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INTRODUCERE

Infrastructura de transport reprezintd un pilon fundamental al dezvoltarii economice
si sociale, asigurand mobilitatea marfurilor, resurselor si a persoanelor in conditii eficiente
si sigure. Calitatea si extinderea retelelor de transport influenteaza direct competitivitatea
economicd, coeziunea teritoriala si accesul populatiei la servicii esentiale. Investitiile n
infrastructurd genereaza efecte economice pozitive (cresterea productivitatii, stimularea
investitiilor regionale, crearea de locuri de munca) si contribuie la relansarea economica in
perioade de criza prin efectul de multiplicare al cheltuielilor publice. Totodata, infrastructura
de transport indeplineste importante functii sociale, facilitind accesul sporit la educatie,
sanatate si piata muncii, reducand disparitdtile regionale si imbunatatind calitatea vietii prin
conectarea comunititilor izolate. In plus, dezvoltarea infrastructurii de transport poate spori
siguranta circulatiei si confortul céldtoriilor, stimuland coeziunea sociald si incluziunea
diferitelor regiuni. Desi beneficiile economice ale investitiilor in infrastructura sunt bine
documentate in literatura de specialitate (inca din studiile clasice ale lui Aschauer, 1989, sau
Gramlich, 1994), in ultimele decenii a devenit evident ca evaluarea eficientei acestor
proiecte trebuie extinsa dincolo de parametrii pur economici.

In ciuda importantei sale multifunctionale, analiza eficientei investitiilor in
infrastructura de transport a ramas adesea fragmentata pe dimensiuni separate. Evaluarile
traditionale se concentreazd preponderent pe eficienta economicd, utilizdnd instrumente
precum analiza cost-beneficiu (ACB) pentru a masura rentabilitatea financiard si impactul
macroeconomic al proiectelor. In paralel, impactul social este abordat prin studii de
accesibilitate sau coeziune sociald, iar eficienta de mediu este analizatd prin evaluari ale
impactului asupra mediului (EIM) si respectarea normelor de mediu. Aceste abordari, insa,
opereaza in mod disjunct, fiecare surprinzand doar o fatetd a sustenabilitatii. Integrarea
coerenta a celor trei dimensiuni — economica, sociala si ecologica — intr-un cadru unitar de
evaluare, desi recunoscutd la nivel teoretic (conceptul de “triple bottom line” al dezvoltarii
durabile — echilibrul dintre eficientd economica, echitate sociala si sustenabilitate de mediu),
nu este inca realizata in practicd la scard largd. Aceasta lacuna metodologicd a creat riscul
ca deciziile investitionale sa privilegieze proiecte cu beneficii financiare imediate, dar cu
externalitati sociale sau de mediu negative semnificative sau chiar ireversibile.

Conceptul de dezvoltare durabild impune integrarea dimensiunilor sociale si de
mediu alaturi de cea economica In analiza marilor proiecte de infrastructura (Brundtland,

1987). In contextul actual — marcat de provociri precum schimbirile climatice, necesitatea



reducerii emisiilor de GES, protectia biodiversitatii si obiective sociale (echitate, siguranta),
investitiile 1n transport trebuie planificate si evaluate intr-o manierd multidimensionald si
interdisciplinara.

Scopul general al cercetarii doctorale a fost dezvoltarea primului instrument
operational si integrat din literatura de specialitate romaneasca dedicat evaluarii
sustenabilitdtii infrastructurii de transport. Modelul propus — denumit modelul ESE
(economic, social, ecologic) — ofera o perspectiva holistica si cuantificabild asupra eficientei
proiectelor de infrastructura, depasind caracterul partial al abordarilor anterioare si aliniindu-
se directiilor contemporane de cercetare internationale. Prin integrarea concomitentd a
rentabilitdtii economice, a beneficiilor sociale si a costurilor de mediu in analiza unui proiect,
metodologia ESE asigura orientarea deciziei catre acele investitii care aduc valoare adaugata
maxima societatii in ansamblu, si nu doar profit economic pe termen scurt..

In mod specific, cercetarea isi propune:

(a) stabilirea si caracterizarea cadrului conceptual si metodologic actual, pentru a
identifica limitele abordarilor traditionale (centrate preponderent pe eficienta economica);

(b) dezvoltarea unui instrument compozit de evaluare multidimensionald, denumit
modelul ESE (Economic-Social-Ecologic), care sd permitd cuantificarea sustenabilitatii
integrate a proiectelor prin intermediul unor instrumente moderne. Aceste instrumente sunt:
indicatorul de compozit TEsk si coeficientul de congruentd, respectiv indexul de congruenta
CesE;

(c) aplicarea modelului propus pe un studiu de caz de actualitate si extrem de
important pentru dezvoltarea infrastucturii de transport actuale, pentru a valida
functionalitatea si relevanta acestuia;

(d) analiza comparativa a rezultatelor fatd de metodele conventionale (ex. analiza
cost—beneficiu) si evidentierea contributiilor originale aduse de noua metodologie, inclusiv
recomandari pentru factorii de decizie si directii de continuare a cercetarilor.

Metodologia de cercetare combina abordarea teoretici cu analiza empirica. In prima
parte, s-a realizat o documentare extinsa asupra conceptelor de infrastructura de transport si
a modului de evaluare a investitiilor, acoperind literatura economicd privind efectele
infrastructurii asupra cresterii economice si literatura de specialitate privind impacturile
sociale si de mediu ale proiectelor de dimeniuni mari. Aceastd analiza (Capitolele 1 si2) a
evidentiat necesitatea unui cadru integrator pentru evaluare. Pe aceastd baza, in Cap. 3 a fost
dezvoltat un model original (ESE) de evaluare, definindu-se indicatori pentru fiecare

dimensiune a sustenabilitatii, un scor compozit care agregd performantele economice,
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sociale si ecologice, precum si un coeficient de congruenta care masoara echilibrul dintre
acestea. Modelul a fost implementat apoi intr-un studiu de caz (Cap. 4) — evaluarea unei
investitii feroviare — folosind date reale dintr-un studiu de fezabilitate existent. Rezultatele
obtinute au fost comparate cu concluziile metodei traditionale (analiza cost—beneficiu si
analiza multicriteriala clasicd), pentru a verifica robustetea si utilitatea practicd a noului
instrument. In final, au fost formulate concluziile generale, contributiile stiintifice originale
ale autorului si posibile directii de cercetare viitoare.

In vederea unei sistematizari optime si a clarificirii conceptuale, in cadrul tezei de
doctorat au fost formulate explicit urmatoarele rationamente fundamentale care justifica,
orienteaza si structureaza demersul de cercetare (rezultate in mod logic si organic din analiza
teoreticd, metodologica si aplicativa a lucrarii). Acestea sunt implicit prezente si consistente
pe intreg parcursul cercetdrii, reflectind abordarea multidimensionald si integratoare
adoptatd. In vederea unei sistematiziri optime si clarificiri conceptuale, rationamentele
fundamentale care justifica, orienteaza si structureaza demersul de cercetare, rezultate in
mod logic si organic din analiza teoreticd, metodologicd si aplicativa a tezei, sunt
urmatoarele:

Rationamentul 1:

Paradigmele conventionale ale evaludrii investitiilor publice in infrastructura de
transport — dominate de metode clasice economice, precum Analiza Cost-Beneficiu (ACB)
— prezintd limitari structurale majore, intrucat nu reusesc sd integreze adecvat si coerent
externalitatile sociale si ecologice, conducand astfel la alocari dezechilibrate ale resurselor
st decizii suboptimale in raport cu obiectivele dezvoltarii durabile.

Rationamentul 2:

Adoptarea unei abordari metodologice inovatoare, multidimensionale si integratoare
— concretizatd prin modelul Economic—Social-Ecologic (ESE) si operationalizatd prin
intermediul indicelui compozit de sustenabilitate (TESE) si al coeficientului de congruenta
(CESE) — furnizeaza o platforma superioard de evaluare, permitand captarea echilibratd si
comprehensiva a interdependentelor dintre cele trei dimensiuni fundamentale (economica,
sociald si ecologica), contribuind decisiv la fundamentarea riguroasd si transparenta a
procesului decizional.

Rationamentul 3:

Validarea empirica si aplicativa a metodologiei ESE prin intermediul unui studiu de
caz reprezentativ (modernizarea infrastructurii feroviare Predeal-Brasov) demonstreaza nu

numai robustetea conceptuald si flexibilitatea metodologica a acesteia, ci si superioritatea
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practica fata de abordarile conventionale, in contextul unor proiecte majore si complexe de
infrastructura. Astfel, metodologia propusd releva clar capacitatea de a facilita decizii
investitionale responsabile si eficiente in raport cu obiectivele sustenabilitatii globale.

Rationamentul 4:

Metodologia dezvoltatd in cadrul acestei cercetari oferd o contributie strategica
semnificativd la nivel decizional si guvernamental, actionand ca un instrument avansat
pentru implementarea eficienta si transparentd a politicilor publice contemporane privind
dezvoltarea durabila si rezilienta climatica. Prin integrarea explicita si sistematica a valorilor
economice, sociale si ecologice, modelul ESE sprijina factorii de decizie in directionarea
coerenta si responsabild a investitiilor publice si in promovarea unei guvernari sustenabile si
transparente, in concordanta deplina cu obiectivele actuale nationale si europene.

Rationamentele prezentate anterior vor fi analizate, fundamentate si validate
sistematic 1n cuprinsul lucrarii doctorale, demonstrandu-se constant modul in care acestea se
coreleazi logic si metodologic cu obiectivele cercetirii. In acest context, prezentul rezumat
urmadreste sd pund in evidenta coerenta interna a argumentatiei, soliditatea metodologica si
relevanta stiintifica profunda a metodologiei propuse, precum si contributia distinctiva si
originala pe care abordarea integrativda ESE o aduce in domeniul evaluarii sustenabile si

multidimensionale a investitiilor in infrastructura de transport.



CAPITOLUL 1. INVESTITIILE IN INFRASTRUCTURA DE TRANSPORT.
ABORDARI CONCEPTUAL-METODOLOGICE

Capitolul 1 contureazd fundamentele teoretice si definitorii ale infrastructurii de
transport si ale investitiilor In acest domeniu. Se incepe prin clarificarea conceptului de
infrastructura de transport, evidentiindu-se caracteristicile sale principale: infrastructura de
transport cuprinde retelele rutiere, feroviare, aeriene, navale si structurile conexe (gari,
porturi, aeroporturi etc.), avand drept trasaturi distinctive costurile foarte ridicate, durata
lunga de realizare si rolul strategic in economie. Se prezinta o tipologie a investitiilor (Cap.
1.2), distingdndu-se intre investitii de modernizare (reamenajarea si optimizarea
infrastructurilor existente) si investitii de extindere sau noi proiecte (constructia de la zero a
unor sectoare noi de comunicatii). De asemenea, sunt discutate particularitatile investitiilor
publice in transport: necesitatea planificdrii pe termen lung, costurile de oportunitate si
implicatiile bugetare, precum si importanta parteneriatelor public-privat in realizarea marilor
proiecte.

In continuare, capitolul trateazi obiectivele si particularititile investitiilor in
infrastructura (Cap. 1.3). Investitiile au drept scop Imbunatitirea conectivitatii si
circulatiei si, in general, crearea premiselor pentru dezvoltare economica regionald. Se
subliniaza caracterul complex al acestor proiecte, care genereaza atat beneficii economice
directe (de ex., reduceri de costuri de transport, cresterea productivitatii), cat si efecte sociale
(crearea de locuri de munca, cresterea accesului la oportunitati) si impacturi de mediu
(pozitive sau negative, In functie de tehnologiile utilizate si de masurile de protectie a
mediului integrate). Capitolul trece apoi in revista importanta investitiilor in infrastructura
de transport din perspectiva teoriilor economice si a modelelor de evaluare a eficientei (Cap.
1.4). Sunt mentionate contributii clasice care au demonstrat relatia intre stocul de
infrastructura si cresterea PIB (de exemplu, studiul lui Aschauer, 1989, care arita ca
investitiile publice in infrastructurd pot stimula semnificativ productivitatea). Alte studii
(Gramlich, 1994; Banister & Berechman, 2000) au nuantat aceastd relatie, evidentiind ca
eficienta investitiilor depinde de alegerea proiectelor cu cea mai mare valoare adaugata si de
integrarea retelelor. Se discuta si modele teoretice privind rolul infrastructurii in dezvoltarea
economicd — de la modele de crestere endogena (ex. Romer) care includ infrastructura ca
factor de productie, pand la studii recente care leagd infrastructura de competitivitatea

regionala si de atractivitatea pentru investitii.



O sectiune esentiala este dedicatd motivarii temei alese. Astfel, se argumenteaza ca,
in contextul actual al dezvoltarii durabile—conturat de initiative strategice globale majore
precum Agenda 2030 si Pactul Verde European—evaluarea proiectelor de infrastructura nu
se mai poate limita la criterii strict economice, fiind imperativ necesara integrarea coerenta
a dimensiunilor sociale si ecologice. In acest sens, rationamentele fundamentale ale
cercetarii sustin cd o abordare multidimensionala si integrativd, precum cea propusa prin
metodologia ESE, permite identificarea si corectarea unor posibile distorsiuni investitionale
generate de analiza conventionald unidimensionald. Spre exemplu, proiectele aparent foarte
rentabile din perspectiva strict economica, insa cu impact ecologic negativ semnificativ, ar
putea fi reevaluate critic prin intermediul acestui cadru integrativ, care penalizeaza explicit
dezechilibrele majore intre cele trei dimensiuni esentiale (economica, sociala si ecologica).
Prin urmare, Capitolul 1 contureaza clar si coerent cadrul conceptual si fundamentele
rationamentelor centrale ale lucrarii, pregatind terenul analitic pentru dezvoltarea riguroasa
si detaliata a argumentatiei 1n capitolele urmatoare.

Un aspect important evidentiat spre finalul capitolului este alinierea evaludrii
investitiilor la paradigma dezvoltarii durabile (Cap. 1.5). Se trec in revistd tipologiile
conceptului de dezvoltare durabild (economica, sociald, ecologicd) si se argumenteaza
necesitatea ca investitiile in transport sd vizeze si echitatea sociald si sustenabilitatea de
mediu (citare Nicolae). Aceastd sub-sectiune introduce gradual tema centrald a tezei:
trecerea la o evaluare multidimensionald a proiectelor de infrastructura, depasind astfel
paradigma traditionald dominati de abordiri unilaterale. In acest sens, se recunoaste
limitarea fundamentald a metodologiilor actuale, care tind sd abordeze eficienta investitiilor
exclusiv prin prisma rentabilitatii economice imediate, neglijand adesea externalitatile
semnificative din domeniul social si de mediu. Prin urmare, necesitatea unei abordari
integrative si echilibrate devine imperativa, iar evaluarea multidimensionala apare ca solutie
conceptuald si operationald esentiald pentru orientarea deciziilor investitionale spre
obiectivele sustenabilitatii reale (citare Nicoale). In acest context, Capitolul 1 contribuie
nemijlocit la fundamentarea riguroasd a primului rationament central al cercetarii, conform
caruia paradigmele conventionale utilizate In evaluarea investitiilor publice in infrastructura
de transport — predominant orientate spre metode strict economice, cum este cazul Analizei
Cost-Beneficiu (ACB) — manifesta limitari structurale majore prin faptul cd omit sau trateaza
insuficient externalitatile sociale si ecologice. Aceastd abordare limitatd conduce adesea la
decizii suboptimale In raport cu obiectivele complexe si interdependente specifice

dezvoltarii durabile. Astfel, analiza conceptuald dezvoltatd in cadrul acestui capitol
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argumenteaza clar si convingator necesitatea imperativa a unei tranzitii metodologice cétre
un cadru de evaluare integrativ si multidimensional, depasind simpla analizd financiar-
economica si facilitind o reflectare comprehensiva si echilibratd a tuturor impacturilor
relevante — economice, sociale si ecologice — ale proiectelor majore de infrastructura. In
consecintd, se fundamenteaza solid, din punct de vedere metodologic si epistemologic,
necesitatea si relevanta rationamentului inovator propus si dezvoltat ulterior in cercetarea
doctorala.

Astfel, sub-sectiunea de fata pregateste terenul conceptual pentru introducerea si
fundamentarea unei metodologii originale — modelul ESE —, care permite cuantificarea
simultand a impacturilor economice, sociale si ecologice, generdnd o bazd decizionalad
comprehensiva si coerentd in vederea dezvoltarii durabile a infrastructurii de transport. in
acest mod, lucrarea promoveaza un cadru analitic avansat, capabil sa reflecte complexitatea
si interdependentele inerente dintre cele trei dimensiuni majore ale sustenabilitatii,
integrandu-le intr-un instrument unic si inovativ de analiza.. Se aratd cd, pe masurd ce
politicile nationale si europene (ex. Strategia UE de dezvoltare durabilda, Pactul Verde
European) impun obiective ,,verzi” si sociale tot mai ambitioase, evaluarea eficientei
proiectelor de infrastructura trebuie racordata la aceste obiective.

In concluzie, Capitolul 1 subliniazi ci abordarile traditionale, axate pe indicatori
financiari/economici, sunt insuficiente si ca este esential un cadru conceptual care sa

integreze toti cei trei piloni ai dezvoltarii durabile inca din faza de analiza a proiectelor.



CAPITOLUL 2. CADRUL TEORETIC SI METODOLOGIC ACTUAL AL
ANALIZEI EFICIENTEI INVESTITIILOR iIN INFRASTRUCTURA DE
TRANSPORT

Capitolul 2 ofera o analizd ampla a literaturii si practicilor existente privind evaluarea
eficientei proiectelor de infrastructura, examinand distinct cele trei componente majore:

Eficienta economicd — in Sectiunea 2.1 este tratata eficienta economica a investitiilor

de transport. Sunt prezentati principalii indicatori si metode de evaluare economica: analiza
cost—beneficiu (ACB), indicatorii clasici precum valoarea actualizatd netd (VAN), rata
internd de rentabilitate (RIR) si raportul beneficii/costuri (B/C). De asemenea, se discuta
metoda cost-eficacitate (utilizatd cand beneficiile nu pot fi monetizate usor) si concepte ca
profitabilitatea sociala a investitiilor publice. Se evidentiazd contributia infrastructurii la
conectivitatea teritoriald si dezvoltarea pietei muncii (citare Chivu) (ex. accesul sporit poate
reduce somajul regional) si se discutd mecanismele de finantare.Capitolul inventariaza si
sursele de finantare (fonduri publice, fonduri europene, parteneriate public-privat),
subliniind importanta acestora in analiza economica. Sunt aduse exemple de studii de caz
(proiecte de autostrazi, cai ferate, porturi finalizate) care au avut rezultate economice diferite,
ilustrand factori care pot afecta eficienta economica: costuri subestimate, trafic realizat sub
asteptari, intarzieri etc. Se remarcd faptul cd analiza cost—beneficiu rdmane instrumentul
central folosit de organismele internationale (ex. Comisia Europeana, Banca Mondiala)
pentru evaluarea proiectelor majore, insd aceastd metoda, desi foarte utild, nu capteaza in
intregime beneficiile sociale si impacturile de mediu (care fie sunt dificil de monetizat, fie
sunt ignorate)un instrument robust, el ignora adesea beneficiile intangibile sau impacturile
non-economice.

Eficienta sociala — Sectiunea 2.2 examineaza eficienta sociald a investitiilor in

infrastructura. Aici, atentia se indreapta spre impacturile sociale ale proiectelor de transport
st modul de evaluare a acestora. Sunt descrisi principalii indicatori sociali: cresterea
imbunatatirea mobilitatii populatiei (ex. scurtarea duratelor de deplasare spre locul de
munca), ocuparea fortei de munca (numadrul de locuri de munca create pe durata constructiei
infrastructura, precum si siguranta traficului si calitatea vietii (reducerea accidentelor,
poludrii locale, stresului in trafic). De exemplu, inaugurarea unei noi linii de metrou in

Bucuresti (Magistrala M5, 2020) a imbunatatit accesul unui cartier marginal la centrul
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oragului, generand beneficii sociale imediate (timp economisit, oportunititi economice
locale). Se noteaza ca evaluarea sociald este adesea realizatd prin analize calitative sau
multicriteriale, deoarece multe beneficii sociale nu au o valoare de piatd. Astfel se
evidentiaza dificultatea cuantificdrii monetare a multor beneficii sociale, motiv pentru care
evaludrile sociale sunt adesea calitative sau multicriteriale (spre deosebire de ACB). Sunt
prezentate studii care utilizeazad analiza multicriteriala (AMC) pentru a include criterii
sociale 1n decizie si se puncteaza limitele acestora — de exemplu, subiectivitatea ponderilor
sau inexistenta unui consens privind indicatorii sociali critici. Capitolul mentioneaza studii
de caz care au analizat impactul social al autostrazilor (spre exemplu, efectul unei autostrazi
asupra dezvoltarii unei comunitdti rurale prin acces sporit la piete si servicii). Se subliniaza
ca, desi instrumentele de cuantificare sociala s-au imbunatatit (inclusiv prin incercari de
monetizare a unor efecte sociale, de ex. costul statistic al vietii pentru sigurantd rutierd),
integrarea sistematica a impacturilor sociale in decizia finala de investitii este inca deficitara.
Adesea, analiza sociald este prezentatd separat sau ca element calitativ, decizia bazandu-se
in principal pe criterii economice.

Eficienta de mediu — abordeaza eficienta de mediu a investitiilor in infrastructura de

transport, evidentiind atat modul in care proiectele afecteaza mediul, cat si modul in care
evaludm aceste efecte. Se discutd indicatorii de mediu utilizati frecvent: emisiile de gaze cu
efect de sera (CO), emisiile de poluanti locali (NOx, PM etc.), zgomotul, fragmentarea
habitatelor naturale, afectarea biodiversitatii, precum si masurile de compensare sau atenuare
a impactului (plantari compensatorii, construirea de pasaje pentru fauna, reducerea poluarii
fonice prin panouri fonoabsorbante etc.). Este descris cadrul legal si procedural actual, in
special Evaluarea Impactului asupra Mediului (EIM), cerintd obligatorie pentru marile
proiecte, precum si corelarea cu politicile europene (ex. obiectivele de reducere a emisiilor
din transport in Green Deal, standardele ISO 14001 de management de mediu, ghidurile UE
privind principiul DNSH — Do No Significant Harm). Capitolul mentioneaza ca, desi exista
instrumente precum analiza cost—beneficiu extinsa care incearcd sd includa si costurile de
mediu (prin evaluarea monetara a emisiilor reduse sau a altor externalitati), Tn practicd
adesea evaluarea de mediu rdmane sectoriald si nu este agregata cu celelalte rezultate). Sunt
discutate studii de caz privind masuri de atenuare a impactului (ex. construirea de ecoducte
pentru fauna sdlbaticd sau folosirea de tehnologii verzi in constructia de drumuri) si modul
in care politicile europene actuale (Pactul Verde European, obiectivele de reducere a
emisiilor, taxonomia investitiilor sustenabile) impun criterii ecologice stricte in evaluarea

proiectelor. Se evidentiaza cd, in prezent, evaluarile de mediu sunt adesea separate de cele
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economice si sociale, conducand la compensari suboptimale — de pilda, un proiect poate
trece testul cost-beneficiu economic, desi genereaza costuri de mediu considerabile pe
termen lung, care nu sunt internalizate. In ansamblu, Sectiunea 2.3 concluzioneaza ca
dimensiunea ecologica este deseori evaluata separat prin studii de mediu si, chiar daca aceste
studii sunt luate in considerare, nu exista un indicator unic general utilizat care sd combine
rezultatele lor cu cele economice si sociale intr-o decizie finala

Concluzia centrald a Capitolului 2 releva faptul ca abordarile actuale in evaluarea
proiectelor de infrastructura, desi bine dezvoltate individual pentru fiecare dintre
dimensiunile economicd, sociala si ecologica, rdman structural insuficiente atunci cand se
urmadreste o evaluare comprehensiva a sustenabilitatii. Analiza detaliata realizata in cadrul
lucrarii evidentiaza in mod clar distinctiile esentiale Intre paradigma traditionald de evaluare
— reprezentatd preponderent de Analiza Cost-Beneficiu (ACB) — si metodologia originala
Economic—Social-Ecologic (ESE), dezvoltatd explicit in aceasti cercetare. In timp ce
abordarea conventionald se concentreaza aproape exclusiv pe dimensiunea economica,
operand cu indicatori financiari si economici consacrati precum Valoarea Actualizatd Neta
(VAN) si Rata Internd de Rentabilitate (RIR), metodologia ESE avanseaza o abordare
metodologica inovatoare, integrand armonios si explicit dimensiunile economica, sociala si
ecologica intr-un singur indice compozit de sustenabilitate (TESE).

In contrast direct cu abordarea ACB — care adesea neglijeazi sau trateazi superficial
externalitatile sociale si ecologice — modelul ESE realizeaza o integrare riguroasd si
sistematicd a acestor dimensiuni esentiale, incluzind criterii specifice pentru accesibilitate,
coeziune sociald si sigurantd publica (dimensiunea sociald), precum si indicatori detaliati
privind reducerea emisiilor si protectia biodiversitatii (dimensiunea ecologicd). Un element
esential si distinctiv al modelului propus il constituie introducerea coeficientului de
congruentd (CESE), conceput special pentru a cuantifica echilibrul intern al performantelor
proiectului intre cele trei dimensiuni fundamentale. Astfel, metodologia ESE ofera
decidentilor nu doar o perspectiva agregata asupra performantei proiectului, ci si o analiza
granulard si transparentd a punctelor forte si a vulnerabilitdtilor interne ale acestuia,
constituind o baza robustd pentru decizii strategice responsabile si sustenabile, In deplind
concordanta cu obiectivele si politicile europene actuale, precum Pactul Verde European.

O sintezd analiticd detaliatd si comparativd intre metoda traditionald ACB si
metodologia inovatoare ESE este prezentatd amplu in cadrul tezei in Tabelul 1 din

subcapitolul 2.1.1, ilustrand clar avantajele metodologice si practice ale noii abordari.

10



Aceste rezultate argumenteaza decisiv necesitatea depasirii limitarilor structurale
identificate in metodele conventionale si justificd, Intr-o maniera explicitd si convingatoare,
adoptarea unei abordari metodologice inovatoare, multidimensionale si integratoare. In acest
mod, se valideaza si se fundamenteaza solid cel de-al doilea rationament central al cercetarii,
care afirmd cad metodologia Economic—Social-Ecologic (ESE), materializatd concret prin
indicele compozit TESE si coeficientul de congruenta CESE, oferd o platforma
metodologica superioard, capabild sa surprinda echilibrat, comprehensiv si riguroas
interdependentele complexe dintre dimensiunile economice, sociale si ecologice,
contribuind In mod substantial si efectiv la imbunatatirea si fundamentarea transparenta si
echilibratda a proceselor decizionale privind investitiile publice in infrastructura de
transportPentru a clarifica si a sintetiza explicit relatia dintre metodologia integratd ESE si
fundamentarea politicilor publice si strategiilor investitionale sustenabile, in cadrul lucrarii
a fost elaboratd o diagrama conceptuald detaliatd (Figura 2 din teza, subcapitolul 2.3.6).
Aceasta ilustreaza interactiunea complexa dintre indicatorii economici, sociali si ecologici
din cadrul modelului ESE si rolul sdu ca instrument strategic in sprijinirea deciziilor
guvernamentale si investitionale, in concordanta deplina cu obiectivele si politicile europene
si internationale, precum Pactul Ecologic European, PNRR si Agenda 2030.

Astfel, capitolul evidentiaza atat limitarile instrumentelor actuale, cat si potentialul
metodologic si practic al unei abordéri integrate, crednd premisele conceptuale pentru

dezvoltarea si aplicarea modelului propus in prezenta lucrare doctorala.
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CAPITOLUL 3. METODOLOGIE: EVALUAREA EFICIENTEI PROIECTELOR
DE INFRASTRUCTURA

Capitolul 3 constituie nucleul inovator al tezei, in detaliu metodologia originalda ESE
elaborata de autor. Modelul propus, un indice compozit ESE, integreaza armonios cele trei
dimensiuni ale eficientei (economicd, sociald si ecologicd) intr-o formulare unitara,
cuantificabila.

In prima parte a capitolului, se descrie arhitectura modelului ESE, incluzand setul de
criterii si subcriterii de evaluare aferente fiecarei dimensiuni, sintetizatd in Figura 3, prin
przentare schematica a etapelor de aplicare ale metodologiei ESE, pornind de la definirea
dimensiunilor fundamentale si a subcriteriilor aferente, pana la calculul scorului compozit
Tesk si al coeficientului de congruentd Cese. Fiecare pilon (E, S, E) este operationalizat prin
indicatori specifici selectati in urma unei analize riguroase a literaturii si a practicilor
existente. De exemplu, pentru dimensiunea economica s-au ales indicatori precum VAN
(Valoarea Actualizata Netd), RIR (Rata Interna de Rentabilitate), costul unitar per unitate de
trafic, etc.; pentru cea sociald, indicatori de accesibilitate (populatie deservita, reducerea
timpului mediu de célatorie), siguranta (reducerea accidentelor) si dezvoltare sociald (numar
de locuri de munca create, indice de dezvoltare locald); pentru mediul Inconjurator,
indicatori de emisii GES evitate, zgomot, afectarea biodiversitatii, consum de energie si
altele. Procesul de identificare si selectie a indicatorilor este detaliat, incluzand justificarea
stiintifica a relevantei fiecaruia si asigurarea cd impreund acopera toate aspectele esentiale
ale sustenabilitatii.

Pentru a ilustra structura detaliata si complexitatea metodologica a modelului ESE
propus in prezenta cercetare, In continutul capitolului este prezentat tabelar setul integral al
criteriilor si subcriteriilor selectate si integrate pentru fiecare dintre cele trei dimensiuni
fundamentale: economica, sociald si ecologica (vezi tabelul 2 din tezd, Capitolul 3.2.4).
Aceastd prezentare sistematicd subliniazd atat granularitatea analitica, cat si amploarea
comprehensiva a modelului, demonstrand maniera echilibrata prin care indicatorii specifici
sunt operationalizati si fundamentati, oferind astfel baza conceptuald necesara pentru
calculul indicelui compozit Tesk si al coeficientului de congruenta Cesk.

Dupa definirea structurii ESE, capitolul detaliaza sistemul de punctaj si ponderare.
Fiecaruia dintre cele 60 de subcriterii 1 se asociaza o scald de evaluare (punctaj) si o pondere
in cadrul indicelui compozit. Modelul a fost construit astfel incat fiecare pilon sa aiba aceeasi

pondere globala (o treime din scorul final), evitandu-se privilegierea a priori a uneia dintre
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dimensiuni.. In interiorul fiecarui pilon, criteriile si subcriteriile au fost ponderate pe baza
importantei relative estimate conform literaturii si consultarilor cu experti, asigurand un
echilibru intre granularitate si influenta fiecarui factor. Ponderile au fost stabilite combinand
analiza de specialitate (de exemplu, ghiduri internationale privind evaluarea sustenabilitatii
infrastructurilor) cu consultéri ale expertilor, asigurand o fundamentare obiectiva. Formula
indicelui Tese (indecele de compozit tri-dimensional Economic — Social — Ecologic) a
proiectului se obtine prin agregarea scorurilor celor 60 de subcriterii normalizate si
ponderate, rezultand un scor unic care variaza, in mod conventional, intre 0 (performanta
minima) si 100 (performantd maxima posibild).

Un element de originalitate deosebit subliniat in acest capitol este introducerea
coeficientului de congruentd ESE, notat Cgsg. Acesta este un indicator original, propus de
autor, care masoard echilibrul intern al performantelor proiectului pe cele trei dimensiuni.
Definitia formald a Cgsg este data ca o functie care variaza intre 0 si 1, unde valori apropiate
de 1 indica un profil armonios (proiectul performeaza relativ uniform pe toti cei trei piloni),
iar valori mici indica dezechilibre pronuntate (cel putin o dimensiune ramane mult in urma
fata de celelalte). Practic, Cgse cuantificd omogenitatea scorurilor E, S si E: un proiect cu
Tesk ridicat dar cu Cgsg scazut poate fi, de pilda, foarte eficient economic, insa cu deficiente
serioase pe plan social sau de mediu — un semnal de nesustenabilitate pe termen lung.
Formula Cgsg este derivata astfel incat 1 corespunde situatiei ideale (scoruri egale pe toti
pilonii), iar 0 unei discordante maxime (proiectul exceleaza la un singur pilon si e nul la
altele). Introducerea acestui coeficient ofera modelului un instrument suplimentar de
evaluare: nu doar cat de bun este un proiect in ansamblu, ci si cat de echilibratd este
performanta lui.

Capitolul 3 detaliaza aplicarea metodologiei ESE pas cu pas, ilustrand cu exemple
modul de calcul. Se prezinta modelul matematic al indicilor, precum si modul de vizualizare
arezultatelor (ex. diagrame radar pentru scorurile pe subcriterii, curbe cost-beneficiu extinse
cu dimensiuni sociale si de mediu). Prin aceasta, se demonstreazd cd modelul ESE nu ofera
doar un scor unic, ci permite si dezagregarea analiticd pe subcomponente — identificadnd
precis punctele tari si slabe ale unui proiect (de exemplu, un scor foarte mic la un scriteriu
indica necesitatea unor masuri adaptative suplimentare). Aceastd capacitate de diagnoza
granulara transforma modelul ESE intr-un instrument practic de suport decizional, nu doar
de ierarhizare abstracta.

Capitolul 3 consolideaza fundamentarea stiintifica a modelului ESE. Sunt discutate

aspectele de validitate si robustete: consistenta internd (corelatia logicd intre indicatori si
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obiectivele de sustenabilitate), comparatia cu metodele clasice (se aratd cd modelul ESE
incorporeaza rigoarea cantitativa a ACB si perspectiva comprehensiva a AMC intr-un singur
cadru) si alinierea la initiative internationale. Modelul ESE propus extinde frontierele
metodologice ale evaludrii proiectelor de infrastructurd, reprezentind o inovatie
metodologica prin unificarea indicatorilor heterogeni intr-un index sintetic cu aplicatie
imediata.

Aceasta structura metodologica inovatoare este fundamentata explicit pe
Rationamentul 2 al cercetarii, conform cadruia adoptarea unei abordari metodologice
multidimensionale si integratoare — materializatd prin intermediul modelului Economic—
Social-Ecologic (ESE) si operationalizata prin indicele compozit de sustenabilitate (TESE)
si coeficientul de congruenta (CESE) — permite surprinderea echilibratd si comprehensiva a
interdependentelor dintre cele trei dimensiuni fundamentale (economica, sociald si
ecologica), contribuind astfel decisiv la fundamentarea riguroasa, transparenta si eficienta a
procesului decizional aferent investitiilor in infrastructura de transport..

In finalul capitolului se discutad validitatea stiintifici a modelului ESE. Sunt
prezentate argumente teoretice si empirice care sustin cd integrarea indicatorilor intr-un
indice compozit este justificatd si beneficd, cu conditia transparentei metodologice (alegerea
ponderilor, justificarea criteriilor). Se face trimitere la conceptul de triple bottom line
consacrat in literatura internationald a sustenabilitatii (Elkington, 1998) si se aratd cum
modelul ESE operationalizeaza acest concept intr-o maniera cuantificabild si reproductibila,
evitand caracterul pur calitativ sau retoric al multor abordari de dezvoltare durabila. in plus,
se evidentiazd originalitatea modelului in context international: desi existd instrumente
multicriteriale aplicate in transport (de ex. diverse grile de evaluare sustenabila a
proiectelor), modelul ESE propune in mod unic combinatia scor compozit si coeficientul de
echilibru, oferind o dubla perspectiva asupra sustenabilitatii.

Acest capitol ofera astfel o descriere completd a modului de construire a modelului,
justificand stiintific fiecare decizie metodologica si pregatind terenul pentru testarea

empiricd a modelului.
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CAPITOLUL 4. STUDIU DE CAZ: STUDIU DE FEZABILITATE PENTRU
MODERNIZAREA SECTIUNII FEROVIARE PREDEAL - BRASOV

Capitolul 4 este dedicat validarii empirice a metodologiei, prin aplicarea modelului
ESE pe un proiect real de infrastructura si analizeaza comparativ rezultatele fata de cele ale
metodei actuale de evaluare utilizate in studiu. Studiul de caz ales este modernizarea
tronsonului de cale ferata Predeal — Brasov (26,9 km), parte a coridorului feroviar principal
din Romania (Magistrala 300, componenta a retelei trans-europene de transport — TEN-T).
Acest proiect este unul strategic, vizand cresterea vitezei si capacitatii de transport feroviar
intre doud noduri importante. In Sectiunea 4.1, se descrie pe scurt proiectul si zona de
implementare. Linia feratd Predeal — Brasov traverseazd o zona montand (Carpatii
Meridionali) cu relief dificil, avand curbe strinse si declivitati mari care limiteaza viteza
trenurilor. Modernizarea are ca obiectiv principal reducerea timpului de parcurs si cresterea
performantelor de operare. Studiul de fezabilitate a analizat patru optiuni investitionale
(numerotate in documentatie ca Optiunea 1, Al, A2, A3): de la interventii minime
(modernizare superficiald a infrastructurii existente) pana la solutii foarte ambitioase
(constructia unui tunel de aproape 10 km pentru ocolirea portiunii sinuoase). Zona
proiectului include statiuni turistice montane, arii naturale protejate partial in proximitate,
precum si constrangeri tehnice (teren accidentat, instabilitate geologicd in unele puncte).
Aceste detalii dau complexitate proiectului si influenteaza atat costurile, cat si
impacturilegenerate de implementare si exploatare. Sectiunea 4.2 prezintd analiza actuala a
eficientei realizata in studiul de fezabilitate (de catre consultanti specializati, conform
practicilor standard). Metodologia actuald a fost o combinatie de analizd cost—beneficiu
(ACB) si analiza multicriteriala (AMC) folosita pentru a evalua aspectele care nu pot fi
monetizate complet. Au fost punctate subcriteriile si criteriile de evaluare, printre care:
costul proiectului, economiile de timp pentru cdldtori, reducerea costurilor de mentenanta,
cresterea sigurantei, impactul asupra mediului si s-au acordat punctaje, conform
metodologiei descrisd in capitolul anterior, pentru fiecare optiune. Optiunile analizate
(subcapitolul 4.2.1 din tezd) au fost:

Optiunea 1: modernizare minima (reabilitarea liniei actuale fara rectificari majore de
traseu), cost relativ redus dar si beneficii limitate (viteza creste modest);

Optiunea Al: modernizare cu imbunatatiri medii (unele corectii de traseu, tuneluri

scurte), cost mediu, beneficii moderate;
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Optiunea A2: modernizare extinsa (corectii majore de traseu, tuneluri mai lungi decat
A1 dar nu tunel de baza), cost ridicat, beneficii mari;

Optiunea A3: varianta cea mai ambitioasa, care include construirea unui tunel de ~9,8
km sub masivul montan pentru a asigura un traseu aproape liniar intre Predeal si Brasov,
precum si modernizarea integrald a restului liniei pe aliniamentul existent. Aceasta este cea
mai costisitoare, dar oferd si cele mai mari reduceri de timp (trenurile ar evita complet
portiunea sinuoasa resimtita in prezent).

Rezultatele metodei actuale de analiza (subpunctul 4.2.2) indica, in conformitate cu
metodele putilizate in prezent, cad Optiunea A3 este solutia optima din punct de vedere
tehnico-economic. Conform studiului, A3 a obtinut cel mai favorabil profil cost-beneficiu:
un raport B/C ~3,53 (beneficii totale de ~3,5 ori mai mari decat costurile) si o RIR economica
de ~15,65%, semnificativ peste pragul minim de acceptare pentru finantare. Prin contrast,
celelalte optiuni aveau indicatori economici mult mai modesti — de exemplu, rapoarte B/C
abia in jur de 1 sau putin peste, si RIR la limita acceptabilitatii. Aceste valori arata o eficienta
economica net superioara pentru optiunea cu tunel lung, datoritd reducerii drastice a timpilor
de calatorie si cresterii capacitatii de transport (panta maxima ar scadea la ~18%o, permitand
trenuri mai grele cu ~74% fatd de prezent). In termeni calitativi, expertii care au realizat
analiza prin metode traditionale au notat cd A3 oferd cea mai buna solutie pe termen lung,
chiar dacd presupune cost de investitie mare, deoarece maximizeaza beneficiile economice,
sociale (prin conectivitate sporitd) si de mediu (prin transferul traficului de la rutier la
feroviar, reducind poluarea) — adica o congruentd exceptionala intre performantele
economice, sociale si de mediu. Aceastd observatie a expertilor din studiul clasic
prefigureaza, in mod aparent, practic concluzia la care va ajunge evaluarea integrati ESE. In
Sectiunea 4.2.3, autorul tezei realizeaza o evaluare criticd a metodologiei aplicate in studiul
de fezabilitate (ACB + AMC), evidentiind limitele acesteia comparativ cu o abordare
integratd ESE. De exemplu, analiza clasica a folosit un punctaj multicriterial ad-hoc pentru
criterii de mediu (probabil aprecierea calitativa a impactului, unde toate optiunile au primit
punctaje similare deoarece proiectul oricum urma procedurile de mediu) — insa acest mod
poate subestima diferentele reale intre optiuni sau nu reflectd intocmai obiectivele de
sustenabilitate. De asemenea, componenta sociala a fost implicit considerata prin economiile
de timp (monetizate) si eventual prin punctaje la criterii ca siguranta, dar nu intr-o maniera
transparentd. Astfel, autorul subliniazd necesitatea unui model clar, cuantitativ care sa
reuneasca aceste aspecte. Sectiunea 4.3 prezinta aplicarea modelului ESE in cazul studiat.

S-au folosit datele din studiul de fezabilitate pentru a alimenta criteriile modelului integrat:
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costurile si beneficiile economice (din analiza cost-beneficiu), impacturi sociale (s-au luat
in calcul reducerea timpilor de céldtorie pentru pasageri — proxy pentru accesibilitate, crearea
de locuri de munca pe durata proiectului etc.) si impacturi de mediu (de exemplu reducerea
emisiilor de CO: prin mutarea traficului de la transportul rutier la cel feroviar, reducerea
poludrii locale in statiunile montane de pe valea Prahovei datorita scaderii traficului auto,
protectia habitatelor prin masuri prevazute, desi costisitor, evitd interventii la suprafata pe o
portiune extinsd). Fiecdrei optiuni i s-au calculat punctajele pe subcriterii conform
metodologiei stabilite. De exemplu, Optiunea A3, caracterizatd prin cele mai mari reduceri
ale timpilor de calatorie si ale emisiilor, a inregistrat scoruri maxime la subcriteriile
corespunzdtoare, in timp ce Optiunea 1, avand beneficii reduse in majoritatea aspectelor
analizate, a obtinut scoruri semnificativ mai mici. Totusi, este important de remarcat faptul
ca, la anumite subcriterii specifice, Optiunea 1 a excelat. Acest aspect sustine argumentul
conform cdruia o evaluare integratd de tipul celei propuse prin metodologia ESE poate
identifica punctele sensibile ale optiunilor considerate Tn mod initial favorabile, contribuind
astfel la fundamentarea deciziilor strategice si sustenabile pe termen lung. S-au obtinut astfel
scorurile totale TEsk si coeficientii Cgsg pentru fiecare optiune.

Subcapitolul 4.4 detaliaza rezultatele si validarea metodei. Rezultatele modelului
ESE au evidentiat doud aspecte complementare: In primul rand, ierarhia optiunilor dupa
scorul total TESE este clard: A3 > A2 > Al > 1, ceea ce indica performanta globala
(integratd) descrescatoare de la optiunea cea mai complexa la cea minimald. Aceastd ordine
coincide cu intuitia sustenabilitdtii s1 cu concluziile expertilor din analiza clasicd,
confirmand cd, pe masurd ce solutiille devin mai ambitioase tehnic si costisitoare, creste
substantial si contributia proiectului la obiectivele economice, sociale si de mediu. Concret,
Optiunea A3 a obtinut un scor Tgsg = 10,92 (din 15 maxim), echivalent cu 218.25 puncte

normalizate (din 300) sau ~72.7% eficienta integratd. Acesta este cel mai ridicat scor dintre

variante, indicind cd A3 aduce cea mai mare valoare adaugatd combinata. Optiunea A2 a
obtinut Tese = 9,00 (179,90 puncte, ~60% eficienta), Al scor 7,13 (142,70 puncte ~47,7%)
iar Optiunea 1 doar 5,34 (106,85 puncte ~35,7%). Prin urmare, conform modelului integrat,
tunelul de baza (A3) oferd cea mai buna performantd globala, in timp ce varianta minimala
ar avea o eficienta foarte scazutd. Acest rezultat valideaza modelul ESE prin faptul ca
reproduce, sub o forma integratd, concluzia evaluarii traditionale: investitia majora este
justificatd pentru ca aduce beneficii nete mult mai mari si pe multiple planuri.

In al doilea rand, analiza s-a concentrat pe coeficientul Cgsg, care surprinde gradul

de echilibru intre cele trei dimensiuni fundamentale. Aici, rezultatele au prezentat un aspect

17



surpinzator: desi optiunea A3 are cel mai mare scor total, coeficientul sdu Cgsg ~0,882 indica
un echilibru bun, dar nu perfect intre dimensiuni (performanta sociald a A3, de 3,03 din 5,
era usor mai mica fatd de cea economica 3,98 si cea de mediu 3,91). Optiunea 1, in schimb
— care a avut scorurile foarte mici pe toate planurile (in jur de 1,62 din 5) — a inregistrat
Cese = 0,901, cel mai ridicat dintre variante, deoarece performantele sale, desi slabe, sunt
uniform slabe (proiectul nu exceleaza in nimic, dar nici nu are un pilon mult mai deficitar
fata de altii). Optiunile intermediare A2 si Al au avut Cgsg de 0,864, respectiv 0,842, deci
un echilibru ceva mai scazut decat A3. Interpretarea acestor rezultate este discutatd in
Sectiunea 4.4.2: modelul ESE scoate in evidenta situatia in care o optiune cu scor total mare
poate si nu fie si cea mai echilibratd intern. In exemplul dat, A3, desi dominant ca beneficii
agregate, prezenta un mic dezavantaj relativ pe componenta sociala (fatd de cealalta optiune
cu scoruri medii care erau mai egal distribuite). Totusi, diferenta de Cgsg Intre A3 (0,882) si
A2 (0,864) nu este semnificativa, iar ambele indica un echilibru relativ bun. Faptul ca
optiunea minimala are Cgsg cel mai mare subliniazd un paradox: un proiect poate parea
,.echilibrat” doar pentru ci nu are rezultate punctate pe niciun subcriteriu analizat. In mod
evident, decizia optima nu poate fi luata pe baza echilibrului in sine, ci trebuie considerate
ambele componente — scorul total si indicatorul de congruentd. Astfel, modelul ESE
functioneaza ca un instrument de diagnostic fin: confirma ca A3 e cea mai buna alegere
(avand cel mai mare Tgsg), dar avertizeaza si asupra dimensiunii care ar putea fi imbunatatita
(socialul, de ex. se pot propune masuri suplimentare pentru maximizarea beneficiilor sociale
locale ale proiectului, cum ar fi facilitati pentru caldtori sau legéturi de transport public locale
la noul tunel).

Prin aplicarea practicd a metodologiei dezvoltate, autorul demonstreaza ca modelul
ESE furnizeaza informatii valoroase si suplimentare comparativ cu analiza conventionala.
Astfel, modelul confirma alegerea optiunii optime identificate initial prin abordarea clasica
(validand astfel decizia strategicd), dar oferd totodatd o reprezentare explicita si detaliatd a
performantelor fiecarei optiuni pe dimensiunile economica, sociala si ecologica, precum si
o evaluare riguroasd a echilibrului intern dintre beneficiile obtinute.

Optiunea A3 s-a dovedit a fi nu doar cea mai eficientd din punct de vedere global,
dar si suficient de echilibratd, in ciuda unui usor deficit relativ identificat la dimensiunea
sociald. Acest deficit, identificat clar prin coeficientul Cgsg, subliniaza necesitatea abordarii
proactive a riscurilor generate de criteriile subperformante, care pot afecta semnificativ
rentabilitatea si eficienta proiectului pe termen lung. In mod concret, criteriile deficitare,

chiar daca aparent minore intr-o evaluare initiald, pot conduce ulterior la externalitdti
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neprevazute, costuri suplimentare considerabile si necesitatea unor interventii corective
costisitoare. Astfel de situatii pot genera efecte de tip ,,lock-in”, prin limitarea flexibilitatii
operationale si scaderea drastica a valorii nete a investitiei, aspect insuficient evidentiat de
analizele traditionale. In concluzie, studiul de caz prezentat detaliat in subcapitolul 4.5
valideazd cu succes modelul ESE, care reflectd fidel realitatea proiectului si concluziile
expertilor, oferind Tnsd si o perspectivd suplimentard asupra riscurilor asociate
dezechilibrelor dintre dimensiunile analizate. Aplicarea prezentei metodologii a permis
identificarea clara si explicitd a acelor criterii subperformante care riscd sd compromita
sustenabilitatea si viabilitatea investitiei, accentuand importanta gestiondrii proactive si
preventive a acestor riscuri In procesul decizional strategic privind infrastructura. Astfel,
modelul ESE se dovedeste a fi nu doar un instrument de evaluare, ci si unul esential pentru
anticiparea si diminuarea riscurilor pe termen lung, asigurand o fundamentare solida si
responsabila a investitiilor in infrastructurd. Astfel rezultatele metodei ESE aplicatd pe
studiul de caz subliniazd ca relevanta practici a modelului ESE a fost un succes,
demonstrand atat validitatea (nu a contrazis analiza clasica, ci a confirmat-o0), cat si utilitatea
practica (a oferit informatii suplimentare valoroase despre proiect). Modelul ESE a aritat ca
poate servi ca instrument de screening si prioritizare: in exemplul studiat, ar fi permis
factorilor de decizie sa aleagd in cunostintd de cauza optiunea A3 sau chiar sa solicite un
nivel asumat pentru imbunatatirea elementelor care cauzeaza csubperformanta criteriilor,
avand In plus garantia cd selecteazd o optiune justificatd de beneficii robuste pe toate
planurile si stiind exact unde trebuie alocate eforturi pentru optimizare (in zonele unde Cgse
indica un dezechilibru).

Astfel, autorul argumenteaza cd modelul ESE poate fi folosit pentru a complementa
sau Inlocui total sau partial analiza multicriteriald informald din studiile de fezabilitate,
aducand rigoare si transparentd sporitd. De asemenea, aplicarea pe cazul Predeal-Brasov
indicd fezabilitatea practica a metodei — toti indicatorii necesari au putut fi calculati din
datele existente, iar rezultatele au fost usor de interpretat de cétre factorii interesati (cei
familiarizati cu analiza clasica pot regasit in scorul Tesg o extensie fireascd a evaludrii, iar
indicatorul de congruentd Cgsg a adus o perspectivd noud asupra conceptului de proiect
echilibrat pe criterii de eficienta. Prin aceasta, Capitolul 4 confirma explicit Rationamentul
3, consolidand teoretic si empiric metodologia ESE ca instrument superior pentru

fundamentarea responsabild a deciziilor strategice In investitiile de infrastructura publica.
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CONCLUZII SI CONTRIBUTII PERSONALE

Lucrarea de fata aduce o serie de contributii semnificative la nivel metodologic si
aplicativ, consolidand literatura de specialitate privind evaluarea sustenabilitétii proiectelor
de infrastructura:

Elaborarea unui indice compozit ESE: S-a dezvoltat un indice compozit (TEsg) al
eficientei economice, sociale si de mediu, care integreaza intr-o metrica unitara seturi extinse
de indicatori pentru fiecare dimensiune. Metodologia de calcul — normalizarea datelor
heterogene pe o scara comuna, ponderarea justificata a subcriteriilor si agregarea liniara ntr-
un scor unic — reprezintd o inovatie prin faptul cd oferda o masurd cuantificabild si
comparabild a sustenabilitatii globale a proiectelor. Indicele Tgsg propus depaseste
aborddrile fragmentate existente, permitdnd cuantificarea comparativd a eficientei
investitiilor indiferent de natura beneficiilor (financiare sau nefinanciare). Aceastd
contributie metodologicd umple un gol conceptual in literatura romaneasca, asigurand
comparabilitatea proiectelor din perspective multiple si oferind un instrument nou pentru
analiza integrata a investitiilor publice.

Introducerea coeficientului de congruentd ESE: Pe langa scorul total obtinut prin
indicele de compozit, modelul propune un indicator original de echilibru intre piloni —
coeficientul Cgsg — definit ca mésurd a gradului de aliniere a performantelor pe cele trei
dimensiuni ale sustenabilitatii. Acest coeficient, variind intre 0 si 1 (unde 1 indicd un
echilibru perfect intre piloni), extinde aria de cunoastere prin captarea explicitd a
dezechilibrelor inter-dimensionale. Astfel, cercetarea oferd un instrument nou care
semnalizeaza dezechilibrele critice: un proiect cu Tgsg ridicat dar cu Cgsg scdzut este
avertizat ca fiind nesustenabil pe termen lung. Introducerea indicatorului de congruentd
constituie o contributie substantiald, neintalnita anterior in literatura autohtond, aducand un
element evaluativ suplimentar fatd de indicii traditionali. Practic, Cese conferd modelului
capacitatea de a evidentia proiectele dezechilibrate (cu costuri sociale sau de mediu ascunse)
inca din fazele incipiente ale analizei, oferind astfel un instrument de decizie preventiva
decidentilor.

Dezagregarea si vizualizarea performantelor detaliate: Dincolo de scorul sintetic Tese
st coeficientul de echilibru Cgsg, modelul ESE permite o decompozitie analitica pe criterii si
subcriterii, oferind o imagine granulara asupra componentelor de eficientd ale proiectului.
Aceasta capacitate de identificare a sub-performantelor localizate (de exemplu, scoruri joase
la rezilienta sociala sau la protectia biodiversitdtii), usor vizualizabile in tablouri

comparative sau grafice de tip radar, transformd@ metodologia intr-un instrument de
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diagnostic avansat. Astfel, ESE nu doar ierarhizeaza optiuni, ci indica in ce privintd o optiune
este deficitard, permitdnd fundamentarea unor interventii corective nainte de implementare.
Acest nivel de detaliu nu se regaseste in aborddarile traditionale si ofera decidentilor un
instrument practic pentru Imbunatatirea proiectelor — o contributie aplicativd valoroasa la
guvernanta sustenabild a investitiilor.

Dezvoltarea unui cadru analitic integrator de tip triple bottom line: Teza propune un
cadru conceptual si procedural unificat pentru evaluarea investitiilor publice, care combina
rigoarea cantitativa a analizei cost-beneficiu cu caracterul cuprinzator al analizei
multicriteriale, sub egida principiilor dezvoltarii durabile. Originalitatea constd in
operationalizarea conceptului de sustenabilitate Intr-un mod cuantificabil si reproductibil:
modelul ESE reuneste instrumente disparate (ACB, analiza de impact social, evaluare de
mediu) intr-o arhitecturd coerentd, evitdnd fragmentarea decizionald. Aceastd contributie
demonstreaza fezabilitatea tehnica a integrarii indicatorilor heterogeni intr-un index sintetic
unic si oferd un prototip ce poate fi preluat si adaptat de alti cercetdtori sau practicieni. Din
perspectiva stiintificd, cadrul propus extinde frontierele metodologice ale evaluarii
eficientei, introducand un mod nou de a privi succesul proiectelor — nu doar prin prisma
randamentului financiar, ci tridimesional prin valoarea economicd — echitatea sociala —
impactul de mediu, cuantificate unitar si integrat.

Validarea empirica si instrumentarea decizionala: Un alt element de originalitate il
reprezinta aplicarea modelului ESE pe un studiu de caz real, complex si relevant. Aceasta
aplicatie a permis calibrarea si verificarea practicd a indicilor Tesg s1 Cesg, demonstrand
utilitatea lor in procesul decizional real. Rezultatele obtinute in studiu au confirmat ca
modelul ESE identificd aceleasi solutii optime ca abordarile conventionale, insa ofera
informatii mult mai nuantate despre fiecare optiune. Aceasta validare confera robustete
stiintifica modelului si, totodata, ilustreaza valoarea adaugata decizionala: indicele compozit
st coeficientul de congruenta pot f1 utilizate pentru ierarhizarea proiectelor si formularea de
recomandari concrete.

Rezultatele analizei din studiu au aratat ca, desi modelul ESE identifica aceleasi
optiuni optime ca abordarile conventionale, el evidenceaza vulnerabilitatile ascunse ale
fiecarei variante, vulnerabilitati care raman necunoscute in evaludrile traditionale. Astfel, in
studiul de caz feroviar, chiar si alternativa cea mai performantd a prezentat deficiente
punctuale la nivelul unor criterii (detectate prin scorurile ESE dezagregate), confirmand

valoarea adaugatd a modelului n diagnosticarea si corectarea din timp a ineficientelor.
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Practic, lucrarea nu se rezuma la un exercitiu teoretic, ci oferd un instrument original
cu aplicabilitate imediatd in practica evaludrii investitiilor publice. Autoritatile pot folosi
modelul ESE in paralel cu ACB si AMC existente (sau integrat in locul acestora) pentru a
fundamenta mai robust deciziile de investitii, evidentiind clar avantajele pe termen lung
pentru comunitate si mediu, nu doar randamentul financiar imediat.

Implicatii pentru politicile publice si strategia investitionald sustenabila

Concluziile empirice si metodologice ale cercetarii valideaza direct Rationamentul
4, care afirmd cad metodologia ESE dezvoltatd reprezintd o contributie strategica
semnificativd la nivel decizional si guvernamental, actionand ca un instrument avansat
pentru implementarea eficienta si transparentd a politicilor publice contemporane privind
dezvoltarea durabila si rezilienta climatica, prin integrarea explicita si echilibratd a valorilor
economice, sociale si ecologice.

Rezultatele acestei cercetari — centrate pe dezvoltarea si aplicarea unui model original
de evaluare integratda ESE — fundamenteazd o schimbare de paradigmd in modul de
planificare si finantare a proiectelor de infrastructura in contextul dezvoltarii durabile. Intr-
o erd in care presiunile socio-ecologice cer politici publice profund transformatoare, modelul
ESE ofera un instrument operational de guvernantad anticipativa, capabil sa 1nlocuiasca
criteriile unidimensionale cu o evaluare tridimensionald, congruentd cu pilonii
sustenabilitdtii: economic, social si de mediu.

In primul rand, se impune o reconfigurare a paradigmei decizionale in domeniul
evaluarii investitiilor publice. Trecerea de la un model focalizat exclusiv pe rentabilitatea
financiard catre unul care privilegiaza congruenta multidimensionala devine esentiala.
Modelul ESE ofera cadrul concret pentru aceasta transformare, introducand posibilitatea
stabilirii unor praguri minime de performanta economica, sociald si de mediu pe care un
proiect trebuie sa le atingd pentru a fi considerat eligibil la finantare. Cu alte cuvinte, numai
proiectele care dovedesc o valoare adaugata societala realda — exprimata printr-un scor Tesg
si un coeficient Cgsg peste anumite valori de referintd — ar trebui promovate. Aceastd
abordare redefineste conceptul de ,.eficientd” intr-un mod cuprinzator, eliberat de limitarile
analizei cost-beneficiu traditionale, si aliniaza decizia publica la cerintele etice si
intergenerationale ale dezvoltarii durabile.

In al doilea rand, modelul ESE poate deveni un instrument strategic de conformitate
si convergentd cu cadrele internationale contemporane. Evaluarea integratd propusa se

suprapune perfect peste cerintele explicite ale Pactului Verde European, ale regulamentelor
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UE privind taxonomia investitiilor sustenabile si peste obiectivele Agendei 2030 ale ONU.
Astfel, integrarea sa 1n procedurile nationale de evaluare ar sincroniza politicile de investitii
cu standardele si conditionalitatile europene, facilitind nu doar absorbtia fondurilor
structurale, ci si accesul preferential la finantari ale institutiilor financiare internationale
(BEI Banca Mondiala s.a.) pentru proiectele cu profil sustenabil ridicat. Un proiect evaluat
pozitiv de modelul ESE — cu scor compozit mare si echilibru bun — va fi implicit aliniat
prioritatilor green ale finantatorilor, crescand sansele de finantare si implementare. Astfel,
ESE functioneaza ca un liant Intre strategia nationala si angajamentele globale de mediu si
dezvoltare.

In al treilea rand, din perspectiva unei strategii investitionale sustenabile, modelul
ESE permite o planificare bazatd pe performantd integratd a portofoliului de proiecte.
Utilizarea sistematicd a scorului compozit si a coeficientului de congruentd oferd o harta
logica a portofoliului: alocarea fondurilor devine un exercitiu de optimizare a bundstarii
societale. Proiectele cu scoruri ESE ridicate ar trebui promovate prioritar, in timp ce
proiectele cu dezechilibre semnificative intre piloni pot fi aprobate doar conditionat,
solicitandu-se re-proiectari sau masuri compensatorii. De exemplu, pentru un proiect rutier
cu performanta deficitara la capitolul mediu, finantarea ar putea fi conditionata de includerea
unor masuri de reducere a impactului (constructia de coridoare ecologice pentru fauna,
programe de impadurire, tehnologii de reducere a emisiilor etc.). Similar, un proiect cu aport
social marginal ar putea necesita componente aditionale (de ex., statii intermodale pentru a
deservi comunitati mai largi). Astfel, ESE nu functioneaza doar ca un instrument de selectie
ex-ante, ci devine si un instrument de negociere si guvernantd: scorurile furnizate permit
dialogul intre decidenti si promotori ai proiectelor, orientdnd modificarea proiectelor pana
cand acestea ating un profil satisfacator de sustenabilitate.

In al patrulea rand, implementarea la scari largi a modelului ESE cere actiuni
institutionale convergente. Se recomanda actualizarea cadrului normativ privind elaborarea
studiilor de fezabilitate si evaluarea proiectelor, astfel incét indicele ESE sa fie inclus oficial
in documentatia de fundamentare a investitiilor. Ghidurile metodologice nationale ar trebui
extinse pentru a preciza modul de calcul al indicelui si criteriile specifice diverselor tipuri
de infrastructurd (rutier, feroviar, etc.). Totodata, este necesara formarea profesionald a
evaluatorilor, planificatorilor si autoritatilor contractante in utilizarea analizei ESE si
interpretarea rezultatelor sale. In paralel, dezvoltarea unei platforme digitale dedicate
(software) pentru calculul si vizualizarea scorurilor ESE ar creste eficienta aplicarii metodei,

reducand posibilul subiectivism sau erori de calcul si facilitdnd transparenta. Aceasta
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platforma ar integra automat datele relevante din proiect (trafic, costuri, emisii etc.),
generand rapoarte comparative si grafice, permitand astfel standardizarea si compararea
facila a proiectelor la nivel national.

In al cincilea rand, adoptarea modelului ESE ar spori semnificativ transparenta si
responsabilitatea in procesul de selectie a proiectelor. Publicarea scorurilor ESE ale
proiectelor propuse la finantare ar permite societatii civile, mediului academic si publicului
larg sd urmareascd in timp real calitatea proiectelor si corectitudinea deciziilor luate.
Decidentii politici ar fi astfel responsabilizati sa 1s1 motiveze alegerile, mai ales daca sustin
proiecte cu performanti sustenabild scizuta in detrimentul altora mai valoroase. In esent,
s-ar institui un nou standard de democratie evaluativa, in care decizia de investitie nu mai
apartine exclusiv expertilor tehnici sau elitei administrative, ci devine parte a unui contract
social transparent intre stat si cetdteni, bazat pe date verificabile si criterii obiective. Acest
lucru ar diminua riscul ca proiecte ineficiente sau nesustenabile sa fie promovate din motive
extra-economice, Intrucat scorurile ESE ar scoate la iveald lacunele lor, fortand justificari
publice.

Nu in ultimul rdnd, modelul ESE are potentialul de a corela micro-deciziile (selectia
unui proiect anume) cu obiectivele macro-strategice asumate la nivel national si
international. Introducerea scorului ESE ca indicator de performantd pentru proiectele
finantate din programe precum Planul National de Redresare si Rezilientd (PNRR) sau din
programele operationale (de ex. POIM) ar permite monitorizarea directd a contributiei
fiecdrui proiect la tinte strategice precum decarbonizarea, coeziunea teritoriald sau reducerea
inegalitatilor. Practic, ESE devine o punte intre proiectul individual si viziunea de ansamblu
a unei societiti sustenabile. In aceastd noud paradigma, dezvoltarea infrastructurii in secolul
XXI inceteaza sa mai fie o chestiune exclusiv inginereascd sau economicd — devine un act
de responsabilitate colectiva, articulat stiintific si orientat etic, in care performanta se
defineste prin coerentd tridimensionald si prin contributia mdsurabild la progresul societatii
in ansamblu.

Ca orice demers stiintific avansat si inovator, si aceastd cercetare implicd inevitabil
anumite limitari epistemologice si metodologice, abordate intr-o manierd constructiva si
analiticd, definind astfel clar trasee robuste pentru cercetdrile viitoare si optimizarea continua
a metodologiei propuse.

Prima limitare se refera la generalizarea metodologica si adaptabilitatea modelului la
diverse categorii ale infrastructurii de transport sau contextelor sociale existente la momentul

implementdrii investitiei. Metodologia ESE dezvoltatd in cadrul acestei cercetari a fost
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calibratd si validatd empiric pe un studiu de caz reprezentativ (modernizarea sectiunii
feroviare Predeal-Brasov), context in care criteriile si ponderile alese s-au dovedit adecvate.
Cu toate acestea, infrastructura de transport reprezintd un domeniu complex si diversificat,
incluzand tipologii distincte precum infrastructurile energetice, digitale sau informatice.
Astfel, forma actuald a modelului ESE ar necesita ajustari contextuale pentru a fi aplicata
optim la aceste subcategorii. O directie clard de dezvoltare viitoare este elaborarea unor
seturi specifice de indicatori si ponderi calibrate individual pentru fiecare tip de
infrastructura, mentinand insd structura tridimensionald economic—social-ecologica a
modelului ESE. De exemplu, pentru infrastructurile energetice, accentul predominant s-ar
pune pe indicatori specifici cum ar fi securitatea energetica, gestionarea resurselor naturale
si eficienta surselor regenerabile.

Pe acelasi plan de dezvoltare a unor criterii, care sa rdspunda nevoilor sociale de la
momentul implementarii proiectelor, se recomanda si dezvoltarea metodologiei ESE prin
modele adaptive pe bazd de scenarii. Prin extinderea cercetarii se urmareste raspunderea
nevoilor de evaluare si implementare a investitiilor in timpul 1n care se manifesta riscurile
de conflict, calamitéti, pandemii etc Tnainte ca investitiile sa aiba un nivel de maturitate al
implementarii si o conectivitate care sa raspunda cerintelor acestor evenimente. Aceasta
directie de cercetare va contribui la extinderea considerabild a aplicabilitatii si generalizarii
metodologiei ESE, transformand-o intr-un instrument universal al evaluarii sustenabilitétii
investitiilor publice in infrastructurd, indiferent daca ne aflam in situatii de conflict, crize
diverse sau stabilitate geo-politica.

Cea de-a doua limitare majora identificatd tine de disponibilitatea si calitatea datelor,
precum si gestionarea incertitudinii asociate estimarilor de impact. Calculul scorurilor
compozite si a coeficientului de congruentd Cgsg depinde semnificativ de acuratetea si
disponibilitatea datelor necesare, care Tn multe cazuri sunt fie incomplete, fie afectate de un
grad ridicat de incertitudine (in special in cazul indicatorilor sociali si ecologici cu proiectii
pe termen lung). Astfel, o directie prioritara pentru cercetdrile viitoare o reprezintad
dezvoltarea unui modul dedicat analizei de sensibilitate, prin care sa se evalueze riguros
variabilitatea si robustetea scorurilor Tesk si Cesk in raport cu fluctuatiile sau incertitudinile
principalilor parametri utilizati, consolidand astfel increderea si validitatea metodologiei in
conditii de incertitudine inerenta.

In al treilea rand, profesionalizarea expertizei, etica evaluirii si integrarea
tehnologiilor avansate constituie o alta directie promitatoare. Cercetarile ulterioare pot

explora metode inovatoare de stabilire a ponderilor criteriilor, utilizand tehnici avansate
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precum metode participative (paneluri de experti tip Delphi), analiza multicriteriala avansata
si algoritmi de inteligentd artificiala si machine learning, antrenati pe seturi de date istorice
ale proiectelor de succes, pentru calibrarea automata si obiectivd a importantei relative a
indicatorilor. O altd arie de interes fundamental pentru viitoarele cercetari o reprezinta
digitalizarea procesului de evaluare prin dezvoltarea unor platforme integrate si automatizate
de aplicare si validare a metodologiei ESE, capabile sa proceseze rapid si precis volume mari
de date complexe si sd ofere suport decizional in timp real factorilor implicati in investitii si
politici publice sustenabile.

In concluzie, in pofida limitarilor identificate, care reprezintd in sine oportunititi
valoroase pentru progres si perfectionare, contributiile fundamentale ale tezei raméan solide
si semnificative. Modelul ESE propus constituie un pas esential citre o abordare integrata,
enuntate 1n viitoare cercetari va conduce la Tmbundtitirea continud, generalizarea
aplicabilitatii si perfectionarea instrumentelor metodologice, asigurdnd un impact pozitiv
semnificativ asupra planificarii strategice si deciziilor sustenabile din domeniul

infrastructurii publice.
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INTRODUCTION

Transport infrastructure is a fundamental pillar of economic and social development,
ensuring the efficient and safe mobility of goods, resources and people. The quality and
extension of transport networks has a direct influence on economic competitiveness,
territorial cohesion and people's access to essential services. Investments in infrastructure
generate positive economic effects (increasing productivity, stimulating regional investment,
job creation) and contribute to economic recovery in times of crisis through the multiplier
effect of public spending. Transport infrastructure also fulfills important social functions,
facilitating increased access to education, health and the labor market, reducing regional
disparities and improving quality of life by connecting isolated communities. In addition,
the development of transport infrastructure can increase traffic safety and travel comfort,
fostering social cohesion and the inclusion of different regions. Although the economic
benefits of infrastructure investments are well documented in the literature (since the classic
studies of Aschauer, 1989, or Gramlich, 1994), in recent decades it has become evident that
the assessment of the effectiveness of these projects needs to be extended beyond purely
economic parameters.

Despite its multifunctional importance, the analysis of the efficiency of transport
infrastructure investments has often remained fragmented along separate dimensions.
Traditional evaluations focus predominantly on economic efficiency, using tools such as
cost-benefit analysis (CBA) to measure the financial profitability and macroeconomic
impact of projects. In parallel, social impacts are addressed through affordability or social
cohesion studies and environmental efficiency is analyzed through Environmental Impact
Assessments (EIA) and environmental compliance. These approaches, however, operate in
disjunct, each capturing only one facet of sustainability. The coherent integration of the three
dimensions - economic, social and environmental - into a single assessment framework,
while recognized in theory (the concept of the 'triple bottom line' of sustainable development
- the balance between economic efficiency, social equity and environmental sustainability),
is not yet widely achieved in practice. This methodological gap has created the risk that
investment decisions may favor projects with immediate financial benefits but with
significant or even irreversible negative social or environmental externalities.

The concept of sustainable development requires the integration of social and
environmental dimensions alongside economic in the analysis of major infrastructure

projects (Brundtland, 1987). In the current context - marked by challenges such as climate



change, the need to reduce GHG emissions, biodiversity protection and social objectives
(equity, safety), transport investments need to be planned and assessed in a multidimensional
and interdisciplinary manner.

The overall aim of the PhD research was to develop the first operational and
integrated tool in the Romanian literature dedicated to the assessment of the sustainability
of transport infrastructure. The proposed model - named the ESE (economic, social,
environmental) model - provides a holistic and quantifiable perspective on the efficiency of
infrastructure projects, going beyond the partial character of previous approaches and
aligning with contemporary international research directions. By simultaneously integrating
economic returns, social benefits and environmental costs into the analysis of a project, the
ESE methodology ensures that decisions are oriented towards those investments that bring
maximum added value to society as a whole, and not just short-term economic profit.

Specifically, the research aims to:

(a) establish and characterize the current conceptual and methodological framework,
in order to identify the limits of traditional approaches (predominantly focused on economic
efficiency);

(b) the development of a composite multidimensional assessment tool, called the
ESE (Economic-Social-Ecological) model, which allows the quantification of the integrated
sustainability of projects through modern tools. These tools are: the composite indicator Tesg
and the congruence coefficient, named also congruence index Cgsg;

(c) application of the proposed model on a topical and highly relevant case study for
the development of the current transportation infrastructure project to validate its
functionality and relevance;

(d) benchmarking the results against conventional methods (e.g. cost-benefit
analysis) and highlighting the original contributions of the new methodology, including
recommendations for policy makers and directions for further research.

The research methodology combines theoretical approaches with empirical analysis.
In the first part, an extensive documentation of transport infrastructure concepts and
investment appraisal has been carried out, covering the economic literature on the effects of
infrastructure on economic growth and the literature on the social and environmental impacts
of large-scale projects. This analysis (Chapters 1 and 2) highlighted the need for an
integrative framework for evaluation. On this basis, an original evaluation model (ESE) was
developed in Chapter 3, defining indicators for each dimension of sustainability, a composite

score aggregating economic, social and environmental performance, and a congruence
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coefficient measuring the balance between them. The model was then implemented in a case
study (Chap. 4) - the evaluation of a rail investment - using real data from an existing
feasibility study. The results obtained were compared with the findings of the traditional
method (cost-benefit analysis and classical multi-criteria analysis) to verify the robustness
and practical usefulness of the new tool. Finally, general conclusions, original scientific
contributions of the author and recommendations regarding future research directions were
formulated.

With a view to an optimal systematization and conceptual clarification, the following
fundamental rationales. These are implicitly present and consistent throughout the research,
reflecting the multidimensional and integrative approach adopted. With a view to an optimal
systematization and conceptual clarification, the fundamental rationales that justify, orient
and structure the research approach, logically and organically resulting from the theoretical,
methodological and applied analysis of the thesis, are as follows:

Reasoning 1:

Conventional paradigms for evaluating public investment in transport infrastructure
- dominated by classical economic methods such as Cost-Benefit Analysis (CBA) - have
major structural limitations, as they fail to adequately and coherently integrate social and
environmental externalities, leading to unbalanced resource allocations and sub-optimal
decisions in relation to sustainable development objectives.

Reasoning 2:

The adoption of an innovative, multidimensional and integrative methodological
approach — concretized through the Economic-Social-Ecological (ESE) model and
operationalized through the Composite Sustainability Index (Tgsg) and the Congruence
Coefficient (Cgsk) - provides a superior assessment platform, allowing for a balanced and
comprehensive capture of the interdependencies between the three fundamental dimensions,
thus contributing decisively to a rigorous and transparent decision-making process.

Reasoning 3:

The empirical and applied validation of the ESE methodology by means of a
representative case study (Predeal-Brasov railway infrastructure modernization)
demonstrates not only its conceptual robustness and methodological flexibility, but also its
superiority in practice compared to conventional approaches, in the context of major and
complex infrastructure projects. Thus, the proposed methodology clearly reveals its ability
to facilitate responsible and efficient investment decisions in relation to global sustainability

objectives.



Reasoning 4:

The methodology developed in this research offers a significant strategic
contribution at the policy-making and governmental level, acting as an advanced tool for the
effective and transparent implementation of contemporary public policies for sustainable
development and climate resilience. By explicitly and systematically integrating economic,
social and environmental values, the ESE model supports decision-makers in the coherent
and accountable targeting of public investments and in the promotion of sustainable and
transparent governance, fully in line with current national and European objectives.

The above reasoning will be examined and substantiated throughout the thesis,
substantiated and validated in the doctoral dissertation, constantly demonstrating how they
logically and methodologically correlate with the research objectives. In this context, the
present abstract aims to highlight the internal coherence of the argumentation, the
methodological soundness and deep scientific relevance of the proposed methodology, as
well as the distinctive and original contribution that the integrative ESE approach brings to
the field of sustainable and multidimensional assessment of transport infrastructure

investments.



CHAPTER 1. INVESTMENT IN TRANSPORT INFRASTRUCTURE.
CONCEPTUAL - METHODOLOGICAL APPROACHES

Chapter 1 outlines the theoretical and defining foundations of transport infrastructure
and of investments in this domain. It begins by clarifying the concept of transport
infrastructure, highlighting its main characteristics: transport infrastructure comprises road,
rail, air, sea and related networks (stations, ports, airports, etc.), with the distinctive features
of very high costs, long lead times and a strategic role in the economy. A typology of
investments is presented (Chap. 1.2), distinguishing between modernization investments
(redevelopment and optimization of existing infrastructure), expansion of existing
investments or new projects (building new communication sectors). It also discusses the
particularities of public investment in transport: the need for long-term planning, opportunity
costs and budgetary implications, and the importance of public-private partnerships in the
realization of major projects.

The next chapter presents the objectives and particularities of infrastructure
investments (Chap. 1.3). Investments aim to improve connectivity and accessibility, reduce
travel times and transit costs, increase traffic safety and, in general, create the preconditions
for regional economic development. It emphasizes the complex nature of these projects,
which generate both direct economic benefits (e.g. reductions in transport costs, increased
productivity), social impacts (e.g. job creation, increased access to opportunities) and
environmental impacts (positive or negative, depending on the technologies used and the
environmental protection measures integrated). The chapter then reviews the importance of
investment in transport infrastructure from the perspective of economic theories and
efficiency assessment models (Chap. 1.4). Classical contributions demonstrating the
relationship between infrastructure stock and GDP growth are mentioned (e.g. Aschauer's
1989 study showing that public investment in infrastructure can significantly boost
productivity). Other studies (Gramlich, 1994; Banister & Berechman, 2000) have nuanced
this relationship, emphasizing that the efficiency of investment depends on the choice of
projects with the highest value added and the integration of networks. Theoretical models on
the role of infrastructure in economic development are also discussed - ranging from
endogenous growth models (e.g. Romer) that include infrastructure as a factor of production,
to recent studies linking infrastructure to regional competitiveness and investment

attractiveness.



A key section is devoted to the rationale behind the chosen theme. Thus, it is argued
that, in the current context of sustainable development - shaped by major global strategic
initiatives such as the 2030 Agenda and the European Green Pact - the evaluation of
infrastructure projects can no longer be limited to strictly economic criteria, but must be
coherently integrated with social and environmental dimensions. In this sense, the
underlying rationale of the research argues that a multidimensional and integrative approach,
such as the one proposed by the ESE methodology, allows the identification and correction
of possible investment distortions generated by conventional one-dimensional analysis. For
example, projects that appear to be highly profitable from a strictly economic perspective,
but have a significant negative environmental impact, could be critically re-evaluated
through this integrative framework, which explicitly penalizes major imbalances between
the three essential dimensions (economic, social and environmental). Chapter 1 therefore
clearly and coherently outlines the conceptual framework and underpins the central
reasoning of the paper, preparing the analytical ground for the rigorous and detailed
development of the argument in the following chapters.

An important aspect highlighted towards the end of the chapter is the alignment of
investment appraisal with the sustainable development paradigm (Chap. 1.5). It reviews the
typologies of the concept of sustainable development (economic, social, environmental) and
argues the need for transport investments to also target social equity and environmental
sustainability. This sub-section gradually introduces the central theme of the thesis: the shift
to a multidimensional assessment of infrastructure projects, thus going beyond the traditional
paradigm dominated by unilateral approaches. In this respect, it recognizes the fundamental
limitation of current methodologies, which tend to approach the effectiveness of investments
exclusively through the prism of immediate economic returns, often neglecting significant
social and environmental externalities. Therefore, the need for an integrative and balanced
approach becomes imperative, and multidimensional assessment emerges as an essential
conceptual and operational solution to orient investment decisions towards real sustainability
objectives. In this context, Chapter 1 contributes directly to the rigorous substantiation of
the first central reasoning of the research, according to which the conventional paradigms
used in the evaluation of public investments in transport infrastructure — predominantly
oriented towards strictly economic methods, as is the case of Cost-Benefit Analysis (CBA)
— manifest major structural limitations by omitting or insufficiently addressing social and
environmental externalities. This limited approach often leads to sub-optimal decisions in

relation to the complex and interdependent objectives of sustainable development. Thus, the
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conceptual analysis developed in this chapter clearly and convincingly argues the imperative
need for a methodological transition towards an integrative and multidimensional
assessment framework, going beyond simple financial — economic analysis and facilitating
a comprehensive and balanced reflection of all relevant impacts — economic, social and
environmental — of major infrastructure projects. As a consequence, the necessity and
relevance of the innovative rationale proposed and further developed in the doctoral research
is methodologically and epistemologically presented.

Thus, this sub-section prepares the conceptual ground for the introduction and
substantiation of an original methodology - the ESE model - that allows the simultaneous
quantification of economic, social and environmental impacts, generating a comprehensive
and coherent decision-making basis for the sustainable development of transport
infrastructure. In this way, the paper promotes an advanced analytical framework capable of
reflecting the complexity and inherent interdependencies between the three major
dimensions of sustainability, integrating them into an unique and innovative analytical tool.
It shows that as national and European policies (e.g. EU Sustainable Development Strategy,
European Green Pact) impose increasingly ambitious green and social objectives, the
assessment of the effectiveness of infrastructure projects needs to be aligned with these
objectives.

In conclusion, Chapter 1 emphasizes that traditional approaches focusing on
financial/economic indicators are insufficient and that a conceptual framework integrating

all three pillars of sustainable development is essential from the investment evaluation phase.



CHAPTER 2. THE CURRENT THEORETICAL AND METHODOLOGICAL
FRAMEWORK FOR ANALYZING THE EFFICIENCY OF TRANSPORT
INFRASTRUCTURE INVESTMENTS

Chapter 2 provides a broad review of the existing literature and practice on the
evaluation of the effectiveness of infrastructure projects, examining the three major
components separately:

Economic efficiency - Section 2.1 deals with the economic efficiency of transport

investments. The main indicators and methods of economic evaluation are presented: cost-
benefit analysis (CBA), classical indicators such as net present value (NPV), internal rate of
return (IRR) and benefit-cost ratio (B/C). Also discussed are the cost-effectiveness method
(used when benefits cannot be easily monetized) and concepts such as social profitability of
public investments. It highlights the contribution of infrastructure to territorial connectivity
and labor market development (citing Chivu) (e.g. increased access can reduce regional
unemployment) and discusses financing mechanisms.The chapter also inventories sources
of financing (public funds, European funds, public-private partnerships), emphasizing their
importance in economic analysis. Examples are given of case studies (completed highway
projects, railways, ports) with different economic outcomes, illustrating factors that can
affect economic efficiency: underestimated costs, traffic realized below expectations, delays,
etc. It is noted that cost-benefit analysis remains the central tool used by international bodies
(e.g. European Commission, World Bank) for evaluating major projects, but this method,
although very useful, does not fully capture social benefits and environmental impacts
(which are either difficult to monetize or are ignored).

Social efficiency - Section 2.2 examines the social efficiency of infrastructure

investments. Here the focus is on the social impacts of transport projects and how to assess
them. The main social indicators are described: increasing accessibility (e.g. reducing the
isolation of some communities through new transport connections), improving population
mobility (e.g. shortening travel times to work), employment (number of jobs created during
construction and afterwards through indirect effects), reducing poverty in areas better served
by infrastructure, and traffic safety and quality of life (reducing accidents, local pollution,
traffic stress). For example, the inauguration of a new metro line in Bucharest (M5
Magistrala, 2020) has improved the access of a marginal neighborhood to the city center ,
generating immediate social benefits (time saved, local economic opportunities). It is noted

that social valuation is often carried out through qualitative or multi-criteria analysis, as
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many social benefits do not have a market value. Thus the difficulty of quantifying many
social benefits in monetary terms is highlighted, which is why social assessments are often
qualitative or multi-criteria (as opposed to CBA). Studies using multi-criteria analysis
(MCA) to include social criteria in decision-making processes are presented and their
limitations are pointed out - for example, the subjectivity of weightings or the lack of
consensus on critical social indicators. The chapter mentions case studies that have analyzed
the social impacts of motorways (e.g. the effect of a motorway on the development of a rural
community through increased access to markets and services). It points out that although
social quantification tools have improved (including attempts to monetize some social
impacts, e.g. statistical cost of living for road safety), the systematic integration of social
impacts into the final investment decision is still weak. Often, social analysis is presented
separately or as a qualitative element, the decision being based mainly on economic criteria.

Ecological (environmental) efficiency — addresses the environmental efficiency of

transport infrastructure investments, highlighting both how projects affect the environment
and how we assess these effects. It discusses commonly used environmental indicators:
greenhouse gas emissions (CO:), emissions of local pollutants (NOy, PMs, etc.), noise,
fragmentation of natural habitats, damage to biodiversity, as well as measures to compensate
or mitigate the impact (compensatory planting, construction of wildlife permeability
structures, noise pollution reduction through noise barriers, etc.). The current legal and
procedural framework is described, in particular the Environmental Impact Assessment
(ETA), a mandatory requirement for large projects, as well as the link with European policies
(e.g. Green Deal transport emission reduction targets, ISO 14001 environmental
management standards, EU guidelines on the DNSH principle - Do No Significant Harm).
The chapter notes that while there are tools such as extended cost-benefit analysis that
attempt to include environmental costs (through monetary valuation of reduced emissions or
other externalities), in practice environmental valuation often remains sectoral and is not
aggregated with other outcomes). Case studies on mitigation measures are discussed (e.g.
The case studies of mitigation measures (e.g. building wildlife eco-pipelines or using green
technologies in road construction) and how current European policies (European Green Pact,
emission reduction targets, sustainable investment taxonomy) impose strict environmental
criteria in project assessment are discussed. It highlights that environmental assessments are
currently often separated from economic and social assessments, leading to sub-optimal
trade-offs — for example, a project may pass the economic cost-benefit test even though it

generates considerable long-term environmental costs that are not internalized. Overall,
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Section 2.3 concludes that the environmental dimension is often assessed separately through
environmental studies and, even if these studies are taken into account, there is no single
overall indicator used to combine their results with economic and social ones in a final
decision.

The central conclusion of Chapter 2 reveals that current approaches to the appraisal
of infrastructure projects, although well developed individually for each of the economic,
social and environmental dimensions, remain structurally insufficient when aiming at a
comprehensive sustainability assessment. The detailed analysis carried out in this paper
clearly highlights the key distinctions between the traditional assessment paradigm —
predominantly represented by Cost-Benefit Analysis (CBA) — and the original Economic-
Social-Ecological (ESE) methodology, explicitly developed in this research. Whereas the
conventional approach focuses almost exclusively on the economic dimension, operating
with established financial and economic indicators such as Net Present Value (NPV) and
Internal Rate of Return (IRR), the ESE methodology advances an innovative methodological
approach, harmoniously and explicitly integrating the economic, social and environmental
dimensions into a single composite sustainability index (Tgsk).

In direct contrast to the CBA approach - which often neglects or superficially treats
social and environmental externalities - the ESE model achieves a rigorous and systematic
integration of these key dimensions, including specific criteria for accessibility, social
cohesion and public safety (social dimension), as well as detailed indicators on emissions
reduction and biodiversity protection (environmental dimension). An essential and
distinctive element of the proposed model is the introduction of the Congruence Coefficient
(Cesk), specifically designed to quantify the internal balance of project performance between
the three fundamental dimensions. Thus, the ESE methodology provides decision-makers
not only with an aggregated perspective on project performance, but also with a granular and
transparent analysis of the project's internal strengths and vulnerabilities, providing a robust
basis for responsible and sustainable strategic decisions, fully in line with current European
objectives and policies, such as the European Green Pact.

A detailed analytical and comparative summary between the traditional CBA method
and the innovative ESE methodology is amply presented in the thesis in Table 1 in
subchapter 2.1.1, clearly illustrating the methodological and practical advantages of the new
approach.

These results decisively argue the need to overcome the structural limitations

identified in conventional methods and justify, in an explicit and convincing manner, the
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adoption of an innovative, multidimensional and integrative methodological approach. In
this way, the second central rationale of the research is validated and solidly grounded, which
states that the Economic-Social-Ecological (ESE) methodology, materialized concretely
through the Tese composite index and the Cgsg congruence coefficient, provides a superior
methodological platform capable of capturing in a balanced, comprehensive and rigorous
way the complex interdependencies between the economic, social and ecological
dimensions, making a substantial and effective contribution to improving and informing
transparent and balanced decision-making processes on public investment in transport
infrastructure in a transparent and balanced wayTo clarify and explicitly synthesize the
relationship between the integrated ESE methodology and the underpinning of sustainable
public policies and investment strategies, a detailed conceptual diagram has been developed
in the paper (Figure 2 of the thesis, subchapter 2.3.6). It illustrates the complex interplay
between economic, social and ecological indicators within the ESE model and its role as a
strategic tool to support governmental and investment decisions, in full accordance with
European and international objectives and policies, such as the European Ecological Pact,
the NRRP and the 2030 Agenda.

Thus, the chapter highlights both the limitations of current tools and the
methodological and practical potential of an integrated approach, creating the conceptual

premises for the development and application of the model proposed in this doctoral thesis
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CHAPTER 3. METHODOLOGY: ASSESSING THE EFFECTIVENESS OF
INFRASTRUCTURE PROJECTS

Chapter 3 constitutes the innovative core of the thesis, detailing the original ESE
methodology developed by the author. The proposed model, an ESE composite index,
harmoniously integrates the three dimensions of efficiency (economic, social and
environmental) into a unitary, quantifiable approach.

In the first part of the chapter, the architecture of the ESE model is described,
including the set of evaluation criteria and sub-criteria for each dimension, summarized in
Figure 3, by schematically presenting the steps of the ESE methodology, starting from the
definition of the fundamental dimensions and their sub-criteria, to the calculation of the
composite score Tgsg and the congruence coefficient Cgsg. Each pillar (Ec, Soc, Env) is
operationalized through specific indicators selected following a rigorous review of the
literature and existing practices. For example, for the economic dimension, indicators such
as NPV (Net Present Value), IRR (Internal Rate of Return), unit cost per unit of traffic, etc.
have been chosen; for the social dimension, indicators of accessibility (target population,
reduction of average travel time), safety (reduction of accidents) and social development
(number of jobs created, local development index); for the environmental dimension,
indicators of avoided GHG emissions, noise, biodiversity damage, energy consumption and
others. The process of identification and selection of indicators is detailed, including
scientific justification of the relevance of each indicator and ensuring that together they cover
all essential aspects of sustainability.

In order to illustrate the detailed structure and methodological complexity of the ESE
model proposed in this research, the full set of criteria and sub-criteria selected and
integrated for each of the three fundamental dimensions: economic, social and
environmental (see Table 2 in the thesis, Chapter 3.2.4) is in tabel presented format in the
chapter content. This systematic presentation underlines both the analytical granularity and
the comprehensive value of the model, demonstrating the balanced manner in which the
specific indicators are operationalized and substantiated, thus providing the conceptual basis
for the calculation of the composite index Tesg and the congruence coefficient Cksk .

After defining the ESE structure, the chapter details the scoring and weighting
system. Each of the 60 sub-criteria is associated with a rating scale (score) and a weight
within the composite index. The model has been constructed in such a way that each pillar

has the same overall weighting (one third of the final score), avoiding a priori privileging of
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one of the dimensions. Within each pillar, the criteria and sub-criteria have been weighted
based on their relative importance estimated from the literature and expert consultations,
ensuring a balance between the granularity and influence of each factor. The weights were
established by combining literature review (e.g. international guidelines on infrastructure
sustainability assessment) with expert consultation, ensuring an objective rationale. The
project's Tgsg (three-dimensional composite Economic - Social — Ecological) index formula
is obtained by aggregating the scores of the 60 normalized and weighted sub-criteria,
resulting in a single score conventionally ranging from 0 (minimum performance) to 300
(maximum possible performance).

A particularly original element emphasized in this chapter is the introduction of the
ESE congruence coefficient, named Cgse. This is an original indicator, proposed by the
author, which measures the internal balance of project performance on the three dimensions.
The formal definition of Cgsk is given as a function ranging between 0 and 1, where values
close to 1 indicate a harmonious profile (the project performs relatively evenly on all three
pillars) and low values indicate pronounced imbalances (at least one dimension lags far
behind the others). In practical terms, Cgsg quantifies the homogeneity of Ec, Soc and Env
scores: a project with high Tese but low Cgsg may, for example, be very economically
efficient but with serious social or environmental shortcomings — a signal of long-term
unsustainability. The Cgse formula is derived so that 1 corresponds to the ideal situation
(equal scores on all pillars) and 0 to maximum discordance (project excels on one pillar and
is zero on others). The introduction of this coefficient provides the model with an additional
assessment tool: not only how good a project is as a whole, but also how balanced its
performance is.

Chapter 3 details the application of the ESE methodology step by step, illustrating
with examples how to calculate it. The mathematical modelling of the indices is presented,
as well as how to visualize the results (e.g. radar charts for sub-criteria scores, extended cost-
benefit curves with social and environmental dimensions). In doing so, it is shown that the
ESE model not only provides a single score, but also allows for analytical disaggregation by
sub-components - precisely identifying the strengths and weaknesses of a project (e.g. a very
low score on a criterion indicates the need for additional adaptive measures). This granular
diagnostic capability turns the ESE model into a practical decision — support tool, not just
an abstract prioritization tool.

Chapter 3 reinforces the scientific substantiation of the ESE model. Issues of validity

and robustness are discussed: internal consistency (the logical correlation between indicators
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and sustainability objectives), comparison with classical methods (the ESE model is shown
to incorporate the quantitative rigor of CBA and the comprehensive perspective of MCA
into a single framework) and alignment with international initiatives. The proposed ESE
model expands the methodological frontiers of infrastructure project appraisal, representing
a methodological innovation by unifying heterogeneous indicators into a synthetic index
with immediate application.

This innovative methodological structure is explicitly based on Rationale 2 of the
research, according to which the adoption of a multidimensional and integrative
methodological approach - materialized through the Economic-Social-Ecological (ESE)
model and operationalized through the composite sustainability index (Tgsg) and the
congruence coefficient (Cgsg) - allows a balanced and comprehensive capture of the
interdependencies between the three fundamental dimensions (economic, social and
environmental), thus contributing decisively to the rigorous, transparent and efficient
decision-making process related to investments in transport infrastructure.

The final chapter discusses the scientific validity of the ESE model. Theoretical and
empirical arguments are presented that the integration of indicators into a composite index
is justified and beneficial, provided methodological transparency (choice of weights,
justification of criteria) is ensured. Reference is made to the triple bottom line concept
established in the international sustainability literature (Elkington, 1998) and it is shown how
the ESE model operationalizes this concept in a quantifiable and replicable manner, avoiding
the purely qualitative or rhetorical character of many sustainable development approaches.
Furthermore, the originality of the model in the international context is highlighted: while
there are multi-criteria tools applied in transportation (e.g. various sustainable project
assessment grids), the ESE model uniquely proposes the combination of composite score
and equilibrium coefficient, providing a double perspective on sustainability.

This chapter thus provides a full description of how the model was constructed,
scientifically justifying each methodological decision and preparing the ground for empirical

testing of the model.
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CHAPTER 4. CASE STUDY: FEASIBILITY STUDY FOR THE MODERNIZATION
OF THE RAILWAY SECTION PREDEAL - BRASOV

Chapter 4 is dedicated to the empirical validation of the methodology, by applying
the ESE model on a real infrastructure project and analyzes the results in comparison with
those of the current evaluation method used in the study. The chosen case study is the
modernization of the Predeal - Brasov railway section (26.9 km), part of the main railway
corridor in Romania (component of the Trans-European Transport Network - TEN-T). This
project is a strategic one, aiming at increasing the speed and capacity of rail transport
between two major nodes. Section 4.1 briefly describes the project and the implementation
area. The Predeal - Brasov railway line crosses a mountainous area (Southern Carpathians)
with difficult relief, with sharp curves and steep slopes that limit the speed of trains. The
main objective of the modernization is to reduce travel time and increase operating
performance. The feasibility study analyzed four investment options (numbered in the
documentation as Option 1, Al, A2, A3): from minimal interventions (superficial
modernization of the existing infrastructure) to very ambitious solutions (construction of a
tunnel of almost 10 km to bypass the winding section). The project area includes mountain
tourist resorts, protected natural areas partly in the vicinity, as well as technical constraints
(rugged terrain, geological instability at some points). These details add to the complexity
of the project and influence both the costs and impacts generated by implementation and
operation. Section 4.2 presents the current efficiency analysis carried out in the Feasibility
Study (by specialized consultants according to standard practice). The current methodology
was a combination of cost-benefit analysis (CBA) and multi-criteria analysis (MCA) used
to assess issues that cannot be fully monetized. Sub-criteria and evaluation criteria were
scored, including: project cost, travel time savings, reduced maintenance costs, increased
safety, environmental impact, and scores were given, following the methodology described
in the previous chapter, for each option. The options analyzed (subchapter 4.2.1 of the thesis)
were:

Option 1: Minimal modernization (rehabilitation of the current line without major
route corrections), relatively low cost but limited benefits (modest speed increase);

Option Al: modernization with medium improvements (some route corrections,
short tunnels), medium cost, moderate benefits;

Option A2: extensive modernization (major route corrections, longer tunnels than A1

but no base tunnel), high cost, high benefits;
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Option A3: the most ambitious option, which includes the construction of a ~9.8 km
tunnel under the mountain massif to provide a nearly linear route between Predeal and
Brasov, as well as the full modernization of the rest of the line on the existing alignment.
This is the most costly, but also offers the greatest time savings (trains would completely
avoid the meandering portion currently experienced).

The results of the current method of analysis (subsection 4.2.2) indicate, in line with
the methods currently used, that Option A3 is the optimal solution from a techno-economic
point of view. According to the study, A3 achieved the most favorable cost-benefit profile:
a B/C ratio ~3.53 (total benefits ~3.5 times the costs) and an economic IRR of ~15.65%,
significantly above the minimum threshold of acceptability for funding. In contrast, the other
options had much more modest economic indicators - e.g., B/C ratios barely around 1 or
slightly above, and IRRs at the limit of acceptability. These values show a significantly
higher economic efficiency for the long tunnel option, due to the drastic reduction in travel
times and the increase in carrying capacity (the maximum gradient would drop to ~18%o,
allowing for ~74% heavier trains than today). In qualitative terms, experts who conducted
the analysis using traditional methods noted that the A3 offers the best long-term solution,
even if it entails high investment cost, because it maximizes economic, social (through
increased connectivity) and environmental (by shifting traffic from road to rail, reducing
pollution) benefits - i.e. an exceptional congruence between economic, social and
environmental performance. This observation of the experts in the classic study seemingly
virtually foreshadows the conclusion that the integrated ESE will reach. In Section 4.2.3, the
author of the thesis makes a critical assessment of the methodology applied in the feasibility
study (CBA + MCA), highlighting its limitations compared to an integrated ESE approach.
For example, the classical analysis used an ad-hoc multi-criteria scoring for environmental
criteria (presumably the qualitative impact assessment, where all options received similar
scores because the project was following environmental procedures anyway) - but this way
may underestimate the real differences between options or may not accurately reflect
sustainability objectives. The social component was also implicitly considered through
(monetized) time savings and possibly through scores on criteria such as safety, but not in a
transparent manner. Thus, the author emphasizes the need for a clear, quantitative model
bringing these aspects together. Section 4.3 presents the application of the ESE model in the
case study. Data from the feasibility study were used to feed the integrated model criteria:
economic costs and benefits (from the cost-benefit analysis), social impacts (reduced travel

times for passengers - proxy for accessibility, job creation during the project, etc.) and
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environmental impacts (e.g. reduction of CO: emissions by shifting traffic from road to rail,
reduction of local pollution in mountain resorts in the Prahova valley due to decreased car
traffic, protection of habitats through measures foreseen, although costly, avoid surface
interventions on a large stretch). For each option the scores on the sub-criteria were
calculated according to the established methodology. For example, Option A3, characterized
by the greatest reductions in travel times and emissions, scored highest on the corresponding
sub-criteria, while Option 1, with reduced benefits in most of the aspects analysed, scored
significantly lower. However, it is important to note that on some specific sub-criteria,
Option 1 won. This supports the argument that an integrated assessment of the type proposed
by the ESE methodology can identify the sensitivities of options initially considered as
favorable, thus helping to inform strategic and sustainable long-term decisions. Total Tgsg
scores and Cgsg coefficients for each option were thus obtained.

Subsection 4.4 details the results and method validation. The ESE model results
revealed two complementary aspects: First, the hierarchy of options by total Tgse score is
clear: A3 > A2 > Al > 1, which indicates decreasing overall (integrated) performance from
the most complex option to the least complex option. This order coincides with the
sustainability intuition and expert conclusions from the classical analysis, confirming that as
solutions become more technically ambitious and costly, the project's contribution to
economic, social and environmental objectives also increases substantially. Specifically,
Option A3 obtained a score Tgsg= 10.92 (out of 15 maximum), equivalent to 218.25
normalized points (out of 300) or ~72.7% integrated efficiency. This is the highest score

among the options, indicating that A3 provides the highest combined added value. Option
A2 scored Tese= 9.00 (179.90 points, ~60% efficiency), Al scored 7.13 (142.70 points
~47.7%) and Option 1 only 5.34 (106.85 points ~35.7%). Therefore, according to the
integrated model, the baseline tunnel (A3) gives the best overall performance, while the
minimum variant would have very low efficiency. This result validates the ESE model in
that it reproduces, in an integrated form, the conclusion of the traditional evaluation: the
major investment is justified because it brings much higher net benefits and on multiple
levels.

Second, the analysis focused on the coefficient Cgsg, which captures the balance
between the three fundamental dimensions. Here, the results showed a surprising aspect:
although option A3 has the highest total score, its coefficient Cgse~0.882 indicates a good
but not perfect balance between the dimensions (A3's social performance of 3.03 out of 5

was slightly lower than the economic 3.98 and the environmental 3.91). Option 1, by contrast
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- which scored very low across all dimensions (around 1.6-2 out of 5) - scored Cgsg= 0.901,
the highest of the options, because its performance, while weak, is uniformly weak (the
project does not excel in anything, but neither does it have a pillar that is much more deficient
than others). The intermediate options A2 and A1 had Cgsg of 0.864 and 0.842, respectively,
so a somewhat lower equilibrium than A3. The interpretation of these results is discussed in
Section 4.4.2: the ESE model highlights the situation where an option with a high total score
may not also be the most internally balanced. In the example given, A3, although dominant
in aggregate benefits, had a small relative disadvantage on the social component (compared
to the other option with mean scores that were more evenly distributed). However, the
difference in Cgsg between A3 (0.882) and A2 (0.864) is not significant, and both indicate
relatively good balance. The fact that the minimum option has the highest Cgse underlines a
paradox: a project may appear "balanced" just because it has no scores on any of the sub-
criteria analyzed. Clearly, the optimal decision cannot be made only on the basis of balance,
but both components - the total score and the congruence indicator - must be considered.
Thus, the ESE model functions as a fine diagnostic tool: it confirms that A3 is the best choice
(having the highest Tgsk), but it also warns about the dimension that could be improved (the
social, e.g. additional measures can be proposed to maximize the local social benefits of the
project, such as travel facilities or local public transport links to the new tunnel).

Through the practical application of the developed methodology, the author
demonstrates that the ESE model provides valuable and additional information compared to
conventional analysis. Thus, the model confirms the choice of the optimal option initially
identified by the classical approach (thus validating the strategic decision), but also provides
an explicit and detailed representation of the performance of each option on the economic,
social and environmental dimensions, as well as a rigorous assessment of the internal trade-
off between the benefits obtained.

Option A3 proved to be not only the most efficient overall, but also sufficiently
balanced, despite a slight relative shortfall identified in the social dimension. This deficit,
clearly identified by the Cgsk coefficient, underlines the need to proactively address the risks
posed by under-performing criteria, which can significantly affect the long-term cost-
effectiveness and efficiency of the project. In concrete terms, deficient criteria, even if
seemingly minor in an initial assessment, may subsequently lead to unforeseen externalities,
considerable additional costs and the need for costly corrective interventions. Such situations
can lead to lock-in effects, by limiting operational flexibility and drastically lowering the net

value of the investment, an aspect not sufficiently highlighted by traditional analysis. In
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conclusion, the case study presented in detail in subchapter 4.5 successfully validates the
ESE model, which faithfully reflects the reality of the project and the experts' conclusions,
but also provides an additional perspective on the risks associated with the imbalances
between the dimensions analyzed. The application of this methodology has allowed the clear
and explicit identification of those underperforming criteria that risk jeopardizing the
sustainability and viability of the investment, emphasizing the importance of proactive and
preventive management of these risks in the strategic infrastructure decision-making
process. Thus, the ESE model proves to be not only an assessment tool, but also an essential
tool for anticipating and mitigating long-term risks, ensuring a solid and responsible decision
for infrastructure investments. Thus the results of the ESE method applied on the case study
emphasize that the practical relevance of the ESE model was a success, demonstrating both
its validity (it did not contradict the classical analysis, but confirmed it) and its practical
usefulness (it provided valuable additional information about the project). The ESE model
has shown that it can serve as a screening and prioritization tool: in the example studied, it
would have allowed decision-makers to make an informed choice of option A3 or even to
require an assumed level of improvement of the elements causing the criteria
underperformance, with the added assurance that they are selecting an option justified by
robust benefits at all levels and knowing exactly where optimization efforts should be
allocated (in areas where Cgsg indicates an imbalance).

The author explained why the ESE model can be used to complement or replace all
or part of the informal multi-criteria analysis in feasibility studies, bringing increased rigor
and transparency. The application to the Predeal-Brasov case also indicates the practical
feasibility of the method - all necessary indicators could be calculated from existing data and
the results were easy to interpret by stakeholders (those familiar with classical analysis may
find the Tksg score a natural extension of the assessment, and the Cgsg congruence indicator
brought a new perspective on the concept of an efficiency-balanced project. By doing so,
Chapter 4 explicitly confirms Reasoning 3, theoretically and empirically reinforcing the ESE
methodology as a superior tool for responsibly informing strategic decisions in public

infrastructure investments.
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CONCLUSIONS AND PERSONAL CONTRIBUTIONS

This paper makes a number of significant methodological and applied contributions,
strengthening the literature on sustainability assessment of infrastructure projects:

Developing an ESE composite index: A composite index (Tgsg) of economic, social
and environmental efficiency has been developed, which integrates extensive sets of
indicators for each dimension into a single metric. The calculation methodology -
normalization of heterogeneous data to a common scale, justified weighting of sub-criteria
and linear aggregation into a single score - is innovative in providing a quantifiable and
comparable measure of overall project sustainability. The proposed Tesk index goes beyond
existing fragmented approaches by allowing comparative quantification of the effectiveness
of investments irrespective of the nature of the benefits (financial or non-financial). This
methodological contribution fills a conceptual gap in the Romanian literature, ensuring the
comparability of projects from multiple perspectives and providing a new tool for the
integrated analysis of public investments.

Introducing the ESE congruence coefficient: In addition to the total score obtained
by the composite index, the model proposes an original indicator of inter-pillar equilibrium
- the Cksk coefficient — defined as a measure of the degree of alignment of performance on
the three dimensions of sustainability. This coefficient, varying between 0 and 1 (where 1
indicates a perfect equilibrium between the pillars), extends the range of knowledge by
explicitly capturing inter-dimensional imbalances. Thus, the research provides a new tool
that signals critical imbalances: a project with high Tgse but low Cksk is clearly long term
unsustainable. The introduction of the congruence indicator is a substantial contribution, not
previously encountered in the indigenous literature, bringing an additional evaluative
element to the traditional indicators. In practical terms, Cgsg gives the model the ability to
highlight unbalanced projects (with hidden social or environmental costs) at an early stage
of the analysis, thus providing a preventive decision tool for decision makers.

Disaggregation and visualization of detailed performance: Beyond the synthetic
score Tesg and the equilibrium coefficient Cgsg, the ESE model allows an analytical
decomposition by criteria and sub-criteria, providing a granular picture of the efficiency
components of the project. This ability to identify localized under-performances (e.g. low
scores on social resilience or biodiversity protection), easily visualized in comparative tables
or radar charts, transforms the methodology into an advanced diagnostic tool. The ESE thus
not only prioritizes options, but also indicates where an option is deficient, allowing

corrective interventions to be substantiated before implementation. This level of detail is not
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found in traditional approaches and provides decision-makers with a practical tool for
improving projects - a valuable applied contribution to sustainable investment governance.

Development of an integrative triple bottom line analytical framework: The thesis
proposes a unified conceptual and procedural framework for the evaluation of public
investments that combines the quantitative rigor of cost-benefit analysis with the
comprehensiveness of multi-criteria analysis, in line with the sustainable development
principles. The originality lies in operationalizing the concept of sustainability in a
quantifiable and replicable way: the ESE model brings together disparate tools (CBA, social
impact analysis, environmental assessment) into a coherent architecture, preventing
fragmented decision-making. This contribution demonstrates the technical feasibility of
integrating heterogeneous indicators into a single synthetic index and provides a prototype
that can be adapted by other researchers or practitioners. From a scientific perspective, the
proposed framework extends the methodological frontiers of effectiveness evaluation,
introducing a new way of looking at project success - not only in terms of financial return,
but three-dimensionally through economic value - social equity - environmental impact,
quantified in a unified and integrated way.

Empirical validation and decision instrumentation: Another element of originality is
the application of the ESE model on a real, complex and relevant case study. This application
allowed the calibration and practical verification of the Tgse and Cgsg indices, demonstrating
their usefulness in real decision-making. The results obtained in the study confirmed that the
ESE model identifies the same optimal solutions as conventional approaches, but provides
much more nuanced information about each option. This validation gives scientific
robustness to the model and at the same time illustrates the added value for decision making:
the composite index and the congruence coefficient can be used to prioritize projects and
make concrete recommendations.

The results of the study analysis showed that, although the ESE model identifies the
same optimal options as conventional approaches, it highlights the hidden vulnerabilities of
each option, vulnerabilities that remain unknown in traditional assessments. Thus, in the rail
case study, even the best performing alternative showed punctual deficiencies in some
criteria (detected by disaggregated ESE scores), confirming the added value of the model in
diagnosing and correcting inefficiencies early on.

In practical terms, the paper is not just a theoretical exercise, but an original tool with
immediate applicability in the practice of public investment appraisal. Authorities can use

the ESE model alongside (or integrated in place of) existing CBAs and MCAs to more
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robustly inform investment decisions, clearly highlighting the long-term community and
environmental benefits, not just the immediate financial return.

Implications for public policy and sustainable investment strategy

The empirical and methodological findings of the research directly validate
Reasoning 4, which states that the developed ESE methodology represents a significant
strategic contribution at the policy-making and governmental level, acting as an advanced
tool for the effective and transparent implementation of contemporary public policies on
sustainable development and climate resilience, through the explicit and balanced integration
of economic, social and environmental values.

The results of this research - centered on the development and application of an
original integrated ESE assessment model - underpin a paradigm shift in the way
infrastructure projects are planned and financed in the context of sustainable development.
In an era in which socio-ecological pressures demand profoundly transformative public
policies, the ESE model offers an operational tool for anticipatory governance, capable of
replacing one-dimensional criteria with a three-dimensional assessment, congruent with the
pillars of sustainability: economic, social and environmental.

First, a reconfiguration of the decision-making paradigm is needed in the field of
public investment appraisal. The shift from a model focused exclusively on financial return
to one that emphasizes multidimensional congruence becomes essential. The ESE model
provides the concrete framework for this transformation by introducing the possibility of
setting minimum thresholds of economic, social and environmental performance that a
project must meet in order to be considered eligible for funding. In other words, only projects
demonstrating real societal added value - expressed by a Tgsk score and a Cgsg coefficient
above certain benchmarks - should be promoted. This approach redefines the concept of
"efficiency" in a comprehensive way, freed from the limitations of traditional cost-benefit
analysis, and aligns public decision-making with the ethical and intergenerational
requirements of sustainable development.

Second, the ESE model can become a strategic tool for compliance and convergence
with contemporary international frameworks. The proposed integrated assessment perfectly
overlaps with the explicit requirements of the European Green Pact, the EU Sustainable
Investment Taxonomy Regulations and the objectives of the UN 2030 Agenda. Thus, its
integration into national assessment procedures would synchronize investment policies with

European standards and conditionalities, facilitating not only the absorption of Structural
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Funds, but also preferential access to financing from international financial institutions (EIB,
World Bank, etc.) for projects with a high sustainable profile. A project rated positively by
the ESE model - with a high composite score and good balance - will implicitly be aligned
with the green priorities of the funders, increasing the chances of funding and
implementation. In this way, ESE acts as a bridge between national strategy and global
environmental and sustainable development commitments.

Thirdly, from the perspective of a sustainable investment strategy, the ESE model
enables integrated performance-based planning of the project portfolio. The systematic use
of the composite score and the congruence coefficient provides a logical map of the portfolio:
the allocation of funds becomes an exercise in optimizing societal welfare. Projects with
high ESE scores should be promoted as a priority, while projects with significant imbalances
between the pillars can only be conditionally approved, requiring re-design or compensatory
measures. For example, for a road project with poor environmental performance, funding
could be made conditional on the inclusion of mitigation measures (construction of wildlife
corridors, afforestation programs, emission reduction technologies, etc.). Similarly, a project
with marginal social input might require additional components (e.g. intermodal stations to
serve wider communities). Thus, ESE not only functions as an ex-ante selection tool, but
also becomes a tool for negotiation and governance: the scores provided allow dialog
between decision-makers and project promoters, guiding the modification of projects until
they reach a satisfactory sustainability profile.

Fourth, large-scale implementation of the ESE model requires convergent
institutional action. It is recommended to update the regulatory framework for feasibility
studies and project appraisal so that the ESE index is formally included in the investment
appraisal documentation. The national methodological guidelines should be extended to
specify how the index is calculated and the specific criteria for different types of
infrastructure (road, rail, etc.). At the same time, there is a need to train assessors, planners
and contracting authorities in the use of the ESE analysis and the interpretation of its results.
In parallel, the development of a dedicated digital platform (software) for the calculation and
visualization of ESE scores would increase the efficiency of the application of the method,
reducing possible subjectivity or calculation errors and facilitating transparency. This
platform would automatically integrate the relevant project data (traffic, costs, emissions,
etc.), generating comparative reports and graphs, thus allowing easy standardization and

comparison of projects at national level.
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Fifth, the adoption of the ESE model would significantly increase transparency and
accountability in the project selection process. Publication of the ESE scores of projects
proposed for funding would allow civil society, academia and the general public to follow
in real time the quality of projects and the fairness of the decisions taken. Policy makers
would thus be held accountable to justify their choices, especially if they support projects
with low sustainable performance at the expense of more valuable ones. In essence, a new
standard of evaluative democracy would be established, in which the investment decision is
no longer the exclusive preserve of technical experts or the administrative elite, but becomes
part of a transparent social contract between the state and citizens, based on verifiable data
and objective criteria. This would diminish the risk of inefficient or unsustainable projects
being promoted for extra-economic reasons, as ESE scores would reveal their shortcomings,
forcing public justifications.

Last but not least, the ESE model has the potential to link micro-decisions (the
selection of a specific project) with the macro-strategic objectives assumed at national and
international level. Introducing the ESE score as a performance indicator for projects funded
under programmes such as the National Recovery and Resilience Plan (NRRP) or
operational programmes (e.g. POIM) would allow direct monitoring of each project's
contribution to strategic targets such as decarbonization, territorial cohesion or reduction of
inequalities. In practice, ESE becomes a bridge between the individual project and the
overall vision of a sustainable society. In this new paradigm, infrastructure development in
the 21st century ceases to be a purely engineering or economic matter - it becomes an act of
collective responsibility, scientifically articulated and ethically oriented, where performance
is defined by three-dimensional coherence and measurable contribution to the progress of
society as a whole.

As with any advanced and innovative scientific endeavor, this research inevitably
involves certain epistemological and methodological limitations, addressed in a constructive
and analytical manner, thus clearly defining robust pathways for future research and
continuous optimization of the proposed methodology.

The first limitation refers to the methodological generalization and adaptability of
the model to different categories of transport infrastructure or social contexts existing at the
time of investment implementation. The ESE methodology developed in this research has
been calibrated and empirically validated on a representative case study (modernization of
the Predeal-Brasov railway section), in which context the chosen criteria and weights proved

to be appropriate. However, transport infrastructure is a complex and diversified domain,
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including distinct typologies such as energy, digital or information infrastructures. Thus, the
current form of the ESE model would require contextual adjustments in order to be optimally
applied to these sub-categories. A clear direction for future development is to develop
specific sets of indicators and weights calibrated individually for each type of infrastructure
(tailor-made), while maintaining the three-dimensional economic-social-ecological structure
of the ESE model. For example, for energy infrastructure, the predominant focus would be
on specific indicators such as energy security, natural resource management and renewable
efficiency.

Along the same lines of developing criteria that respond to social needs at the time
of project implementation, it is also recommended to develop the ESE methodology through
scenario-based adaptive modeling. By extending the research, the aim is to address the needs
of investment evluation and implementation during the time when the risks of conflict,
calamities, pandemics, etc. manifest themselves before the investments have a level of
implementation maturity and connectivity that meets the requirements of these events. This
line of research will contribute to considerably expand the applicability and generalizability
of the ESE methodology, making it a universal tool for assessing the sustainability of public
infrastructure investments, whether in situations of conflict, various crises or geo-political
stability.

The second major limitation identified is the availability and quality of data and the
management of uncertainty associated with impact estimates. The calculation of the
composite scores and the congruence coefficient Cesg depends significantly on the accuracy
and availability of the required data, which in many cases are either incomplete or affected
by a high degree of uncertainty (especially for social and ecological indicators with long-
term projections). Thus, a priority direction for future research is the development of a
dedicated sensitivity analysis module to rigorously assess the variability and robustness of
Tese and Cgsk scores in relation to fluctuations or uncertainties in the main parameters used,
thus strengthening the confidence and validity of the methodology under conditions of
inherent uncertainty.

Third, the professionalization of expertise, the ethics of evaluation and the integration
of advanced technologies are another promising direction. Further research can explore
innovative methods for weighting criteria, using advanced techniques such as participatory
methods (Delphi-type expert panels), advanced multi-criteria analysis, artificial intelligence
and machine learning algorithms trained on historical datasets of successful projects, for

automatic and objective calibration of the relative importance of indicators. Another area of
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fundamental interest for future research is the digitization of the evaluation process through
the development of integrated and automated platforms for the application and validation of
the ESE methodology, capable of processing large volumes of complex data quickly and
accurately and providing real-time decision support to stakeholders involved in sustainable
public investments and policies.

In conclusion, despite the limitations identified, which in themselves represent
valuable opportunities for progress and refinement, the fundamental contributions of the
thesis remain solid and significant. The proposed ESE model is an essential step towards an
integrated, coherent and rigorous approach to assessing the sustainability of public
investment. Addressing the stated limitations in future research will lead to continuous
improvement, generalization of applicability and refinement of methodological tools,
ensuring a significant positive impact on strategic planning and sustainable decision-making

in the field of public infrastructure.
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Energetica industriald, termoenergetica, retele electrice, retele de
termoficare/conducerea proceselor energetice,

ISCED 5

Septembrie 1979-iunie 1983

Bacalaureat

Matematica, fizica/specializare in electronica

Liceul de matematica-fizica Gheorghe Lazdr, Bucuresti

Institutul Politehnic Bucuresti — Facultatea de Energetica si Electrotehnica

ISCED 4A
Roméana
Intelegere Vorbire Scriere
Ascultare Citire Participare la Discurs oral  Exprimare scrisa
conversatie
Utilizator Utilizator Utilizator Utilizator | C  Utilizator
experimentat experimentat independent experimentat 1 experimentat
Utilizator Utilizator Utilizator Utilizator | B| Utilizator
independent experimentat independent independent | 1| independent
Utilizator Utilizator Utilizator Utilizator | A| Utilizator
experimentat experimentat independent independent | 1 elementar

Spirit de echipa consolidat in cei peste 35 de ani de munca in cadrul CEIS.
Capacitate buna de comunicare acumulata in timpul activitatii didactice.

Experientd de munca in strdinatate obtinuta cu ocazia schimburilor

interacademice efectuate

Experientd bund in organizarea i coordonarea echipelor de cercetare, de
administrare a proiectelor si bugetelor aferente acestora, acumulata pe
parcursul conducerii proiectelor de cercetare




Competente si aptitudini Competente in domeniul functionarii centralelor electrice, dobandite in
tehnice facultate pe parcursul stagiilor anuale efectuate in productie si ca inginer
stagiar pe durata a 19 luni la Electrocentrale Mures. Responsabil/membru al
echipei in peste 40 proiecte de cercetare.

Competente si aptitudini de =~ O buna stdpanire a instrumentelor Miscrosoft Office — Word, Excel si
utilizare a calculatorului = PowerPoint

Permis(e) de conducere Categoria B
Informatii suplimentare Vezi publicatii

Publicatii
Articole/capitole in carti publicate in ultimii ani

1. Romania’s Perspectives—Net Provider or Recipient of Energy Security at the European Level?.
Badileanu M., Ciuiu D., Georgescu L.I. (2024). In: Chivu L., loan-Franc V., Georgescu G., De
Los Rios Carmenado 1., Andrei, J.V. (eds) Europe in the New World Economy: Opportunities
and Challenges. ESPERA 2023. Springer Proceedings in Business and Economics. Springer,
Cham. https://doi.org/10.1007/978-3-031-71329-3 36

2. Perception and Deception in Nurses' Clinical and Work-Related Professional Autonomy: Case
Study for a Hospital in Romania, Badileanu, M, Ionel, IP, Aurelian, J, Cristian, DA, Jude, C,
Georgescu, LI, Rapan, 1, 2023, Sustainability, Vol. 15 (1) 368, ISSN 2071-1050,
https://doi.org/10.3390/sul5010768, F.1. 4.089, AIS 0,516 (2021)

3. Decalaje intre spatiile rural si urban generate de noua criza economica, Badileanu M.,
Georgescu L.I, Ciumac S., in vol. Durabilitatea si rezilienta sectorului agricol si a spatiului rural
in fata noilor provocari (coord. Alexandri C. et al.), Ed. Academiei Romane, 2021, ISBN 978-
973-27-3412-4, pp. 336-351

4. Situatia actuala si perspectivele geopoliticii tranzitiei energetice sub impactul pandemiei
COVID-19, Ciumac S., Badileanu M., in vol. Implicarea stiintei socio-umaniste 1n oferirea
expertizei pentru ,,politici bazate pe dovezi” de contracarare a situatiilor de urgenta: experienta
internationald si bune practici pentru Republica Moldova, Ed. ,,Tipografia Centrala", Chisinau,
Republica Moldova, 2021, ISBN 978-9975-3201-6-0, pp. 149-181.

5. Industria energiei electrice si termice, Badileanu M., Georgescu LI, in vol. Pandemia
Constrangeri si Oportunitdti Economice (coord. Simionescu B.), CIDE/Editura Academiei
Romane, Bucuresti, 2021, 573 pp., ISBN 978-973-27-3359-2

6. An economic and financial analysis of municipal waste management in Romania, Badileanu M.,
Georgescu L.I, in vol. Harnessing Tangible and Intangible Assets in the context of European
Integration and Globalization: Challenges ahead (Proceedings of ESPERA 2019) (coord. Chivu
L., Ioan-Franc V., Georgescu G. si Andrei J.V.), Berlin, Bern, Bruxelles, New York, Oxford,
Warszawa, Wien, 2021. XII, 664 PP, ISBN: 978-3-631-83826-6,
https://www.peterlang.com/view/title/74617

7. Energy Resources’ Seasonal/Daily Dependencies under Coupled Operation of Day-Ahead
Markets, Ciuiu D., Badileanu M., Georgescu L.I., in Energy Sources, Part B: Economics,
Planning, and Policy, Factor de impact (FI): 1,758 1in anul 2019, 2020,
https://doi.org/10.1080/15567249.2020.1753854

8. Noua Enciclopedie a Romaniei. Cunoasterea enciclopedica a Romaniei, CIDE, 2019, ISBN 978-
973-159-242-8, http://www.cide.ro/Caiet%20de%20lucru%203%20-%20Energie.pdf

9. Evolutia industriei energetice din Romania (1), Badileanu M. (coord.), Baleanu D.N., Georgescu
L.I., p.7-54, Noua Enciclopedie a Romaniei. Cunoasterea enciclopedica a Romaniei, CIDE,
2019, ISBN  978-973-159-242-8,  http://www.cide.ro/Caiet%20de%20lucru%203%?20-
%?20Energie.pdf
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10. Evolutia modelelor de consum al energiei electrice din Romdnia, Badileanu M. (coord.),

11.

Cirti

Béleanu D.N., Georgescu L.I., Ciuiu D., p.6-49, in vol Pietele agricole si spatiul rural in
contextul modernizarii si simplificarii politicii agricole comune, (coord. Alexandri C., Alboiu C.,
Kruzslicika M.), Editura Academiei, Bucuresti, 2019, ISBN — 978-973-27-3127-7

Probleme ale managementului deseurilor in Romdnia, Badileanu M., Georgescu L.I., Ciumac S.,
p. 501-512, in vol. The Romanian Economy. A Century of Transformation (1918-2018), Editura
Peter Lang, ISBN 978-3-631-67332-4, d0i:10.3726/978-3-653-06573-2.

. Performantele sistemului energetic din Romdnia in contextul redefinirii dimensiunii

internationale a acestuia, Editura Expert, Bucuresti, 2013, 126 pag., ISBN 978-973-618-330-0
Piata utilitatilor energetice intre reinventare si sustenabilitate (coordonator), Editura Expert,
2007, 246 pag. (autor 176 pag.), ISBN: 978-973-618-124-5;

. Preturile energiei electrice si analiza valorii (Marina Badileanu), Editura Economica, Bucuresti,

248 pag, ISBN 973 590-537-X

. Modalitati de aplicare in Romadnia a masurilor prevazute de Directiva 32/2006/CE cu privire la

utilizatorii finali de energie §i servicii energetice, In Colectia Biblioteca Economica, Probleme
Economice, vol. 363-364-365-366/2009 Academia Romana, INCE, CIDE, CEIS, Bucuresti,
2009, 130 pag., ISBN: 978-973-159-065-3;

. Impactul cresterii preturilor energiei ca efect al utilizarii resurselor regenerabile de energie

(coordonator), in Colectia Biblioteca Economica, seria Probleme Economice, vol. 351-352-
353/2009 Academia Romana, INCE, CIDE, CEIS, Bucuresti, 2009, 79 pag. (autor 59 pag.),
ISBN: 978-973-159-077-6

Impactul dinamicii preturilor utilitatilor publice asupra economiei nationale si principalelor
sectoare vulnerabile. Evaluare, modelare si prognoza (coordonator), CIDE, Bucuresti, 2006, 72
pag., ISSN 1584-014X.

Managementul cregsterii eficientei valorificarii resurselor naturale materiale in Tratatul
“Valorificarea resurselor naturale” vol. 1II "Managementul cresterii eficientei valorificarii
resurselor naturale” pag. 81-123, 375 pag., Editura International University Press, Bucuresti,
2005, ISBN 973-99374-5-4

Economia protectiei mediului inconjurator, Editura Sylvi, Bucuresti, 2002, 219 pag., ISBN 973-
8258-85-5
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PERSONAL INFORMATION — Dragos HURU

9
=

E¥4  dragos.huru@economie.ase.ro; dragos.huru@gmail.com

Data nasterii 16.01.1974 | Nationalitatea Roméana

EXPERIENTA -
20152019 Director al Departamentului de Economie si
20192023

so23iie2025  Politici Economice
Facultatea de Economie Teoretica s1 Aplicata; Academia de Studu

Fconomice din Bucurest
« Coordonarea activitagilor din departament
Management in educatie, Educatie s1 activitafi de Cercetare
20162025 Coordonator al Centrului de cercetari pentru
Analize si Politici Economice

Academia de Studi Fconomice din Bucurests,

« Coordonarea activitafilor de cercetare,

2015-2020 Profesor Asociat
Unuversitatea din Bucuresti, Facultatea de Sociologie s1 Asistenta Sociala
« Sustinereacursurilor de Microeconomie
Educatie s1 activitati de Cercetare

2013-2016 Membru al Consiliului de Administratie al
Institutului Clinic Fundeni

Reprezentantul Consiliului General al Municipilului Bucurest

» Aprobarea strategiel de functionare g1 de dezvoltare, a celer privind
de functionare curenta a celur mai mare spital clinic din Roméania
Management in Sanatate

20082012 Prodecan, Facultatea de Economie
Facultatea de Economie, Academia de Studu Fconomice din Bucurests,
« Responsabil cu studile de licenta si relatile mternationale ale facultagu
Management in educatie, Educatie s1 actvitafi de Cercetare
Din 1998 Profesor (2024), Conferentiar (2006), Lector (2003),
Asistent (1998), Preparator (1997);
« Organizarea s1 desfasurarea de discutu in Economie, Microeconomie,
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Macroeconomie s1 Teora firmelor; Conducere s1 organizare de cursuri
in economie (din 2001); Teona firmelor (2004/2006); Integrarea
economicd (in  2002); Organizafia s1 Organizatia  Fconomica
Internationala (2002; 2003), programul MA Economia si globalizarea;
Microeconomie mtermediard (din 2006); Teona firmelor (2006/2010);
Firmele transnationale (in 2007); Efectele economice ale extindern UE
Programul MA European Studies (din 2006); Microeconomie europeand
(2008); Concurenta in spatiul UE (2008); Strategn economice Si teoria
jocurilor (2008/2009); Inifiativa antreprenoriald, Etica s1 responsabilitatea
sociald in  UE(2009) Microeconomie Aplicata (din 2015) Microeconomie
Intermediara Aplicata (din 2015); Strategii Economicein sisteme reticulare
de economie (din 2016); Etica academica (din 2016)

Educafie

1998 Director de Vanzari Supreme Distribution

® Organizarea activitatilor de marketing s1 vanzar in Bucuresty; participarea la
crearea strategiel de piatd  a companiel (strategie de vanzari, distributie si

Vanzari

Educatie si Formare

1998-2003 Doctorat in Economie

Doctor in Economue , Catedra de Fconomuie 1 Politici Economice, Facultatea de
FEconomue Generald, Academia de Studi Econormice, Bucurestl. Teza de doctorat cu terma
Tnvestitii $1 dezvoltare economicd (cazul Romarier)”

2009 Formare Management Universitar
Academia de Studii Fconomice din Bucuresti

1999-2002 Studii academice Postuniversitare
Studii  postuniversitare  la - Scoala  Nationald de Studi  Poliice  s1 Admunistrative,
Departamentul  Comunicare s1 Relatu Publice "David Ogilvy".  Tema  disertatier:
'Convergenta economiad in Romania" EU"

1997-1998 Masterat Stiintific
MA, Facultatea de Fconormuie Generald, Academia de Studi Fconomice din Bucurest,
specializarea  Disertatie "Dezvoltarea economicd §1° starea umand " Tema: 'Cresterea
economucl reald fatd de dezvoltarea durabild economico-sociad EU"

1992-1997 Licentiatin Economie

BA, Facultatea de Fconormie Generald, Academnia de Studi Economice din Bucurest,
specializarea  Liconorue; 1ema lhicenter: "INVESTITII - factor de crestere economicd”
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Abilitat] -
Limba Materna Romana
Alte TNTELEGERE VORBIRE SCRIERE
limbi Ascultare Citit Vorbire Conferentiere
libera
English = Proficient Proficient Independent ' Independent = Proficient user
User User User User
French Basic Basic Basic Basic Basic User
User User User User

Abilitati de comunicare ® Bune abilitati de comunicare dobandite prin experienta mea de vorbitor cu

difenite ocazi
Abillitati Aptitudini organizatoricesi manageriale; Excelenta mtegrare in echipe de
manageriale $1 lucru; potrivire cusituagille in care munca cere creativitate St movare, munca sub presiune;
organizatorice relafu  excelente cu partenernsi colegi; conducere(responsabil pentru o

echipa cu multi oameni de-a lungul tmpulu); Management de proiect;

Competente Autoevaluare

digitale Information

Communication |Content creation Presentantion SkilsProblem solving
processing

Mare capacitate Abiltati foarte

de infelegere si  bune, versatilitate Proficient user Excelent Abiltati foarte
reactie bune
Alte abilitati » Depanare / configurare Pdispozitive digitale; Fotografie; Management de
proiect; Leadership;

Carnet de conducere ~ Categoria B

Journal Editor:
e Senior Assistant Editors Theoretical and applied economics
http://www.ectap.ro/theoretical- and-applied-economics-editors/
e Membru Consiliu Stiintific Revista Romana de Concurenta
https://www.revistadeconcurenta.ro

Membruin organisme de conducer

. Din 2001 este membru al Consiliului Director al Asociatiei Generale a
Economistilor din Roméania (A.G.E.R.), sucursala Bucuresti;

Din 2005 membru al consiliului national de coordonare AGER (reelectat in 2009
si 2013); Principala asociatie profesionala a Expertilorin Economie din Roméania
. Membru al consiliului Departamentului; Consiliul Facultatii; Senatului ASE

Membruin organizati: AGER; RSAI; MLNR-OI; RRSA; ERSA
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