-i'..lt.}ll:i-.' PS_ _ P:.:i_-. _ .-il.le:i-.' Pg- _ Ps.ﬁ__'- _ rl;t}s':i"'
g; — '1‘ = ﬂ-.e;:i'.' e; — 111 = ej.efi'.' e egi = ae'::i-" er — et = ﬂ.eéi'.'
bs— b = ap™ b;— b = AbY by — b = aplt by — bl = aplM
Suma diferen-
telor/ Differences|aF, " +4F ™ +ae ™ + 4b = ASV|AFT+AFT +Ag + AbT = AST|AFT AR +Ag + ABS = 4
amount

Sursa: elaborat de autori / Source: developed by authors

e 1 1 1 H
Vectorul (AS®, ASE, AS®) reprezinta Vector (AS®, ASY, ASY) is the quan-

cuantificarea cantitativd a impactului implicdrii '_“tat've qua_ntlflcatlon ) of public authorities’
autorittilor publice in procesele de selectare a PI | involvement in IP selection for Moldova.
pentru R.Moldova.
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Concluzii

Dezvoltarea socio-economicd a Republicii
Moldova poate sa fie una naturald, dar, dupa cum
se observa in tdrile cu economia emergenta,
dezvoltarea naturald este una foarte lenta. Astfel,
autoritatile publice sunt acelea care joacd rolul
unui catalizator Tn procesul de dezvoltare
durabild a tarii. Accelerarea acestui proces este
posibila prin implementarea proiectelor investi-
tionale adecvate mediului socio-economic al
Republicii Moldova, iar identificarea si selectarea
unor asemenea proiecte trebuie sa se bazeze pe
procesul decizional bazat pe dovezi [7].

Utilizarea instrumentarului matematic este
dictatd de necesitatea caracterizarii cat mai
sintetice a unor fluxuri semnificative de infor-
matii numerice aferente procesului de analizd a
proiectelor investitionale. Dinamismul in proce-
sul de luare a deciziei, impus de aceste fluxuri,
amplificd necesitatea unei caracterizari cat mai
exacte a situatiei momentului In procesul dez-
voltarii durabile si a perspectivelor dezvoltarii,
ludnd n considerare impactul proiectelor inves-
titionale implementate. Este evident ca modelele
matematice nu constituie un ,,panaceu” in proce-
sul ludrii deciziilor de selectare a proiectelor
investitionale, mai ales in situatia crizei de re-
surse, dar acest instrument ne oferd o posibilitate
de analiza a unor variabile indispensabile proce-
sului de dezvoltare socio-economica luate impre-
und, aflandu-se intr-o legatura cauzald, ci nu
analizate separat, fara a vedea relatia de influenta
reciproca intre acestea. Utilizarea acestei compo-
nente metodologice alaturi de alte instrumente
folosite Tn procesul decizional, la nivel public, va
contribui la respectarea unuia dintre principiile
stiintifice de baza — principiul masurarii.

Conclusions

Moldova’s socio-economic development can
be natural, but, as shown in countries with
emerging economy, natural development is very
slow. So, public authorities are those who play the
role of a catalyst in the process of sustainable
development of the country. This process accele-
ration is possible by implementing appropriate to
Moldova’s socio-economic environment invest-
ment projects, and such projects identification and
selection should be based on evidence-based
decision making [7].

The use of mathematical tools is dictated by
the necessity of synthetic characterization of
significant flows of numeric information related to
investment projects review process. The dyna-
mism in the decision-making process, imposed by
these flows, amplifies the need of an accurate
characterization of the moment situation in the
process of sustainable development and its pros-
pects, taking into account the impact of imple-
mented investment projects. It is obvious, that
mathematical models are not a “panacea” in the
decision making process of investment projects
selection, especially in the case of resource crisis,
but this instrument offers a possibility to analyse
some indispensable variables for socio-economic
development process, being into a causal connec-
tion, but not being analysed separately without
seeing the relationship between mutual influence.
Using these methodological components, among
other instruments used in decision-making process
at a public level, complies with one of the basic
scientific principles — measuring principle.
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