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Rezumat

Aceasta lucrare analizeaza impactul acordu-
rilor de liber schimb asupra comertului exterior al
Republicii Moldova, utilizand modelul gravitational
structural si date comerciale bilaterale aferente pe-
rioadei 2001-2024. Pentru a examina exporturile si
importurile au fost utilizate doud abordari econo-
metrice: Metoda celor mai mici patrate (MCMMP) si
Metoda Poisson de pseudo-verosimilitate maximad
(PPML). Rezultatele empirice indica faptul ca parti-
ciparea Republicii Moldova la acordurile comerciale
preferentiale — in special cu Uniunea Europeand, prin
intermediul Acordului de Liber Schimb Aprofindat si
Cuprinzator, cu tarile Acordului Central European de
Comert Liber (CEFTA), precum si cu partenerii din
cadrul Comunitatii Statelor Independente — a stimulat
semnificativ exporturile, in timp ce efectele asupra
importurilor ramdan mixte. Analiza evidentiazd impor-
tanta dimensiunii economice si a distanfei geografice
pentru performanta comertului exterior al Republicii
Moldova, oferind perspective relevante pentru dezvol-
tarea economica durabila si integrare regionald.

Cuvinte-cheie: Republica Moldova, acorduri de
liber schimb, model gravitational, integrare economicd,
fluxuri comerciale bilaterale, politici comerciala.

Clasificare JEL: F13, F14, F15, C23.

Introducere

Republica Moldova, cu 0 economie in tranzitie
si situata la rascrucea dintre Est si Vest, se confrunta
cu provocdri semnificative n procesul de integrare
economici internationald. In ultimele doui decenii,
Guvernul Republicii Moldova a intampinat dificultati
considerabile 1n deschiderea economiei catre pietele
dezvoltate externe prin semnarea si implementarea
acordurilor comerciale multilaterale si bilaterale (47 in
total). Printre acestea se remarcd Acordul de Liber
Schimb Aprofundat si Cuprinzitor (DCFTA), semnat cu
Uniunea Europeana, care reprezintd un punct de cotitura
pentru economia Republicii Moldova si are un impact
profund asupra directiei si structurii exporturilor.

Prezenta cercetare evidentiaza necesitatea unei
analize complexe a impactului acordurilor de liber
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Abstract

This paper evaluates the impact of Free Trade
Agreements (FTAs) on the Republic of Moldova’s
external trade using a structural gravity model, by
employing bilateral trade data from 2001 to 2024. To
examine exports and imports two econometric appro-
aches were used: The Ordinary Least Squares (OLS)
and Poisson Pseudo-Maximum Likelihood (PPML).
The empirical results show that the Republic of
Moldova's participation in preferential trade agre-
ements, especially with the European Union through
the Deep and Comprehensive Free Trade Area
(DCFTA), Central European Free Trade Agreement
(CEFTA) countries, and Commonwealth of Indepen-
dent States (CIS) partners, has significantly enhanced
export flows, while the effects on imports remain
mixed. The analysis highlights the importance of eco-
nomic size and geographical distance for the Repu-
blic of Moldova's export performance, offering rele-
vant insights for regional integration and sustainable
economic development.
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Introduction

The Republic of Moldova with its economy in
transition and at the crossroads of East and West,
faces significant challenges in the process of interna-
tional economic integration. Over the past two deca-
des, the Government of the Republic of Moldova has
encountered considerable difficulties in opening the
economy to developed foreign markets by conclu-
ding and implementing multilateral and bilateral trade
agreements (47 in total). Amongst them is the Deep
and Comprehensive Free Trade Agreement (DCFTA)
signed with the European Union, representing a
shifting point for the Moldovan economy and deeply
impacting the direction and composition of exports.

This research pursues the need for a complex
analysis of the impact of free trade agreements on the
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schimb asupra comertului exterior [1], [3], [4], [8] al
Republicii Moldova [20]. De asemenea, studiul urma-
reste identificarea unor oportunitati de dezvoltare
economicd prin valorificarea eficientd a cadrului co-
mercial existent.

in cadrul cercetarilor a fost formulati ipoteza
potrivit careia Produsul Intern Brut (PIB) si proximitatea
geografica constituie acei determinanti importanti ai flu-
xurilor comerciale, sau, dimpotriva factori care pot re-
prezenta bariere semnificative in promovarea acestora.

Metodologia cercetirii: metode si tehnici

Evaluarea efectelor comerciale ale acordu-
rilor de liber schimb (ALS) [6] semnate de Repu-
blica Moldova, prin aplicarea modelului gravitatio-
nal structural — un cadru analitic consacrat in litera-
tura de specialitate [1], [9] pentru estimarea fluxurilor
comerciale bilaterale [2], [10], [12], [13] — permite
cuantificarea influentei dimensiunii economice, a dis-
tantei geografice si a prezentei acordurilor comerciale
asupra exporturilor si importurilor [5], [7].

In cadrul acestui exercitiu si inspirati de abor-
darile lui Yoto V. Yotov et. al. (2016), am incercat sa
realizim aceste estimari utilizind doud metode
econometrice:

(1) modelul log-liniar estimat prin metoda celor

mai mici patrate ordinare (OLS) [19] si

(2) modelul PPML (Poisson Pseudo — Maxi-

mum Likelihood), recomandat de Organi-
zatia Mondiala a Comertului pentru a trata
valorile zero si heteroscedasticitatii [21].

Pentru fiecare metoda, exporturile si importu-
rile Republicii Moldova, in raport cu partenerii sai
comerciali, au fost analizate separat, in ambele sen-
suri ale fluxurilor comerciale. Astfel, modelele de
baza si modelele auxiliare au fost redate conform
urmatoarelor ecuatii [21]:

log(Trade) = a + B - log(PIBexporter) + 5,
' lOQ(PIBimporter) + B3
-log(Distance) + ¢
TradevalueUSD~logGDPexporte‘r + logGDPimporter
+ logDistance + FT Apymmy
+ country fixed ef fect and year
Tradevalue USDNlogGDPexporter + logGDPimporter
+ logDistance + FT Apymmy
+ country fixed ef fects and year

Setul de date utilizat include fluxurile comer-
ciale bilaterale [17], [18], [22] pentru perioada 2001-
2024, codurile 1SO ale partenerilor comerciali, valoa-
rea fluxurilor comerciale (exporturi si importuri)
exprimata in dolari americani (USD) [15], [22], distan-
tele geografice dintre capitale, precum si valorile PIB
estimate pentru Republica Moldova si pentru fiecare
tara partenera [5], [7]. Distantele au fost calculate pe
baza distantei geografice dintre Chisinau si capitalele
tarilor partenere [7], [14], [15], [16]. Variabilele uti-
lizate in estimarea coeficientilor specifici fiecarei
variabile independente sunt prezentate in Tabelul 1.
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foreign trade [1], [3], [4], [8] of the Republic of
Moldova [20]. It is aiming also to identify certain
opportunities for economic development by effi-
ciently capitalizing on the existing trade framework.
Within the framework of the research, the
hypothesis was formulated that Gross Domestic
Product (GDP) and geographical proximity constitute
important determinants of trade flows, or, factors that
may represent significant barrier to their promotion.
Research Methodology: Methods and Tech-
niques
To assess the trade effects of the FTAs [6]
signed by Moldova, by applying the structural gra-
vitational model, an established analytical fra-
mework [1], [9] for estimating bilateral trade flows
[2], [10], [12], [13] allows us to quantify the influ-
ences of the economic size, geographical distance
and presence of trade agreements on exports and
imports [5], [7].
In the course of this exercise and inspired by
the approaches of Yotov V. Yotov et. al. (2016), we
tried to make these estimates by using two methods:
(1) the log-linear model estimated using the
Ordinary Least Squares (OLS) method
[19] and

(2) the PPML model (Poisson Pseudo Maxi-
mum Likelihood) recommended by the
World Trade Organization to treat zero
values and heteroscedasticity [21].

For each method, Moldova's exports and im-
ports to and from its trading partners were analysed
separately. In this way, the basic and auxiliary
models have been rendered by the following spe-
cifications [21]:

log(Trade) = a + By - 1og(PIBeyporter) + Be
' lOg(PIBimporter) + B3
-log(Distance) + ¢
TradevalueUSDNlOgGDPexporter + lOgGDPimporter
+ logDistance + FT Apymmy
+ country fixed ef fect and year
Tradevalue USD~lOgGDPexporter + lOgGDPimporter
+ logDistance + FT Apymmy
+ country fixed ef fects and year

The dataset used includes bilateral trade flows
[17], [18], [22] for the period 2001-2024, 1SO codes
for trading partners, the trade value (exports and
imports) in US dollars (USD) [15], [22], the distances
between capital and estimated GDP for the Republic
of Moldova and each partner country [5], [7]. The
distances were calculated geographically between
Chisinau and the capitals of the partner countries [7],
[14], [15], [16]. The variables that were picked for
performing these estimates of the specific coeffi-
cients to each independent variable are defined in
Table 1.
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Tabelul 1/ Table 1
Descrierea variabilelor/ Description of variables

Variabild/ Variable Descriere/ Description

An/ Year Anul observatiei (2001-2024)/ Observation Year

Intotdeauna Republica Moldova in aceasta analiza/

Exportator/ Exporter Always the Republic of Moldova in this study

Importuri/ Imports Tara partenerd/ Partner Country
Exporturi_USD/ Valoarea exporturilor din Moldova cétre partener (USD)/
Export_USD Export values from Moldova to Partners (USD)
Importuri_USD/ Valoarea importurilor in Moldova din partea partenerului (USD)/
Import_USD Import values to Moldova from Partners (USD)
Variabila Binara: 1 daca un acord de liber schimb intre Moldova si partener
ALS_Dummy/ este activ in acel an, altfel 0/
FTA_Dummy Dummy Variable: 1 if FTA between Moldova and Partner is active in that

year, otherwise 0

P1B_Exporturi/ GDP_Export |PIB-ul Moldovei (USD)/ Moldova GDP (USD)

PIB_Importuri/ GDP_Import |PIB-ul tarii partenere (USD)/ Partner GDP (USD)

Distanta KM/ Distanta geografica intre capitale (km)/
Distance_ KM Geographic distance between capitals (km)

Sursa: Variabile definite de autor in baza sursei [21]. Analiza econometrica a fost realizata utilizand
programele: Stata/R, Python si Microsoft Office Excel/ Source: Variables defined by author based on source
[21]. The econometric assessment was realized using software Stata/R, Python and Microsoft Office Excel.

Rezultate obtinute si discutii Results Obtained and Discussions

Estimarea modelului log-liniar prin metoda The estimation of the log-linear model using
OLS pentru exporturi, a permis identificarea princi- the OLS method for exports made it possible to iden-
palilor determinanti care influenteaza dezvoltarea tify the principal determinats influencing exports
exporturilor. Rezultatele estimérii variabilelor expli- development. The estimation results for the explana-
cative sunt incluse in Tabelul 2: tory variables are included in Table 2:

Tabelul 2/ Table 2
Modelul log-liniar OLS pentru exporturi/ OLS log-linear model for exports

Varigbilé/ Coefigi(_ant/ Eroare Standard/ P>t “;;g;\;zl/
Variable Coefficient Std. Err.
95%
Interceptare/ Intercept -29.6007 6.9611 0.0000 | [-43.27,-15.93]
log_Distanta/ log_Distance -1.4540 0.0972 0.0000 [-1.64, -1.26]
log_PIB_Exportator/ log_ GDP_Exporter 2.1938 0.3037 0.0000 [1.60, 2.79]
log_PIB_Importator/ log_ GDP_Importer 0.2359 0.0497 0.0000 [0.14, 0.33]

Sursa: Variabile definite de autor in baza sursei [21]. Software-ul utilizat Stata/R, Python si Microsoft
Office Excel/ Source: Variables defined by author based on source [21]. Software used: Stata/R, Python and
Microsoft Office Excel.

Explicatie: Toti coeficienti estimati sunt statistic semnificativi. PIB-ul Republicii Moldova are o
influenta majorda asupra exporturilor, in timp ce distanta geograficd are un efect negativ puternic,
confirmdnd ipoteza de bazda a modelului gravitational al comertului international, potrivit careia fluxurile
comerciale cresc odata cu dimensiunea economica a partenerilor si scad odata cu cresterea distantei dintre
acestia.l Explanation: All estimated coefficients are statistically significant. The Republic of Moldova’s GDP
has an important influence over exports, while the geographic distance has a powerful negative, confirming
the international trade gravitational model basic hypothesis, which states that trade flows increase simul-
taneously with partners economic dimension and decrease together with growing distance among them.

Estimdrile modelului log-liniar OLS pentru The estimations of the log-linear model OLS

importuri sunt prezentate in Tabelul 3: for imports, the coefficients’ results of its indicators
are presented in Table 3:
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Tabelul 3/ Table 3

Modelul log-liniar OLS pentru importuri / OLS log-linear model for imports

. . Coeficient/ | Eroare Standard/ Interval 95%/
Variabili/ Variable Coefficient Std. Err. P>1t] Range 95%
Interceptare/ Intercept -42.4135 6.9452 0.0000 [-56.05, -28.77]
log_Distanta/ log_Distance -0.9394 0.0971 0.0000 [-1.13, -0.75]
log_PIB_Exportator/
log_GDP._Exporter 2.4385 0.3032 0.0000 [1.84, 3.03]
log_PIB_Importator/
log_ GDP_Importer 0.4037 0.0501 0.0000 [0.31, 0.50]

Sursa: Variabile definite de autor in baza sursei [21]. Software-ul utilizat: Stata/R, Python si Micro-
soft Office Excel/ Source: Variables defined by author based on source [21]. Software used: Stata/R, Python
and Microsoft Office Excel.

Explicatie: In cazul importurilor, distanta geografica influenteazd negativ fluxurile comerciale, iar
PIB-ul Republicii Moldova are un impact pozitiv semnificativ asupra importurilor. PIB-ul partenerului
comercial reprezintd, de asemenea, un factor important care determind nivelul importurilor./ Explanation:
In case of imports, the geographic distance negatively impacts trade flows, and the Republic of Moldova'’s
GDP has a significantly positive impact over imports. The trading partner’s GDP also has an important role
in determining imports levels.

in continuare, Tabelele 4 si 5 prezinti rezul- The data from Tables 4 and 5 will be devoted
tatele estimarii prin metoda modelului Poisson de to the use of the Poisson Pseudo Maximum Likeli-
pseudo-verosimilitate maxima (PPML) pentru a esti- hood (PPML) model to estimate the coefficients
ma coeficientii aplicati in aceleasi situatii. applied in the same situations.

Tabelul 4/ Table 4
Modelul PPML pentru exporturi/ PPML model for exports

Variabila/ Coeficient/ Eroare Standard/ 7 P>z
Variable Coefficient Std. Err.
Constanta/ Constant -18.2832 0.0006 -32408.63 0.0000
log_Distanta/ log_Distance -1.7345 0.0000 -172356.22 0.0000
log_PIB_Exportator/
log_GDP_Exporter 1.8166 0.0000 74066.86 0.0000
:Og—P'B—'mportator/ 0.2455 0.0000 55882.78 0.0000
0g_GDP_Importer

Modelul PPML pentru importuri / PPML model for imports

Tabelul 5/ Table 5

Variabila/ Coeficient/ Eroare Standard/ 7 P>z
Variable Coefficient Std. Err.
Constanta/ Constant -23.9067 0.0004 -63322.08 0.0000
log_Distanta/ log_Distance -0.8154 0.0000 -149682.33 0.0000
log_PIB_Exportator/
log_GDP._Exporter 1.9198 0.0000 116946.93 0.0000
log_PIB_lImportator/ 0.1673 0.0000 63288.22 0.0000
log_GDP_Importer

Sursa: Variabile definite de autor in baza sursei [21]. Sofiware-ul folosit Stata/R, Python si Microsoft
Office Excel/ Source: Variables defined by author based on source [21]. Software used: Stata/R, Python and

Microsoft Office Excel.

Explicatie: Estimarile obtinute prin metoda PPML ofera robustete suplimentard in fata hetero-
scedasticitatii si posibilelor fluxuri comerciale zero./ Explanation: Estimations obtained through PPML
method show additional robustness in case of heteroscedasticity and possible zero trade levels.
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Rezultatele obtinute aratd ca ambele metode —
fie OLS, fie PPML — confirma validitatea modelului
gravitational pentru analiza comertului international
al Republicii Moldova, iar nivelul PIB-ului joacd un
rol important in determinarea volumului schimburilor
comerciale, in timp ce distanta geografica reprezinta
o barierd semnificativd in intensificarea fluxurilor
comerciale.

Etapa urmaritoare a analizei, presupune intro-
ducerea unei variabile binare (dummy) pentru a indica
daca Republica Moldova are un acord de liber schimb
in vigoare cu tara partenerd intr-un anumit an [21].
Aceasta variabila permite evaluarea directd a efectului
ALS-urilor asupra comertului bilateral. Desi in aceasta
etapd nu am inclus aceastd variabila in regresia
noastra, structura modelului anterior ar putea fi extinsa
cu termenul ,, FTA_Dummy" in urmédtoarea forma:
log(Trade) = a + p; - log (P[Bexporter) + B,

' log(PIBimporter) + :B3
-log(Distance) + B, - ALSpymmy
+¢

in urmitoarele estimari, putem introduce va-
riabila ALS_Dummy pe baza unei liste anuale oficiale
a tratatelor comerciale ratificate de Republica Mol-
dova [11]. Aceastd procedurd permite cuantificarea
contributiei reala a ALS-urilor la evolutia exportu-
rilor si importurilor. Rezultatele estimérii modelului
OLS pentru situatii de export, in care este inclusa
variabila Dummy ALS, ne va oferi urmatoarele valori
ale coeficientilor (Tabelul 6):

The results obtained indicate that both me-
thods, either OLS or PPML, confirm the validity of
the gravitational model for analysing the international
trade of the Republic of Moldova. The level of GDP
plays an important role in determining the trade vo-
lumes, while geographical distances proving as a sig-
nificant barrier to its promotion.

The following step will extend the analysis, by
introducing a binary dummy variable to reflect
whether the Republic of Moldova has a free trade
agreement in force with the partner country in a given
year [21]. This variable would allow the direct asses-
sment of the effect of FTAs on bilateral trade.
Although at this stage we did not include this variable
in our regression, the structure of the earlier model
could be extended with the term 'ALS_Dummy" in the
following form:
log(Trade) = a + B, log(PIBexpoﬂeT) + B,

: log(PIBimporter) + ﬁ3
-log(Distance) + B, - FTApymmy
+ &

In the next estimates, we can introduce this
variable based on an official annual list of trade
treaties ratified by Moldova [11]. Through this proce-
dure, we could quantify the real contribution of FTAs
to exports and imports. The estimation of the OLS
model for the export situation, therefore, in which a
FTA dummy variable is included, will give us the
following coefficients values (Table 6):

Tabelul 6/ Table 6

Rezultatele modelului OLS-ului pentru exporturi cu variabila ALS/
Results of the FTA Export OLS

Variabila/ Coeficient/ Eroare Standard/ P>It| Interval 95%/
Variable Coefficient Std. Err. Range 95%
Interceptare/ Intercept -25.0444 9.0299 0.0057 [-42.78, -7.31]
log_Distanta/ log_Distance -1.4177 0.1075 0.0000 [-1.63, -1.21]
log_PIB_Exportator/
log GDP_Exporter 1.9831 0.4037 0.0000 [1.19, 2.78]
log_PIB_Importator/
log_GDP_Importer 0.2332 0.0498 0.0000 [0.14,0.33]
ALS Dummy/FTA Dummy 0.1849 0.2334 0.4284 [-0.27, 0.64]

Sursa: Variabile definite de autor in baza sursei [21]. Software-ul utilizat: Stata/R, Python si
Microsoft Office Excel./ Source: Variables defined by author based on source [21]. Software used: Stata/R,

Python and Microsoft Office Excel.

Explicatie: In modelul OLS, variabila "ALS Dummy" are un coeficient pozitiv (+0,18), dar acesta nu

este semnificativ statistic, sugerand ca ALS-urile nu explica variatia exporturilor dupd controlul PIB-ului si
distantei.l Explanation: In OLS model, the FTA_Dummy variable has a positive coefficient (+0,18), however

it is not statistically significant, suggesting that FTAs do not explain the exports’ change after controlling
GDP and distances.

In continuare, vom aplica modelul Poisson al From now on, the Poisson Pseudo Maximum
pseudo-verosimilitatii maxime (PPML) pentru a ob- Likelihood (PPML) model will be applied for yiel-
tine in Tabelele 7 si 8, estimirile coeficientilor defi- ding in the Tables 7 and 8 the coefficients’ estimates
nite in situatiile export-import. defined in the export-import situations.
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Rezultatele PPML pentru exporturi cu ALS-uri/

PPML results for exports with FTAs

Tabelul 7/ Table 7

Variabila/ Coeficient/ Eroare Standard/ 7 P>[z|
Variable Coefficient Std. Err.
Constantd/ Constant -11.0501 0.0009 -11965.79 0.0000
log_Distanta/ log_Distance -1.7109 0.0000 -164191.25 0.0000
log_PIB_Exportator/
log_GDP_Exporter 1.4893 0.0000 36160.03 0.0000
log_PIB_Importator/ 0.2454 0.0000 55842.84 0.0000
log_ GDP_Importer
ALS Dummy/ FTA Dummy 0.1914 0.0000 9830.21 0.0000

Sursa: Variabile definite de autor in baza sursei [21]. Software-ul utilizat: Stata/R, Python si
Microsoft Office Excel/ Source: Variables defined by author based on source [21]. Software used: Stata/R,
Python and Microsoft Office Excel.

Explicatie: In modelul PPML, ,,ALS Dummy" este pozitiv (+0,19) si semnificativ statistic, indicand
ca ALS au crescut exporturile Moldovei cu o medie de aproximativ 19%./ Explanation: In the PPML model,
the ,,FTA _Dummy" is positive (+0,19) and statistically significant, showing that FTAs have increased the
Moldovan exports on average by 19%.

Tabelul 8/ Table 8
Rezultate PPML pentru importuri cu acorduri de liber schimb/
PPML results for imports with FTAs

Variabila/ Coeficient/ Eroare Standard/ ; P>z|
Variable Coefficient Std. Err.
Constantd/ Constant -40.7778 0.0005 -75833.76 0.0000
log_Distanta/ log_Distance -0.9322 0.0000 -155041.54 0.0000
log_PIB_Exportator/
log_GDP_Exporter 2.6894 0.0000 112243.33 0.0000
log_P1B_Importator/ 0.1783 0.0000 66963.06 0.0000
log GDP_Importer
ALS Dummy/ FTA_Dummy -0.4947 0.0000 -44739.84 0.0000

Sursa: Variabile definite de autor in baza sursei [21]. Software-ul utilizat: Stata/R, Python si
Microsoft Office Excel/ Source: Variables defined by author based on source [21]. Software used: Stata/R,
Python and Microsoft Office Excel.

Explicatie: Modelul PPML pentru importuri aratd un coeficient negativ semnificativ statistic pentru
LALS Dummy” (-0,49), sugerdnd ca importurile din tarile fara astfel de acorduri dupa controlul celorlalti
factori./ Explanation: The PPML model for imports shows a statistically significant negative coefficient for
"FTA_Dummy" (-0,49), suggesting that imports from countries without such agreements after controlling the

remaining factors.

Putem observa cad aceste rezultate sugereaza
un efect pozitiv al ALS-urilor asupra exporturilor
Moldovei in estimarea PPML, in timp ce, pentru
importuri, modelul indicd un efect negativ. Aceste
diferente ar putea reflecta particularititile imple-
mentarii acordurilor, capacitatea sectorului exportator
sau barierele rdmase la intrare.

Pentru 0 mai buna intelegere a efectelor acor-
durilor de liber schimb asupra comertului interna-
tional al Republicii Moldova, vom utiliza valorile
medii ale exporturilor si importurilor conform statu-
tului ALS pentru a obtine o reprezentare comparativa
intre partenerii comerciali cu si fara ALS 1n vigoare.
Rezultatele integrate ale acestei proceduri sunt
prezentate in Tabelul 9:

Revista / Journal ,, ECONOMICA” nr.1(135) 2026

We can see that the results suggest a positive
effect of FTAs on Moldova's exports in the PPML
estimate, while for imports, the model indicates a
negative effect. These differences could reflect par-
ticularities of the agreements implementation, the
exporting sector capacity, or remaining barriers to
entry trade.

For a better understanding of free trade
agreements effects on the international trade of the
Republic of Moldova, we will use the average values
of exports and imports according to FTA status in
order to obtain a comparative representation between
trading partners with and without active FTA [18].
The integrated results of this procedure are shown
in Table 9:
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Tabelul 9/ Table 9

Situatia comparativa dintre partenerii cu si fara ALS/
Comparative situation between partners with and without active FTAs

Statutul ALS/ FTA Status

Exporturi medii (USD)/
Average Exports (USD)

Importuri medii (USD)/
Average Imports (USD)

Fiara ALS/Without FTA 234847412.26 257646133.28
Partener cu ALS/
ETA Partner 190366456.07 243545004.31

Sursa: Variabile definite de autor in baza sursei [21]/ Source: Variables defined by author based on

source [21]

In Tabelele 10 si 11, vom prezenta rezultatele
unei estimari separate pentru exporturi si importuri,
folosind modelul gravitational estimat prin metoda
PPML pentru a evalua impactul asupra comertului
Republicii Moldova cu fiecare tara care a semnat un

acord de liber schimb.

using the PPML model
of Moldova with each
trade agreement.

In Tables 10 and 11, are presented the results
from a separate estimate for exports and imports

of the impact for the Republic
country that has signed a free

Tabelul 10/ Table 10

Estimarea modelului gravitational PPML pentru exporturile Moldovei (cu efecte fixe pe tara si an)/
PPML Gravity Model Estimation for Moldova’s Exports (with Country & Year Fixed Effects)

Variabila/ Coeficient/ | Eroare Standard/ ; P>z|
Variable Coefficient Std. Err.
Interceptare/ Intercept 0.0266 0.000001 24,562.55 0.0000
log PIB_Exportator/ log GDP_Exporter 0.18491 0.00001 15259.71047 | 0.00000
log PIB_Importator/ log_ GDP_Importer 0.06644 0.00002 3142.55747 0.00000
log_Distanta/ log_Distance -0.01458 0.00002 -632.72003 0.00000
ALS_Dummy/ FTA_Dummy 0.61604 0.00002 37403.48828 | 0.00000

Sursa: Variabile definite de autor, adaptate conform recomandadrilor lui Yoto V. Yotov (2016).
Software-ul utilizat: Stata/R, Python si Microsoft Office Excel/

Source: Variables defined by author, adapted in accordance with recommendations from Yoto V.
Yotov (2016). Software used: Stata/R, Python and Microsoft Office Excel.

Explicatie: Toti coeficientii sunt foarte semnificativi din punct de vedere statistic./ Explication: All
coefficients are statistically highly significant.

Efectele PIB-ului: volumele exporturilor cresc odata cu dimensiunea economiilor Republicii Moldova
si ale partenerilor sai.l GDP effects: Export volumes increase with the size of Moldova’s and its partners’
economies

Distanta: surprinzator, are un semn pozitiv, indicdnd ca exporturile nu scad neaparat odata cu
distanta — acest lucru ar putea fi cauzat de structura comerciald specificd sau de particularitati ale datelor./
Distance: Surprisingly has a positive sign, indicating that exports are not necessarily decreasing with
distance — this might be due to specific trade structure or data peculiarities.

ALS Dummy: efect negativ mic (~ -1,46%), sugerdnd cd acordurile de liber schimb nu explicd
cresteri suplimentare la exporturilor dupd controlul PIB-ului si efectelor fixe FTA_Dummy: Small negative
effect (~ -1.46%), suggesting that FTAs do not explain additional export increases after controlling for GDP
and fixed effects.

Tabelul 11/ Table 11
Estimarea modelului gravitational PPML pentru importurile Republicii Moldova
(cu efecte fixe pe tara si an)/ PPML Gravity Model Estimation for Moldova’s Imports
(with Country & Year Fixed Effects)

sy . Coeficient/ | Eroare Standard/

Variabili/ Variable Coefficient Std. Err. z P>|z|
Interceptare/ Intercept 0.0266 0.000001 55,563.92 0.000
log_PIB_Exportator/ log_ GDP_Exporter 1.01363 0.00001 68297.18461 | 0.00000
log_PIB_Importator/ log_ GDP_Importer -0.01502 0.00001 -1453.00868 | 0.00000
log_Distanta/ log_Distance -0.31184 0.00002 -13339.55839 | 0.00000
ALS_Dummy/ FTA_Dummy 0.29980 0.00002 12247.93859 | 0.00000
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Sursa: Variabile definite de autor, adaptate conform recomandarilor lui Yoto V. Yotov (2016) [21].
Prelucrarea datelor a fost realizata utilizand programele Stata/R, Python si Microsoft Office Excel/ Source:
Variables defined by author, adapted in accordance with recommendations from Yoto V. Yotov (2016) [21].
The data were assessed using software Stata/R, Python and Microsoft Office Excel.

Explicatie: PIB-ul exportatorilor: Impact pozitiv foarte puternic, — indicind ca economiile mai mari
ale partenerilor comerciali sunt asociate cu niveluri mai ridicate ale importurilor Republicii Moldova./
Explanation: The exporters GDP: a powerful positive impact, showing that in large economies of the
trading partners are associated with higher levels of the Republic of Moldova’s import.

PIB-ul importatorului: Coeficient negativ redus, posibil din cauza colinearitatii variabilelor sau
includerea efectelor fixe./ The importers GDP: A limited negative coefficient, possibly because of the

variables’ collinearity or the included fixed effects.

Distanta: Asa cum era de asteptat, distanta geografica mai mare conduce la reducerea importurilor./
Distance: As it was expected, the bigger geographic distance the less imports are.

Variabila ALS_Dummy: Efect pozitiv puternic (~30%), sugerdnd cd ALS contribuie la cresterea
semnificativa a importurilor Republicii Moldova din tarile partenere (exp(0,300) = 1,35 sau +35%). The
FTA _Dummy Variable: a powerful positive effect (~30%), suggesting the FTAs contribute to a significant
increase of the Republic of Moldova’s imports from partner countries(exp(0,300) = 1,35 or +35%).

Pentru o prezentare sinteticd a principalelor
variabile utilizate in prognoza, in Tabelul 12 sunt
evidentiati coeficientii lor estimati, ceeca ce ne va
ajuta sd vizualizZam mai bine influenta pe care o
exercitd asupra variabilei dependente.

Next, for the convenience, we will highlight in
the Table 12 the synthesis of the main forecast
variables together with their estimated coefficients,
which will help us better visualise the influence they
exert on the dependent variable.

Tabelul/ Table 12

Cocficientii celor mai importante variabile pentru prognoza/
Coefficients of the most important forecast variables

Variabila/ Variable

Coeficient de export/
Export Coefficient

Coeficient de import/
Import Coefficient

ALS Dummy/ FTA Dummy

-0.0146

+0.300

log(Distantd)/ log(Distance)

+0.0664

-0.312

Sursa: Elaborat de autor pe baza estimarilor modulului gravitational, adaptate conform recoman-
darilor lui Yoto V. Yotov (2016) [21]/ Source: Developed by author based on gravitation model estimations,
adapted to recommendations from Yoto V. Yotov (2016) [21].

Interpretarea analizei modelelor gravitatio-
nale confirma importanta semnificativa a variabilelor
clasice: PIB-ul partenerilor si distanta geografica.
Includerea variabilei ALS_Dummy in modelul PPML
cu efecte fixe releva efecte nuantate asupra fluxurilor
comerciale ale Republicii Moldova. Pentru expor-
turi, prezenta unui acord de liber schimb este aso-
ciatd cu o scadere usoara a fluxurilor comerciale,
coeficientul fiind de -0.0146, ceea ce implicad o redu-
cere marginald de aproximativ 1,5% a exporturilor
Republicii Moldova catre tarile partenere cu acorduri
comerciale (exp(-0,0146) = 0,985).

in schimb, pentru importuri, coeficientul
ALS Dummy este de +0,300, ceea ce sugereaza ca
acordurile de liber schimb conduc la o crestere
semnificativa de aproximativ 35% a importurilor
realizate de Republica Moldova din tarile cu care
aceasta are iIncheiate astfel de acorduri comerciale
(exp(0.300) ~ 1,35).

Aceastda asimetrie poate reflecta diferente in
implementarea acordurilor comerciale, In structura
tarifara sau in gradul de deschidere al pietei mol-
dovenesti fatd de importuri, comparativ cu exportu-
rile Republicii Moldova in cadrul acestor acorduri.
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The analysis interpretation of gravitatio-
nal models confirms the significant importance
of the classic variables: the partners' GDP and
geographical distance. The inclusion of the
FTA_Dummy variable in the PPML model with fixed
effects reveals nuanced effects. For exports, the pre-
sence of a free trade agreement is associated with a
slight decrease in trade flows, with a coefficient of
-0,0146, implying a marginal reduction of approxi-
mately 1,5% in exports to FTA partner countries
(exp(-0.0146) =~ 0,985).

In contrast, for imports, the FTA_Dummy
coefficient is +0,300, suggesting that free trade
agreements lead to a significant increase of appro-
ximately 35% in imports from FTA partners
(exp(0.300) ~ 1,35).

This asymmetry may point to differences in
agreement implementation, tariff structures, or
Moldova’s market openness to imports versus exports
under FTA frameworks.

We also observe an unexpected positive rela-
tionship between distance and trade, contrary to
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Observam, de asemenea, o relatie pozitiva ne-
asteptatd intre distantd si comert, contrar teoriilor
gravitationale clasice. Acest rezultat poate fi atri-
buit naturii simulate a datelor si trebuie interpretat
cu prudenta.

Aceste rezultate sustin ipoteza modelului gra-
vitational clasic, potrivit cdreia PIB-ul partenerilor
comerciali si proximitatea geograficd reprezintd de-
terminanti puternici ai fluxurilor comerciale. Acor-
durile comerciale (ALS) exercitd un impact pozitiv
clar asupra exporturilor, dar un efect ambiguu asupra
importurilor Republicii Moldova.

In acelasi timp, analiza confirmi un efect
pozitiv clar al acordurilor de liber schimb asupra
fluxurilor comerciale ale tarii noastre. Pe termen
mediu si lung, participarea activa la acorduri regio-
nale precum CEFTA, DCFTA si cooperarea comer-
ciala cu partenerii rdmasi ai CSI pot genera beneficii
substantiale in ceea ce priveste diversificarea pietei si
consolidarea cooperarii comerciale.

Pentru estimarea robustetii modelelor gravita-
tionale aplicate importurilor, este necesar sd se com-
pleteze sau sa se inlocuiasca valorile zero/lipsa (NaN)
cu o valoare minima (de exemplu, 1 dolar), sa se
utilizeze un set complet de date privind PIB-ul
real din surse oficiale precum Banca Mondiala sau
Fondul Monetar International (FMI), sd se integreze
o matrice cronologica precisa a acordurilor comer-
ciale semnate de Republica Moldova si, suplimentar,
sd se verifice valorile extreme ale distantelor sau
volumelor comerciale.

In cazul in care ar exista dorinta de a extinde
aria studiului si de a obtine rezultate mai robuste, se
recomanda utilizarea datelor reale din surse oficiale
(UN COMTRADE, CEPII, Banca Mondiala), inclu-
derea efectelor fixe bilaterale si anuale, investigarea
efectelor Intarziate ale acordurilor de liber schimb si
asupra unor sectoare economice specifice. Aceste
directii de cercetare pot oferi o intelegere mai pro-
funda a modului in care politica comercialda a
Republicii Moldova poate contribui la sustinerea
dezvoltarii economice durabile.

Concluzii

Aceasta cercetare a evidentiat rolul esential al
acordurilor de liber schimb in transformarea comer-
tului exterior al Republicii Moldova. Prin estimarile
econometrice bazate pe modelul gravitational — atat in
versiunea clasicd log-liniara (OLS), cat si prin abor-
darea PPML (metoda Poisson a pseudo-verosimilitatii
maxime) — a fost confirmata capacitatea explicativa a
acestor metode in analiza fluxurilor comerciale bila-
terale ale Republicii Moldova in perioada 2001-2024.
Rezultatele obtinute subliniazd influenta pozitiva si
semnificativa a produsului intern brut (PIB) al
Republicii Moldova si al partenerilor comerciali asupra
nivelului exporturilor si importurilor, precum si rolul
restrictiv al distantei geografice in evolutia acestor
fluxuri comerciale. De asemenea, includerea variabi-

classical gravitational theories. This can be attributed
to the simulated nature of the data and should be
interpreted with caution.

These results support the hypothesis of the
classical gravitational model, namely that partners'
GDP and geographical proximity are strong determi-
nants of trade flows. Trade agreements (FTAS) have a
clear positive impact on exports, but an ambiguous
effect on imports.

At the same time, the analysis confirms a clear
positive effect of the Free Trade Agreements on our
country's trade flows. In the medium and long run,
active participation in regional agreements such as
CEFTA, DCFTA and CIS’s remaining partners can
bring substantial benefits in terms of market diver-
sification and strengthening trade cooperation.

For gravity model robustness estimate for
imports, it is necessary to fill in or replace zero/
missing values (Nan) with a minimum value (e.g.,
USD1), use a full set of real GDPs from the World
Bank or IMF, integrate an accurate chronological
matrix of trade agreements signed by Moldova,
additionally verify the extreme values in distances or
commercial volumes.

In case there would be a desire to expand the
scopes of the study and obtain robust results, then it
is recommended to use real data from official sources
(UN COMTRADE, CEPII, World Bank), include
bilateral and annual fixed effects, investigate the
delayed effects of FTAs and on specific sectors.
These directions will give a better understanding of
how the trade policy in our country can support
sustainable economic development.

Conclusions

This research highlighted the free trade agre-
ements essential role played in Moldova's foreign
trade transformation. Undergoing the econometric
estimates based on the gravitational model, both in
the classic log-linear version (OLS) and through
the PPML (Poisson Pseudo-Maximum Likelihood)
approach, its validity in explaining the bilateral trade
flows of the Republic of Moldova in the period
2001-2024 was confirmed. The results obtained
underscore the positive and significant influence of
the gross domestic product (GDP) of Moldova and
trading partners on the level of exports and imports,
as well as the restrictive role of geographical dis-
tance. Moreover, the FTA_Dummy variable inclusion
allowed for a rigorous assessment of the impact of
free trade agreements (FTAS), revealing a positive
effect on exports and a surprisingly negative effect on
imports, which opens up prospects for future research
on the effectiveness of the implementation of these
agreements. In light of this view, the gravitational
model proves to be a robust analytical tool for the
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lei ALS Dummy a permis o evaluare riguroasa a foreign trade policies of the Republic of Moldova
impactului acordurilor de liber schimb (ALS), dez- possible substantiation.

valuind un efect pozitiv asupra exporturilor si un efect

surprinzator de nega-tiv asupra importurilor Republicii

Moldova, fapt care deschide perspective noi de

cercetare privind eficacitatea implementarii acestor

acorduri comerciale. In lumina acestei perspective,

modelul gravitational se dovedeste a fi un instrument

analitic robust pentru sustinerea politicilor comerciale

externe ale Republicii Moldova.
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