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Zuvouwn

210X0G TNG TTapoucag AImAwpuaTikng Epyaciag gival n avaAuon Kai n ouykpion Twv
emMOOCEWV 00IKAG ao@AAglng Twv [Mepipepeiwv TNG EAAGDOG. INa Tov OKOTTO auTo, yia
10 £€10G 2022, oUANAéXBNkav kal uttoAoyioTnkav Baoikoi Agikteg Etidoong (KPIs) yia
TNV 081K ac@dAcia otnv EANGSa, oTo TTACiolo Tou £€pyou Baseline Tng Eupwtraikig
‘Evwong. EmmAéov, OUAAEXBNkav oToixeia  BACIKWY  KOIVWVIKO-OIKOVOUIKWV
XAPOKTNPIOTIKWY Twv [Mepipepeitov yia Tn xpovik TTepiodo 2016-2020 kai yia TNV
avaAuon Toug avaTrTuxonkav ypauuiké poviéAa  TTaAivépounong  TTOAAATTAWY
METABANTWY TTOU agopouv Ta TTpoava@epBévia dedouéva. ATTO TO POVTEAO aAuTO
TIPOEKUYE OTI 0 apIBUOGS TWV VEKPWY avd ekatd XIANIGdeG TTANBuouo e€apTaTal atrd Tov
Aciktn Emidoong xpAong TmpooTateuTikou €6OTTAIOPOU, Aciktn ETTidoong armréotraong
TIPOCOXNG aTTO TN XPAON CUCKEUWV XEIpOG, Aciktn ETTidoong cuppdépewong ota épia
TaxUTNTAG, To KaTd KEQAAV A.E.IN, Tov aplBud TwWV VOOOKOUEIOKWY KAIVWV KOl TO
TT0000TO £pyaciag. Etriong, Bpédnke Twg 600 augdvovtal o Aciktn ETidoong xprong
TTPOOTATEUTIKOU £EOTTAIOMOU, 0 AgikTn ETTidOONG a1rd0TTAC0NG TTPOCOXAGS ATTO TN XPAoN
OUOKEUWV XeEIPOG, o Acgiktn ETmidoong ouppop@wong ota opla taxutntag, To Katd
kKepaAv A.E.IT kai o apiBudg Twv VOOOKOUEIAKWY KAIVWV, PEIWVETAI O apIBPOS TwV
VEKPWYV aTTO 0BIKA atuxApaTa ava ekatd XIAIABEG KATOIKOUG, evw avTIBETWG OCO0
QuEAveTal TO TTOOOOTO €pyaciag, auédvovtal TauToxpova Kal ol Bdvarol ammd odIKA
aruxuata. [lMoapdAAnAa, TTpayuartotroindnke Katataén Twv E€MOOCEWV  TWV
Mepipepeiwv WG TTPOG TNV 08IKN aoPAAEIa, e TV Xpron TNG neBddou MepiBdAloucag
AvaAuong Aedopévwy (DEA), péow tng otroiag kataraxbnkav ol Mepipépeieg g
EANGOOG pe Bdon Tnv emdOCEwV TOUug TNV 0dIKN ac@dAcia. 'ETol, BpéOnke TTwg ol
Mepipépeieg NG Kevipikig Makedoviag kal Tou Notiou Alyaiou €xouv KAAUTEPEG
€MOOOEIG 0DIKNG AoPAAEIag, evw ol MNepipépeleg TNG MNMeAoTTOVVAOOU Kal TG 2TEPEAG
EANGOOG BpiokovTal OTIG XauNAGTEPES BETEIG TNG KATATAENG.

Aégeig KAe1did: odikp ao@daAeia, 0dIka aruxAuata, Baoikoi Acgikteg Emidoong,
Mepipépeieg, ypapuikn TTaAivopounon, MNMepiBdAAouca AvaAuon Aedopévwv



Comparative analysis of road safety performance in the
Regions of Greece

Lydia Papagianni
Supervisor: George Yannis, Professor NTUA

Abstract

The aim of this Diploma Thesis is to analyse and compare the performance of road
safety among the Regions of Greece. For this purpose, Key Performance Indicators
(KPIs) for road safety in Greece were collected and calculated for the year 2022 as
part of the European Union's Baseline project. Additionally, data on basic socio-
economic characteristics of the Regions for the period 2016-2020 were gathered, and
linear regression models were developed to analyze them. From the model that was
developed, it was found that the number of road fatalities per hundred thousand
inhabitants depends on the KPI for the use of protective equipment, the KPI for
distraction from handheld devices, the KPI for compliance with speed limits, the per
capita GDP, the number of hospital beds, and the employment rate. Furthermore, it
was found that as the KPI for the use of protective equipment, the KPI for distraction
from handheld devices, the KPI for compliance with speed limits, the per capita GDP,
and the number of hospital beds increase, the number of road fatalities per population
decreases. Conversely, as the employment rate increases, the road fatalities also
increase. Additionally, a ranking of the Regions performance in road safety (expect the
Region of Attica) was conducted using the Data Envelopment Analysis (DEA) method,
which resulted in the Central Macedonia and South Aegean regions having better road
safety performance, while according to this classification the Regions of Peloponnese
and Central Greece regions ranked lower in the ranking of road safety performance.

Keywords: road safety, road crashes, Key Performance Indicators, regions of Greece,
linear regression, Data Envelopment Analysis



MNepiAnwn

210X0 TnG TTapoucag ATAwpaTIKAG Epyaciac atroteAei n oUOykpion Tou €mITTéSou
od0IKNG aoc@dAsiag peTalu Twv [Mepipepeiwv TG EAAGSOG.  SuyKekpIpéva
MEAETABNKE n emmppor] dIAPOPWY XAPAKTNEIOTIKWY TwV MMEPIPEPEILV OTO GUVOAIKO
apIBuS Twv BUPATWY AOYW OBIKWV ATUXNMATWY PE TN XPrON OTOTIOTIKWY JOVTEAWV.

MeTd Tov KaBopIoPO Tou ETTIOIWKOUEVOU OTOXOU, TTpayUaToTToINBNKE N BIBAIOYPA®PIKA
AVOOKOTTNON E£PEUVWV CUVAQWY HE TO AVTIKEIMEVO TNG TTapoucas AITTAWMATIKAG
Epyaoiag og xwpeg TNG EupwTraikig 'Evwong aAAG Kal TTAYKOO UiwG.

AkoAoUBw¢ TTpaydaToTToINONKE N CUAAOYR KOl €TMESEPYACIO TWV OTATIOTIKWYV
OTOIXEIWV, TTOU KPiONKaV aTrapaiTnTa YIa TNV ETTITEUEN TOU TTPOAVAPEPOUEVOU OTOXOU.
H ouAAoyr] Twv dedopévwv XwpioTnKE o€ dUO eTTINEPOUG PEPN. APXIKA éva JEPOG TwV
OedoPEVWY OUANEXONKE aTtTd €pPeuUvVNTIKY) OPAdA, HECW METPACEWV Trediou yia
T€é00€epIG Baoikou Acikteg Emmidoong OBIkAG Ao@dAciag (taxutnta, xprRon fwvng
ac@aAciag, xprion TTPOOoTATEUTIKOU €EOTTAICUOU Kal aTmmdoTTach TTPOCOoXS odnyou
e€QITiOG OUOKEUWV XEIPOG).

O1 pyerpnoeig mediou TTpaypaTtotToIiNOnkav o€ KATAAANAa €TTIAeyuEveEG BEOEIC TOU
00IKOU OIKTUOU O¢ TTOAEIg Kal Twv dekatpiwv Mepipepeiwv TG EAAGdog (ABrAva,
XaAkida, Képkupa, HpdakAeio, lwavviva, Kolavn, Adpioa, MNMatpa, P6dog, ©cooalovikn,
TpitroAn, =aven, N&&og, Zapog). ZuyKekpiyéva, TTPAYUATOTTOINONKAV TTAPATNPOEIG
€T TNG 0doU o€ TOTTOBETiEG avd TUTTO 0dOoU (AOCTIKEG OOOI, UTTEPACTIKEG ODOI Kal
QUTOKIVNTOOPOWOI), OTTOU WG AOTIKEG 000i 0pifovTal 01 0800I EVTOG TWV KATOIKNUEVWY
TTEPIOXWV, EVW WG UTTEPACTIKEG 0D0I OpiCovTal O 000I EKTOG KATOIKNKEVWY TTEPIOXWV,
TTANV TWV auTOKIVNTOBPOUWY. OAEG oI HETPROEIG TTEDIOU TTPAYUATOTTOINONKAV KATA TN
d1dpKeIa TNG NUEPAG, TIG KABNUEPIVES (AsuTépa-TNapaokeur) Kal Ta ZaBBaTtokuplaka.

2T OUVEXEIQ OTO OEUTEPO PEPOG, CUAAEXBNKAV ATTOPAITATA GTOIXEIA VIO TA OIKOVOUIKA,
ONUOYPAPIKA, KOIVWVIKA, UYEIOVOUIKA KOl  UETAPOPIKA XOPOAKTNPIOTIKA KABE
Mepipépeiag, amo Baoeig diAPopwv opyaviopwy OTTwg EUROSTAT kail EA.ZTAT kai
avaTrTuXOnke n oXeTIK Bdaon dedopévwy.

Tn cuAAoyr Twv dedopévwy akoAouBnaoe n KAaTtaAANAN ETTEEEPYQTIA TOUG TTPOKEINEVOU
va eTTIAEyEi N KatdAANAN peBodoAoyia Kal va TTpayuaToTroindei n eiIcaywyr) Toug OTo
€10IKG OTaTIOTIKO Aoyiopikd R-Studio. Na TRV OoTATIOTIKA avadAuon XpNoIKJOTToIRenKe To
Fpappikd MovTtéAo MaAivdpopnong kai UoTepa aTTd APKETEG DOKIUESG Kal DIAPOPOUG
ouvOuaopoUg, avatrTuxOnke Eva HOVTEAO yia OAeg TIG Mepipépeieg TNG EAAGOOG TTANV
NG Mepipépeiag TNG ATTIKNAG. O AGyog yI' auto eivar 0TI n ATTIKN €ival UTTEPBOAIKA
pMeyoAuTepn [Mepipépeia o€ TTANBUCUO Kal TTOAAG ammd Ta XAPAKTNPIOTIKA TTOU
avaeEPOnKav TTAIPVOUV aKPAiES TIUEG, UE QTTOTEAECUA va DIOPEPEI ONPAVTIKA OTTd TIG
uttohoitreg 12 Mepipépeieg. Ta povréAa autd oAokKANPwONKav Pe Tov UTTOAOYIONO TNG



euaio0noiag Kal TNG EAACTIKOTNTAG TWV AVEEAPTNTWYV METABANTWY, OTTWGS QAiVETAI OTOV
TTivaKa TTOU aKOAOUBEI.

AveEdpmreg MetaBAntég Estimate tvalue ei*
>100ep6g Opog 42.264 8.452 -
Aeikmg Emridoong Xpriong

MpooTarteunkoU EEoTTAIoOU

(kpdvoug) -2.695 -1.93 1.000
Acikmg ETmridoong AtréoTtraong

Mpoooxnig -41.314 -8.114 86.478
Acikmg Emidoong Zupudpewaong

ota Opia Tayumrag -4.262 -4.894 6.750
A.E.N 0.000 -6.828 3.588
Noookopelakég KAiveg -0.018 -11.936 14.785
MooooT6 Epyaaciag 0.485 7.045 -40.665
R"2 0.969

[ivakag: ZUyKevIipwTIKOC TTIivaKag OVTEAOU YpauUIKAS TTaAivopounong

TéNog, Tpayparotroinenke MepiBdAAouvoca AvaAuon Asdopévwy (Data
Envelopment Analysis — DEA), uéow Tng oTroiag £yive KATATagn Twv e¢eTaldOpevwy
Mepipepeiwv avaloyws Twv €mMOSGCEWV TOUG OTNV OOIKA AC@AAEIQ. ZTNV TTEPITITWON
™NG DEA n atrodoTIKOTNTA UTTOAOYICETAI UEYIOTOTTOIWVTOG TA Ooutputs Kal
eAayioToTTOILVTAG Ta inputs. Na To AGyo auTo yia va yivel n avdAuon Tng
a1TOdO0TIKOTNTAG OTO JOVTEAO XPNOIMOTIOINBNKE WG outputs oxi 0 apIBPOS TWV VEKPWV
ava ekato XINAdeg atrd 0dIKA atuxAuaTa, aAAG 0 AGyOg éva TTPOG TOUG VEKPOUG avd
€KATO XIANIAdEC KaToikoug. Me Tov TPOTTO auTd €§ac@aAileTal n CwaoTh AsiIToupyia TNG
DEA kaBwg PeyIoToTToIiNoN TOU output CUVETTAYETAI JE TNV EAAXIOTOTTOINCH TWV
apIBud Twv VEKPWY ava ekaTtod XIAIABES KaToikoug. MeAETWVTAG Ta aTOIXEIQ, ETTEITO
atro KATAAANAEG BOKIUEG, dnuIoupyrnBnke To TEAIKO povTéAo DEA. Ta ammoteAéopara
NG MepiBadAAoucag Avaluong Aedouévwy ouvoyiovTal TTapaKATw:

Inputs |[KPI Helmet DR |KPI Distraction |KPI Speed
Outputs 1/Fatalities per 100.000 inhabitants
1,000 1,000 DEA Efficiancy Score
1,000
0,900 0,864 0,796 0,776 0,765
0'800 0,709 0,694
0,700 0,598 (559 0,552
3:289 0412
0,200
0,300
0,200
0,100
0,000
(8] 2 \{_\ “
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A6 Ta didgopa oTddia ekmovnong TG AImmAwuaTIKAG Epyaciag mTpoékuyav
atmroteAéopaTa Gueca ouvdedepéva e TOV KUPIO OTOXO TTou €ixe TeOei apyikd. Ta
ONMAVTIKOTEPA CUNTTEPACUATA TTOU TTPOKUTITOUV Eival Ta €ENG:

1.

AlamoTwonke 611 n avgnon Tou Atiktn Etridoong Xprong mpooTATEUTIKOU
€COTTAIONOU (KPAVOUG) CUOXETI(ETO ME TNV MEIWON TOUu apPIOPOU TWV
VEKPWV OTa O08IKA artuxAuata. Autd ouufaivel KaBwg e TNV Xprnon
TTPOOTATEUTIKOU €EOTTAICUOU  HEIWVETAI N ooBapdtnTa TOU  OTUXAMATOG,
MEIWVOVTAG ToV Kivduvo Bavdrou .

H ad¢non tou Aciktn Emidoong améoctraong mpoooxns Adyw Xpnong
OUOKEUWV XEIPOG (aUgnon 0dnywv TTou BEV XPNOIMOTTOIOUV KIVNTO KATA TNV
00rynon) EMIQPEPEI ME TNV HEIWON TOU APIBUOU TWV VEKPWV OTA OBIKA
atruxuara ava 100.000 karoikoug. H au¢non Tou O€ikTn AQUTOU UTTOVOEI TNV
MEYAAUTEPN TIPOCOXN TWV XPNOTWV TnG odou, Katd Tnv odAynon, ME
ATTOTEAEOHUA TNV ATTOPUYT OOIKWV ATUXNUATWY KAl ETTOPEVWG VO ONPEIWVOVTAI
AiyoTepa BavaTneopa aTuxAuaTa.

H adgnon Tou Acgiktn ETridoong cuppépewong ota opia TaxuTnrag odnyei
O€ HEIWOT TWV BAaVATWY OTA OBIKA aTUXAMATA VA €KATO XIANIAOES KATOIKOUG.
MBavn egAynon civar 611 n augnon TG TaXUTNTAG, QUEAVEI TNV OPMI TOu
OXNMATOG KATA TNV KPOUO, N OTToia PE TNV OEIPA TNG AUEAVEI TNV ETTIKIVOUVOTNTA
TWV OTUXNUATWY  TTou TTPOKUTTTOUV. [lapdAAnAa, ol peydAeg TaxuTnTeG
OUVETTAyovTal Kal PeEyaAUuTepn amoéoTacn TTédNoNG TOUu OXNMATOG KATA TO
PPEVAPIOUO KAl O€ TTIOAVEG EKTPOTTEG TOU OXNMATOG aTTd TNV TTOPEia Tou éTav O
00NYOG EKTEAEI MIKPEG OTPOPEG OTO TIMOVI.

H adénon tou katd ke@aAiv A.E.INl ouoxerifetan pe Tnv peiwon Tou
apIBuoU TwV VEKPWYV OTa 00IKA atuxfuaTta. [NpokeiTal yia éva OgikTn TTou
UTTOOEIKVUEI TNV OIKOVOUIKA avaTrTuén piag lMepipépeiag kai 1N ouvnRlwg
ouveTTayOuevVn uwnASTEPN KOUATOUPA 0BIKAG ACQAAEIOG TTOU CUPTTEPIAOUBAVEI
KAAUTEPOUG 0dNYyOoUg, KAAUTEPA OXAMATA KAl KAAUTEPEG UTTOOOUEG. ETTITTAEOV N
OUOXETION auTh gival cup@wvn Pe Tn 81EBv BiBAIoypagia.

H ad¢non Tou apiOpoU TwV VOOOKOUEIAKWY KAIVWYV avd 100.000 kaTtoikoug
odnyei oTnVv peiwon Tou apiBpoU Twv BavaTwy atTd 0dIKA ATUXAMATA.
YWnAOG apiOuOG VOOOKOUEIOKWY KAIVWV OnNuaivel iowg Uttapgn PeyaAluTeEPNG
O108e01udTNTAG OTO  VOOOKOMEIA yia TNV  TEPIBOAYN Twv TPAUUATIWY,
MEYAAUTEPO QPIOPO 1ATPIKOU TTPOCWTTIKOU KOl EVOEXONEVWG KOAUTEPN IATPIKN
TTePiBaAwn. Etmiong o apiBudg Twv VOOOKOUEIOKWY KAIVWV atToTEAET Kal OEiKTN
TNG olkovopiag piag teploxns. Otmwg €xel atmmodeIXTel amd OXETIKEG MEAETEG,



TETOIOI OEIKTEG OXETICOVTAl PE TN MEIWON Twv OOIKWY ATUXNMATWY Kal TwV
BuudTtwy o€ auTa.

6. AlomoTtwenke 41 n au§non Tou TTocooToU Epyaciag odnyei otnv avnon
TOU OapPIOPOU TWV VEKPWV OTA O0BIKA atuXuara. Evoexouévwg dtav UTTapXEl
UYPnAd TTO00C0TO €pyaciag, TTEPICCOTEPOI TTOAITEG Ba pETAKIVOUVTAl 1O VO
PTACOUV OTOV XWPO £pyaciag Toug (UYnAoTepn £€kBeon oTov Kivouvo). AnAadn,
augavovTal Ta OXNMATOXIAIOUETPA, UE ATTOTEAECHA TNV AUENON TWV ATUXNHATWY
KAl TWV ETTEPXOMEVWYV BavATWV atmd auTd.

7. Z10 PovTéNo ypauuIkAS TTaAivEpounong o Agiktng Emidoong améotraong
TMPOOOXNS TTPOKAAEI 86 QOpPEG MeEYOAUTEPN EMIPPONR OTOV APIOUO TWV
favarwv ava 100.000 oe oxéon pe Tov Acgiktn ETmidoong xprong
TTPOCTATEUTIKOU EOTTAICUOU. To TToo00TO Epyaciag avrioToixa £xel 40 popég
MEYOAUTEPN ETTIPPON.

8. Ocov apopd oT1o YovTéAo NG ueBddou DEA, TrapatnpoUpe 6Tl ol Nepipépeisg
™G Kevrpikig Makedoviag kai Tou Notiou Alyaiou egival ol TTAéov
a1rodoTIKEG ue okop ioo pe 1. O1 uttdAoiTTeg MNepIPEpeleg deV Eival ATTODOTIKES
ME TIC XEIPOTEPEG aTTO AUTEG va gival auTh TnG MNMeAotrovviioou pe okop 0,55
Kal auTh TNG Z1epedg EAAGSOG pe okop 0,41

9. H péBodog Tou Mpappikol MovTtéAou MaAivEpopunong ival KatGAANAN yia TNV
avAaAucon TNG €TTIPPONG OIKOVOUIKWY, KOIVWVIKWY KAl CUYKOIVWVIOKWY OEIKTWV
oTnV 0dIKI aOQAAEIQ.
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KE®AAAIO 1: EIZAIQrH

1.1 levikr) Avaokotrnon

21NV ouyxpovn €1oxr, 70 0QeA0OC TNG OBIKAG METAKIVNONG TwV avOpwTTwyV €ival
agloonueiwTo Kal €ivar avau@iBoAa éva kKoivwviké ayaB6. O1 0dIKEG WETAPOPES
atroTeAoUV TTAEOV avaTTOOTIOOTO OTOIXEIO TG WIS TwV AVOPWTTWY Kal 0pdCoNKO TNG
TIPOOdOU Kal TNG €EENIENG TwV KoIvwviwyv. H augnon auth, NG Xpriong Tou odikou
OIKTUOU, OPWG ETTIPEPEI KAl TAUTOXPOVN aUENon Twv OBIKWV ATUXNMATWY, UE
ATTOTEAEOUA KOBNUEPIVEG AVOPWTTIVEG ATTWAEIEG KAl 0OBaPOUG TpauuaTiopous. Ta
00IKA aTuxXRuaTa €XOUV TEPAOTIO KOIVWVIKO Kal OIKOVOUIKO KOOTOG, YEYOVOG TTOU
KABIOTA TTPOTEPAIOTNTA VIO KABE XWPA TOV TTEPIOPICPO TOUG. A TNV QVTIUETWITION
auToU TOU TTPOPBAANATOG, £XEI AVATITUXOEI TO ETTIOTAPOVIKO TTEDIO TNG 0BIKNG ACPAAEING,
TO OTT0I0 OTOXEUElI OTNV PEIWON TWV 0BDIKWV aTUXNUATWY Kal Tou KIvoUvou BavaTou N
ooBapoU TPAUMATIONOU TWV XPNOTWYV VOGS 0BIKOU BIKTUOU.

Maykoopiwg, ekTiydral mwg TrepiTTou 1.3 eKaToppuplia dropa TTedaivouv wg
ATTOTEAEOHA OSIKWYV ATUXNHATWY KABE XpOVO, eV EKTINATAI TTWGS XAVouv TNV {wn
Toug nuepnaoiwg 3.700 atopa. To 93% Twv TTPOKANBEVTWY BavAatwy onuelwvovTal o€
KPATN ME XAUNAO 1 Peoaio €100dnua Kal uttoAoyiletal 611 Ta 0dIKA ATuxApaTa, oTa
TTEPIOOOTEPA KPATN KOOTICOUV KABE Xpovo 10 3% Tou AEI TOUug, evwy atToTEAOUV TNV
KUpla aitia Bavarou Twv atopwv nAikiag 15 €wg 29 etwv mmaykoopiwg (World Health
Organization, 2018). livetal avTIAnTITA,A0ITTOV, N €MITAKTIKA avAaykn Oiepelvnong,
eEAEYXOU, OUOXETIONG KOl TTAPAKOAOUBNONG TwV CORAPWY ATUXNMATWY PE OTOXO ThV
BeAtiwon Twv ouvlBnkwv 0dIKNG aoPAAEIng, TOOO0 Ot TTAYKOOUIO 600 Kal Ot €OVIKO
ETTITTEDO.

Q¢ 0d1k6 atuxnupa opifeTal KABe cuPPAvV TO OTTOIO0 CUVTEAEITAI 0 0dOUG dnudoIag
XPAONG KAl OQEIAETAI O€ £va ) TTEPICOOTEPA OXNUATA, EK TWV OTTOIWV TOUAAXIOTOV £va
BplokdTaV O€ Kivnon, TTPOKAAE &€ To BAvaTo A TPAUPATIOUO EVOG I TTAPATTIAVW ATOPWV.
Oavarn@opo XApakTnpEifeTal TO aTUXNUO OTO OTIoI0 €vag N TTEPICOOTEPOI
OUMPUETEXOVTEG aTtToBlwvouv egaiTiag autou, oe dilaoTnua 30 nuepwyv atrd 10 00IKO
oupBav. O1 Tpauparieg, dnAadr Ta dToua TTOU EiTE UTTECTNOAV CWHMATIKA KAKWOoN N
BAGBN TNG uyeiag Toug, dlaxwpifovTal o€ dUO KATNYOPIES, TOUG EAA@PPA Kal TOUG Bapid
TpaupaTieg. Q¢ eAappd Bewpouvtal 6001 TPAUMPATIEG ATTOKOMIOAV ATTA CWUATIKN
KAKwOoN Xwpig va 1e0ei n {wn Toug o€ Kivouvo. AvTiBeTa, Bapid TpauuaTieg atrotTeAoUV
Ta ATopa TTOU dEXTNKAV oolapr BAGRN OTNV UyEia TOUG KAl WG €K TOUTO, KIVOUVEUOUV
va xdoouv Tn Cwr Toug 1) T diavonTIKr ETTOQr UE TO TTEPIBAAAOV TOUG.



H EAAGSa ep@avilel upnAl ouxvornta odikwv atuxnudtwy, kabwg 10 2021
Kataypdaenkav 57 6dvartol avd eKaTOPPUpPIO TTANBUCHOU, EVW O aVTIOTOIXOG apIBuog
oTIC Xwpes NG Eupwting eivar uéAig 45 (European Commission, 2022). Ta odikd
ATUXAMOTO OTN XWPEO POG, atmmoTeAOUV TNV TTPWTN aITia BavdaTtou Kal avatrnpeiag oTig
NAIkieg 18-44 etwv, evw Ta TeAeuTaia 60 xpovia onueiwbnkav 140.000 vekpoi Kal
2.000.000 tpauparieg (laBepng, 2020). Tnv dekaeTia atrd 10 1990 ewg kai 10 1999 gvw
n Eupwtrn Tmétuxe peiwon twv Bavatwv ammd 14% ewg 45%, omnv EAAGOa
TTapatnEnRenke augnon puéxpl kal 60%, TTapdAa auTd, TTapaTNPEITAI CNUAVTIKY TITWTIKA
Tdon ota atuxiuata amo 1o 1991 (20.764 atuxnuarta kal 1.790 vekpoug) €W Kal TO
2022 (11.199 atuxnuata kal 635 vekpoi) (EA.ZTAT., 2023). H EANGda Tn dekaeTia
2010-2020, éxel kaTtaypdwyel TN MEYOAUTEPN MEIwWON apIBUWV veEKPWY aTTd 0BIKA
aruxiuaTa, Peiwon n otroia avépxetal o1o 54%, o€ oxéon PE TIG AAAEG XWPES TNG
Eupwtraikig ‘Evwong (European Transport Safety Council, 2021).
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Eikova 1.1: Baoikoi d¢€ikte¢ 00iIkn¢ aopaAsias otnv EAAGda, 2012-
2021 (www.nrso.ntua.gr/data)
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Akoua TTapatnpEeital hyia ouvexng YEiwon ota aruxfuaTta 1éoo Ta Bapid 600 Kal Ta
eANa@pPId, KAl OTOUG VEKPOUG Kal Kupiwg atrd 10 2000 Kal PETA, TITWTIKA TTOPEia TTOU
QVOKAATAI OTO TTAPOAKATW Ypd@nua.
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Eikéva 1.2: ApiBudo¢ ouvoAiKwy aruxnuarwy, Bapiwv Kair EAagpiwy kai vekpwv 2000-
2020 (EN.2TAT)

To etmiTredo 081IKAG aoPAAEIag OpWG dev gival TTApOpoIo o€ OAeg TIG MNepipépeleg
NG EAAGdog. lMaparnpoulvral dlakupdvoelig oTa 08IKA aTuxnuata 1600 OTnv
ooBapdtnTa autwv 600 Kal OTov TUTTO auTWYV, OIOKUPAVOEIC Ol OTTOIEC PaivovTal
TTOPOKATW ME TO ypd@nua TTOU TTapouaciadel Tnv KaTtdragn Ttwv lMepipepeiov g
EANGDOG ava@popIka pe OIaPOPETIKOUG TUTTOUG ATUXNMATWV.
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Eikova 2.1: Emddoeig 0dikng acpalciag twv lMNepipepeiwy tng EAAGSQg ava turo
aruxnuarog, 2021 (www.nrso.ntua.gr/data)

Etropévwg gival ep@aveg TTwg €xel yivel yia onuavTikg Tpdodog atrd 1o 2000 £wg Kal
onueEPQ, WoTe va emTeUXOei N BeATiwon TNG 08IKAG ao@AAEIag oTnv xwpa pag. Opwg
OTTWG CUUTTEPQIVETAI KAl YE TA TTAPATTAVW OToIXEIa N 0dIKH) ao@AAEla aTToTeEAE BEUa
peiCovog onpaaoiag, KabBwg n eEENIEN Kal N evioxuon TnNG CUVETTAYETAI PE UEIWON TOU
KivdUuvou Bavatou i coBapou TPAUUATIOPOU VIO TOUG XPOTEG TOU 0dIKOU dIKTUOU. Me
Baon 6ca avaeépbnkav Kpivetar avaykaio n digpelivnon Kal n avaAuon Twv


http://www.nrso.ntua.gr/data

TTAPAYOVTWY TTOU ETTNPEAJOUV TIG ATTWAEIEG AOYW OSIKWV ATUXNMATWY OfF
emimedo [lMepipepeiwy, pe OTOXO TNV  €Caywyry] OUUTTEPOCUATWY TA  OTTOIQ
EVOEXOUEVWG CUNPBAAOUV OTNV QVTIUETWITION AuTOU TOU KPioIpou TTPORARUATOS, TOCO
o€ ETTITTEDO XWPAG OO0 KAl OTOXEUMEVA O€ ETTITTEDO MMEPIPEPEIWV.

1.2  210x0¢ AimAwuartikne Epyaaiag

210X0G TnNG TTapoucag AImAwuaTIKAS Epyaciag ammoTteAei n ouykpITIKA avdAuon Twv
emdooewv 0dIKNG ac@dAciag Twv lMepipepeiwv TNG EAAGdag, pe TNV xprAon
OTATIOTIKWY JOVTEAWV.

H EupwrTraikry ETTpOT €xel TTpoTEivEl PIa VEQ TTPOCEYYION OTNV TTONITIKA OOIKAG
ao@dAciag Tng EupwTtraikng ‘Evwong yia 1n dekaetia 2021-2030, TtoviCoviag tnv
avaykn B€0TTIONG VEWV TTPOCWPIVWV OTOXWV Kal KaBiEpwong MIag oeIpds BaciKwy
oelkTwyv etTidoong (KPIs) yia Tnv 0dIkf aoc@AaAEla o€ eupwTTaiKO €TTITTEO, Ol OTTOIOI
oxetiCovral dueca pe TNV TPOANWN Bavdtwy Kal coBapwy TPAUUATIONWY O 0dIKA
atruxiuaTta. MNa tnv mapakoAouBnon Tng mPoddou Kal TNV KAAUTEPN Katavonon Twv
OIAQPOPETIKWY (NTNUATWYV TTOU €TTNPEEACOUV TN OUVOAIKN €TTIdOON, £XEI OPIOTEI €va
OUVOAO OEIKTWVY TTOU OXETICOVTAI hME TRV QOQAAEIQ TNG UTTOOOUNG, TWV OXNUATWY, TV
ao@aAf xprion g odou (Taxutnta, aAKOOA, aTmméoTTacn TNG TIPOCOXNAS Kal XPrRon
TIPOOTATEUTIKOU £EOTTAICHOU) KAl TNG QVTILETWTTIONG EKTAKTNG QVAYKNG.

H ouMoyni Twv dedopévwv yia autoug Toug BaocikoUg deikteg emmidoong (KPIs)
O8IKAG ao@AAglag  TTPAyUOTOTIOINONKE PEOW HETPOEWV TTEdiou Ot OAeC TIG
Mepipépeieg TNG EANGDOG kKatd Tnv dvoi¢n Tou 2022, ue BACn TO €UPWTTAIKO £PYO
Baseline. MapdAAnAa avtAri@nkav atod Tig diaBéoiueg Baoelg dedoueEvwy NG EAZTAT
ka1 TNG EUROSTAT, dedopéva kal TTANpo@opieg yia Tnv KABe MNepipépeia, TTou apopouv
KOIVWVIK{A, OIKOVOUIKA, KUKAOQOPIAKA KAl UYEIOVOUIKA XAPOKTNEIOTIKA TNG KABepiag.
2TOX0G €ival N CUOXETION KAl N JEAETN TNG ETTIPPONG TWV TTAPATTAVW XAPOKTNEIOTIKWY
oTnv 00IKN aoPAAcia.

AvaAuTikOTEPQ, N TTapouca AImmAwaTIK Epyacia €xel dUO €TMINEPOUG OTOXOUG.
APXIKWG, ETTIOIWKETAI N €Upeon KATAAANAOU MOABNMATIKOU HOVTEAOU WOTE va
TTPoRAE@BoUV Ta Bavarn@dépa atuxfuata avd TrepIPEpeEila ue BAon Toug OEiKTEG
emmidoong (KPIS), KOIVWVIKOOIKOVOUIKOUG, OnNUOYyPa®IKOUG, Kal OUYKOIVWVIOKOUG
Ocikteg. [a TOov OKOTTO QuTd, avaTITUXBNKav OTATIOTIKA HOVTEAA [ PAMMIKAG
MaAivopdunong he TN Xpnon Tng YAWoodg TTPoYPaUMaTIONOU R . AsUTEPO ETTIHEPOUG
OTOXO OTTOTEAEI N CUYKPITIKA agloAdynon kKal Katartagn Twv lMepipepeiwv he Baon TIg
emMOOCEIC TOUG OTNV 001K ao@aAela . H aloAdynon auTr) TTpayuaToTTolEiTal JECW TNG
pMEBOOOoU MepifdAAouocag AvdaAluong Aedopévwy (Data Envelopment Analysis-
DEA) pe ™ xpAon YAWooog Trpoypapuatioyou R, woTte va An@Bouv uttowiv
TTOAQTTAOI TTAPAYOVTEG OTNV KATATALN.



Katd ouvétrela, he TIC TTapatradvw avaAuoelig B8a TpokUWouv PovTéAa TTou Ba pag
BonBrioouv va karatd&oupe TIG Mepipépeieg e Paon TRV ammédoon Toug oTnv 0dIKN
ao@aAela. Mg TOv TPOTTO QUTO ETTIDIWKETAI N ATTOKTNON ETTOPKECTEPNG KAl
OQaIPIKOTEPNG KATavonong Tou TTPoBARuaTog TG odikAG ac@aAeiag otnv EAAGDA, ue
ATTWTEPO OKOTTO TNV KOAUTEPN QVTIMETWITTION TWV ATUXNHATWY, AauBavovTag uttoyiv
Ta OIOPOPETIKA XAPOKTNPIOTIKA TWV TTEPIOXWY OTNV agloAdynon tnG €¢ENIENS TNG
emidoong TNG 0dIKAG ac@AAEIOG Kal oTnV XApagn KATGAANANG oTpatnyIkng yia KABe
Mepipépeia.

1.3 MeBodoAoyia

2€ AUTH TNV evOTNTA TTAPOUCIAETal ETTIYPAMMATIKG N ueBodoAoyia TTou akoAouBrBnke
yla v ekmrévnon tng AmmAwpuatiking Epyaciag kal Tnv €TTTEUEN TWV TTAPATTAVW
OTOXWV.

ApXIK& HPETA TNV OPICTIKOTTOINON TOUu B€uatog Kal Tou €MOIWKOPEVOU OTOXOU TNG
TTapoucag  AITTAWMOTIKAG Epyaciag, Ttpayuartotroidnke n  BiBAioypa@iki
aAvaoKOTTNON KOl avadnTnon TwV OXETIKWV EPEUVWYV, OIEBVWV Kal [N, AVTIKEIMEVO
MEAETWV OUVOQEG PE TNV TTAPOUCA OITTAWMPATIKA, JE OKOTTO TOV EVTOTTIONO {NTNUATWY,
KaBwg Kal 0 TPOTTOG avAAUCTG TOUG.

Tnv oAokAApwaon NG avalntnong BIBAIOYpA@IKWY avagopwy, aKkoAouBnoe n eupeon
Kal N ouAAoynl Twv oToIXEiwv Kal n avahuon Touc. ‘Eva pépog Twv dedouévwv
OUAAEXBNKav Tnv avoign Tou 2022, oTig MNepipépeieg TNG EAAGSOG atTd pia epeuvnTIK
opdada, appodia oTo TTEdio, KAl OTNV CUVEXEID KATAYPAPNKAV O€ NAEKTPOVIKO
utrohoyioTr. H péBodog 1Tou €TMAEXONKE NTav N «uEBOdOG TTapaTipPNoNG aTnV 0d0».
Me Tov TPOTTO QUTO £yIve N CUAAOYA KAl O UTTOAOYIOUOG TwV PBACIKWY OEIKTWYV ETTIOOONG
(KPIs) yia Tig TrepIgpépeleg TNG EAANGDOG, o1 o1T0i0I agopouyv Thv Xpron {wvng ac@alciag,
TNV Xpron KPAvoug, TNV CUPHOP@WON oTa Opla TaxXUTNTAG Kal TNV amméoTracn Tng
TTPOCOXAG Twv odnywyv. To uTtoAoITmo péEPOG Twv dedouévwy (TTAnBuoudg, AET,
avepyia, oTOAOG oxNUATWY, K.0.K) avTARBnkav atmd Yyn@iakEéSG TTAATPOPUES Kal BACEIG
oedopévwy (m.x. EA.ZTAT., EUROSTAT) kal akoAouBnoe n €icaywyr] TOuG OTO
Microsoft Excel wg Bdon dedopévwy.

2Tn Ouvéxela, akoAouBnoe n emmiAoyn TNG KATAAANAng pegdodoAoyiag yia Tnv
avaAuon Twv OedoPEVWV KOBWGS Kal N €TEEEPYNTia TOUG YIA VO ATTOKTACOUV TnV
TENIKN) HOP@N £TO1 WOTE va el0ax0ouUv oTo AoyIouIKS OTATIOTIKNAG avadAuong, dnAadr Tnv
YAwooa TrpoypauppaTiogol R. Me Tnv TTPAyPATOTIOINCN OPKETWY OOKIUWYV KOl
ETTAVOANYEWVY avaTTTUXONKE TEAIKA, TO KATAAANAO HaBNUATIKO HOVTEAO TTAAIVOPOUNONG,
ME TO OTTOIO TTPOKUTITOUV OO@PN KAl ONUAVTIKA OTTOTEAEOUATA YIA TN CUYKPITIKI avaAuon
TNG OOIKAG ao@aAelag. AKoAOUBwWG, e@apudoTnke n  pEBodOG [lepIBGAAoucOg
Avaiuong Acdopévwy (Data Envelopment Analysis-DEA) yia tnv kararagn pe Baon



TNV TEAIKA aTTOdOTIKOTNTA TNG KABE lMepipépeiag Aaupavovtag uttéywiv TTOAAQTTAOUG
TTAPAYOVTEG.

TeAIKO OTAOIO ATTOTEAECE N TTEPIYPAPN KAl N EPUNVEIA TWV ATTOTEAECHATWY TOU
MaOnuaTikou  poviéAou  ypaupikng  MoAivopdunong kar  Tou  POVTEAOU  TNG
MepiBaAoucag Avaluong Aedopévwy Kal N €5aywyr] CUPTTEPAOUATWY aVAQOPIKA PE
TNV agloAdynon Twv MNepIPepPEItuV WG TTPOG TNV 00IKA ac@dAcia. Ta TTapatravw BrAuata
NG peBodoAoyiag atreikovifovTtal 0To dIAyPAUNa POAS OTAdIWY TTOU AKOAOUBEI.

KaBopiopdg BiBAioypagiki Zulhoyi) Etme€epyaocia
IT6X0U Avaokémnon ZToIxEiWY ZToIxEiWV

Lupmepdopara Mepiypaen ITATIOTIKN
ka1 MNpordoeig AtroteAeopdTwyv Emedepyaoia

Aiaypaupua 1.1: Aiaypauua pong oradiwv

1.4 Aoun AimmAwuarikng Epyaciac

To mpwTo KEPAAAIO ATTOTEAEI TNV €1I0QYyWYN TNG SITTAWUATIKAG £PYATiag KAl £XEI WG
OTOXO VA TTAPOUCIACElI OTOV QVAYVWOTN TO YEVIKOTEPO TTAQICIO TOU AVTIKEIMEVOU HE TO
otroio aoyxoAcital. MNepiypdovTtal o1 OpIoUOoi TWV aTUXNPATWY, Twv BavAaTwy Kal TwV
TPOUUATIOPWY ATTO Ta 0OIKA ATUXAMOTA KAl TTapousiAdeTal N odIKA ao@AAEia Kal O
0¢eikTNG aTuxnudTtwy otnv EANGSQ.

2710 8eUTEPO KEPAAQIO yiveTal N BIBAIOYPAPIKY) AVAOKOTTNON EPEUVWIV, OXETIKEG UE TO
TTAPOV QVTIKEINEVO KABWG Kal avTioToixeG peBodOAoyieg. ETnv  Ccuvéxela, yiveral
ouvoyn Twv MPeBodOAOYIWY TIOU XpnOIhoTTOINenkav Kal  TTapoucialovral  Ta
arroTeAéOMATA.

To 1pito KEPAAQIO atroTeAEi TO BewpnTIKO UTTORABPO Kal BacileTal aTnv avdaAuon
oToIXEiwVv. AVOAUTIKOTEPA, AvVaPEPOVTAI TA KPITAPIA ETTIAOYNG OTATIOTIKOU HaBnuaTikou
MOVTEAOU, OTNV TTPOKEIYEVN TTEPITITWON YIA TV YPAUMIKN TTaAivOopounon. EmimAéoy,
emmegnyeital 1o BewpnTiKG UTTORaBpo NG peBOdou [MepiBdAAoucag AvaAuong
Aedopévwyv (Data Envelopment Analysis) yia Tnv agloAdynon ac@AAEIog Kai
atrodoTIKOTNTAG TWV lMeEpIPEPEIWV.



270 TETAPTO KEPAAQIO £TTIOEIKVUETAI N dIAdIKACiIa GUAAOYNG TwV OToIXEIWV atrd Bdon
0edouévwy, KaBWwe Kal n eTegepyaaia Toug. ETmTAéov, TTepiypd@eTal N KwAIKOTTOINON
Toug Méow Tou Microsoft Excel kai o TpOTTOG €l0QyWYAG OTOoV KWOIKA TTou Ba
XPNOIMOTTOINBEI EoW AOYIOUIKOU OTATIOTIKNAG avaAuong R.

AkoAouBei To TTEPTITO KEQAAQIO, OTTOU avaAueTal AeTTTopEPWS N ueBodoAoyia TTou
EQAPUOOTNKE Kal N €gaywyrn Twv TEAIKWV OTTOTEAEOPATWY. Z€ TIPWTO OTAdIO,
TTapoucidlovTal Ta dedouéva €106dou Kal €600V Padi JE TOUG OTATIOTIKOUG EAEYXOUG
TTOU TTPAYHATOTTOINBNKAV yia TNV atrodoXr Tou povtéAou. MNMapdAAnAa, avaAuovtal Ta
oToixeia €106d0u Kal £€6d0U TNG ueBBdou DEA Kal Ta atmoTeEAéOPOTA AUTAG, TO OTTOIx
TTapoucIdlovTal € OXETIKOUG TTiVAKES. AKOWN TTapouaiddovTal Ta TEAIKG atToTEAEoUOTA,
T OTTOI0 CUVODEUOVTAI ATTO TIG AVTIOTOIXEG MOBNUATIKEG OXETEIG KAI TN TTEQIYPAPK) TOUG,
€701 WOTE vaA YivVOUV TTIO EUKOAQ QvTIANTITA.

2T0 €KTO KEQAAQIO TTAPATIOEVTAI TO ATTOTEAECUATA TTOU TTPOEKUWAV ATTO TNV EPMNVEIQ
TWV HJOBNUATIKWY PHOVTEAWYV, TTOU avaTTTUXONKAV OTO TTPONYOUNEVO KEQAAAIO, KABWG
Kl TTPOTEIVOVTAI KATTOIEG AUCEIG TTOU QQOPOUV TNV EKTTANPWON TNG DITTAWMPATIKNAG.

2710 TeAeuTaio kal EBBopo Ke@AAaio ava@épovTal ol BIBAIOYPAPIKES avaPOpPES TTOU
XpnolyoTtroinénkav yia tnv apouca AImAwUATIKA Epyacia. MNpdkeiTal ouciaoTiKA yia
Mia AioTa e OAEG TIG £PEUVEG Kal TIG I0TOOEAIDEG TTOU ATTOTEAECQAV TTNYN YIA TN OUYYPA®H
NG TTapoucag Epyaociag.



KE®AAAIO 2' BIBAIOTPA®PIKH ANAZKOINHZH

2.1 Eicaywyn

To mapov ke@dAaio TrepIAauBdavel TN BIBAIOYypa@IK] AVOOKOTINON, n OToia
TIPAYMATOTTOINBNKE OTO TIAQIOIO TNG €KTTOVNONG TNG TTapoucag  AITAWMATIKAG
Epyaociag. Zuykekpigéva avaluovtal apBpa Kal EPEUVEG, TO AVTIKEIUEVO TWV OTTOIWV
TTapoucoidlel ouvdgela e TO UTTO WEAETN Bépa TnG AmTAwpaTIKAS Epyaciag, 6mtwg
TTOPOUCIACTNKE OTO TTPONYOUNEVO KEPAAAIO, Kal TRV ueBOdOAOYia TTOU aKOAOUBNONKE.
To Ke@AAaio XwpileTal o€ dUO EVOTNTEG, E TNV TTPWTN EVOTNTA VA TTAPOUCIALEI EPEUVEG
Ol OTTOIEG OUOXETICOUV KOIVWVIKO-0IKOVOUIKOUG TTAPAYOVTEG E TA ODIKA OTUXAMATA O€
01EOVEC Kal €BVIKO eTTiTredo, evw £ugacn SiveTal KAl O€ HAKPOOKOTTIKEG MEAETEG TTOU
dlEpEUVOUV TO {NTNUA TNG 0BIKAG AOPAAEIAG O€ TOTTIKO ETTITTEDO (TTEPIPEPEIES, TTOAEIG),
KaBwG Kal OTIG TUXOV DIOPOPETIKES TTAPANETPOUG TTOU £TTNPEAOUV Ta 00IKG aTuXAMOTA.
H deutepn evoTnTa a@opd £peuveg yia Tnv PéBodo Data Envelopment Analysis kai Tov
TPOTTO KATATAENG £TTIOOCEWYV TTOU TTPOKUTITEI ATTO TA JOVTEAD TNG.

2.2 MeAérec ouoxériong Twv OOIKWV QTUXNUATWY E OIKOVOUIKOUSG
TAPAYOVTEC

‘Evag onuavTiKOG apiBudg TTponyouhEVWY PEAETWV XPNOIuoTToingav dnuoypa@ikoug
KOl OIKOVOMIKOUG TTAPAYOVTEG, VIO VA €ENYNOOUV TIG OUVETTEIEG OBIKWYV ATUXNMATWY,
OTTWG 0 aPIBUOG TwV BavATWY O PIa TTEPIOXH], ATTODEIKVUOVTAG TNV CUOXETION METAEU
TWV TTOCOCTWYV BvNGCIYOTNTAG TWV 0OIKWYV ATUXNHATWY KaI TWV KOIVWVIKO-OIKOVOUIKWY
oedopévwy. TMNa mapddeyua, n Partyka (1984) xpnoiyotroinoe tov MAnBuouod, 10
epyaTikd Ouvapikd Kal TNV avepyia yia va TTPoRAEWel Ta TpoxXaia aTtuxhuarta, o
Wagenaar (1984) emmixeipnoe va ocuvdEDEl TN OUXVOTNTA TWV OBIKWV ATUXNUATWY HE
TIG ETTITITWOEIG JOKPOOIKOVOUIKWY CUVONKWY, SIATTIOTWVOVTAG TNV CUCXETION HETAEU
TooooToU avepyiag kar odikwv atuxnuatwv. O Ruhm (2000), digpelvnoe TTWG
OXETICOVTal TO TTOCOOTA AVEPYIAG Kal T 0BIKA ATUXAMATA, SIATTIOTWYOVTAG TTWG YIA TA
oedopuéva oe etTiredo TToAiteiag oTig HIMA, 0TI n uwnAOTEPN avEPYiIa CUVETTAYETAI MJE
XOMNAOGTEPO TTOCOOTO BavAaTwy atrd 0dIKA atuxAuaTa. AAEG Epeuveg eCETaoay TNV
laTpIkn ePiOaAywn (Noland, 2003a), Tig utTtodopég (Noland, 2003b), kal TNV OIKOVOUIKN
avattuén (Koppits and Cropper, 2008; Koppits and Cropper, 2005). 20pd@wva Pe Tov
Niclas A. Krager (2012) di1atmoTwBnke TTwg 0 aplBPog Bavatwy atrd 0dIKA aTuxApaTa
QUEAVETAI TOOO YIA TNV KATA KEQAARV 000 Kal yIa TO avA ATOMO XIAIOMETPIKA ATTO0TACN
TTOU dlavuBnKe Katd Tnv dIAPKEIA TTEPIOOWV OIKOVOUIKAG avBrnoews. AUTO UTTOONAWVEI
OTI o0 Kivduvog Bavdartou augdavetal OxlI POvo AOyw TnG augnuévng XIAIOPETPIKNAG
ammoéoTaong, aAAd xpnoigoTrolwvTag dedopéva, dIamoTwonke o1 0 ApIBPOS Twv
BavaTneOpwWV ATUXNHATWY PEIWVOVTAI JE TNV AVEPYIQ, EVW Ta ATUXAMATA augavovTal
ME TNV augnon Tou apiBuou Twv oXNUATWY ot KUkKAo@opia. MNMapduola diatrioTwaon
TTpaydaTotroinoe kai 0 Kweon (2015), kaBwg o€ gpeuvd Tou PBpEONKE ONUAVTIKN



OUOXETION METOEU OBIKWYV aTUXNUATWY KAl TTOOOOTWYV avepyiag kal Tou Aciktn Tiywv
KaravaAwTr).

To (1986), o1 Jacobs kal Cutting digpelvnoav TIC OXEOEIC AVAPETO OTOV APIONO TWV
vekpwyv avd 10.000 oxAuaTta, Tov apiBud Twv TpauvuaTtiwy ava 10.000 oxruarta Kal 1o
TTOO0O0TO TWV VEKPWY WG TIPOG TO OUVOAO TWV TPAUMATILWV KAl HE OIAPOPOUS
KOIVWVIKOOIKOVOUIKOUG KOl OUYKOIVWVIOKOUG TTapayovTteg o€ 10 avarrtuyuéva kal 20
avatrTuooopeva KpAaTn. O1 TTapAPETPOI TTOU £EETACTNKAV NTAV TO KATA KEQaAiv A.E.T1,
0 apIBUOG TWV KUKAOQOPOUVTWY OXNUATWY, N TTUKVOTATA TOU 0OIKOU OIKTUOU, N
TTUKVOTNTA TWV OXNHATWY ava XIAIOUETPO BIKTUOU, 0 TTANBUOUGG TTou avaAoyei ava
ylatpo Kal 0 TTANBUCHOG avd vOoOKOoUEIOKA KAivN. ATTO Tn MEAETN CUNTTEPAIVETAI TTWG
TO TTOOOOTO TWV VEKPWY WG TTPOG TO GUVOAO TWV TPOAUUATIWY OXETICETAI OXI JOVO HE
TOV ApIOUO TWV KUKAOQOPOUVTWYV OXNUATWYV, aAAG Kal e TO Katd kepaAnv A.E.T, Tnv
TTUKVOTNTA TWV OXNUATWY Kal TOV TTANBUCUO ava VOOOKOUEIOKH KAivn.

2¢ petayevéoTepn MEAETN (Soderlund & Zwi, 1995), mpayuatotroibnke avaluon
TTOAAQTTARG YPOUMIKAG TTaAIVOpOUNoNG, e dedouéva atrd 83 xwpes yia 1o 1990. Q¢
eCaptTnuUEVn METABANTA XpPNOIYOTTOINONKAV TA €TACIA TTOCOOTA VEKPWYVY aATTO OOIKA
artuxAuaTa avd ekatd XIAadeg TTANBuopou, o €TACIOG apIBUOS vekpwy avd XiAia
TETPATPOXO OXAMATA, O AOYyOog BvnoludTnTag 0T MEON NAIKI TTPOG TNV AvTiOTOIXN TOU
OUVOAIKOU TTANBuopoU, o Adyog avdpIKnG TTPOG yuvaiKeiag BvnoiuodTnTag Kal o Adyog
BavAoIyWY TPAUUATIOPWY TIPOG TOV OUVOAIKO aplBud Tpaupatiopywy. MapdAAnAa
gloayovTal ETTEENYNUATIKEG PETABANTEG, OTTWG O KATA KEPAAAV apIBUOS oXNUATWY, N
TTUKVOTNTA TOU OIKTUOU (XINIOUETPA avda TETPAYWVIKA XIAIOUETPA), TO KATA KEPAAAV
A.E.IN, n datravn yia uyeia wg TooooTd Tou A.E.TM. Kai n TTUKvOTNTA TOU TTANBUGUOU.
ATTO TNV PEAETN TTPOEKUYE OTI TO KATA KEQAANV A.E.IN. cuoxeTi{eTal OETIKA JE TOUG
0avdAToug o€ 0dIKA ATUXAHATA avd eKATO XIAIABEG TTANBUCMOU, aAAG apvnTIKG uE
Toug Bavdrtoug avda xiAia TeTpATpoXa oxnuarta, uttodnAwvovTag OTI 0€ OPouUS ava
OXNMa To auénPEVO €1I00BNUA PEIWVEI TOUG VEKPOUG 0€ 00IKG aTuxriuaTta. ETimTAéov, o
apIBUOG TWV VEKPWY aATTO OOIKA ATUXNMATA OTIG VEAPEG Kal TTOAU PEYAAEG NAIKIES
OXETICETAI QUETQ PE TNV TTUKVOTNTA TOU TTANBUCHOU. TEAOG, 01 BATTAVESG OTOV TOUEQ TNG
uyeiag wg 1mooooTd Tou ALE.MN. oxetiCovral pe éva peloUPEVO TTOOOOTO BavAcIdwy
TPOAUUATIOMWY avAPETa OTa BUATA ODIKWYV ATUXNMATWV.

O Clark D. (2003) digpeuvnoe TNV ETTIPPON TNG TTUKVOTNTAG TOU TTANBUCHOU OTOV
apiOud Twv Bavatwv UoTEPa aTTO 0OIKA  ATUXNMATA. Na Tnv €peuva ToOU
xpnoigotroinenkav dedopéva atrd 190.721 atuxnuata yia tnv mrepiodo 1994-1998, T1a
OTToia KaTnyoploTroINenkav avaloya pe 1o TTANBUCUO TNG TOTTOBECIOg TOU ATUXUATOG
(MEYOAUTEPOG A MIKPOTEPOG aTTO 25 XIANIABEG) Kal TV TTUKVOTNTA TOU TTANBuCuOoU TNG
TTEPIOXNG KATOIKIOG Tou 0dnyou, evw TTapdAAnAa, katnyoplotroinénkav Bdoel nAikiag,
xpron dwvng ao@aAciag kalr Taxutnta oxnuatog. [payuartotroinénke xpnRon
AVOAUTIKWYV PEBOBWV YIa OTPWHATOTTOINUEVA KOl OTABPIoUEVA BEdOPEVA EPEUVAC £TOI
woTe va BpeBoulv o1 TeAIKEG emdPAcEIg BvnoInoTNTag. TeAIKG atTodeixdnke OTI N
BvnoiuoTnTa a1md 00IKA aTUuXAMaTa ATav UWPnAOTEPN O€E TTEPIOXEG ME TTANBUCUO
MIKpOTEPO atmd 25.000 KkaToikoug Kal avTioTpOPws avaAoyn HE TNV TTUKVOTNTA
TANBUCHOU TNG TTEPIOXNG TTOU KaTOIKoUoE O 0dnyos. Akdéun, n nAikia, n Cwvn
ao@aAciag Kai N TaxutnTa ToU OXAMOTOG €TTNEEACOUV ONPAVTIKA TN BvntdTnTA, EVW O
augnuEVOG Kivouvog TwV KATOIKWY AOTIKWY TTEPIOXWV va TTEBAvouv atrd odiké atuxnua
MTTOpPEI, TEAOG, Va aTT0d00EI KOl 0€ PETA-TPAUNATIKOUG TTAPAYOVTEG.
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To (2006) die¢AxONn pia €peuva atro Toug MNavvi . kal Tooupdvn A. ge OKOTTO TNV
dlEPEUVNON TNG CUCXETIONG BOCIKWY JAKPOOKOTTIKWY TTAPANETPWY 0OIKNG ao@AAEIOg
o€ XWpPEeS TG EupwTtraikns ‘Evwong. Na Tov okoTrd auTtd TTpayuatoTroinénke avaluon
XPOVOOEIPWY OTOIXEIWV ONUOYPOPIKWY, KUKAOQOPIOKWY KAl aTUXNMATWY, yia 25
Kpatn-péAn ™G EupwtaikAg ‘Evwong. MNa Tov OKOTTO autd TTpayuatoTroinenke
avAAUCON XPOVOOEIPWY OTOIXEIWV ONUOYPAPIKWY, KUKAOPOPIAKWY KAl ATUXNUATWY, Yid
25 kpdtn-péAn 1ng EupwTtraikng ‘Evwong, yia 1n Xpoviki Ttrepiodo 1970-2003.
AvaTrTuxenkav ypauuIKa Kal un yPoupika mTpdétutra TmaAivépdunong, armmo T1a oTroia
TIPOEKUYE KAl TTOOOTIKOTTOINONKE N €TTIpPOor KABE YETABANTAG OTOV apPIBUSG KAl OTOUG
O&ikTEC TWV aTtuXNUATWV. Ta armoTeAéopaTa odnyouv o€ dUO0 PBACIKA CUPTTEPACUATA.
Mpwrtov, 611 0 Adyog Tou apIBuoU Twv BavdaTtwyv TTPOS ToV APIBUS TwV OXNHATWV
MEIWVETAI JE TNV aug¢non Tou Adyou Tou apIBPoU Twv OXNHATWY TTPOG ToV TTANBUC O
Kal QeUTEPOV OTI N KAUTTUAN TNG OIaXPOVIKNG €CEAIENG TwWv BavaTwy oTa 0dIKA
atuxAuaTa TTapouaciadel dIoQopPETIKA KAIoN, KaTapxrv aufouoa, OTn OUVEXEIQ OTABEPN
Kal TEAIKWG @Bivouoa, avadloya pe TAV TIKA Tou Adyou Tou apiOpouU Twv oXNUATWY TTPOG
TOV TTANBUGCO.

To (2009) dnuooieubnke n épeuva Twv Sanchez-Mangas R., Garcia-Ferrrer A., de Juan
A. Kai Arroyo ava@opik@ pe Tnyv moavotnta BvnoiudtnTag ota odIKA atuxXnuaTta Kal Tn
onuacia TG ypriyopng IaTpIKAG aviatmokpIiong. ZUPN@WVa JE TNV €pEuva, 0 apliBuog Twv
BavdTtwy o€ 0dIKA atuxnuarta oTnv loTravia utrepPaivel Toug TPEIS XIAIADES avOpwTTOUg
KABe xpovo. O1 dnudoIEG apXEG EXOUV £QAPUOCEI OPICHEVES TTONITIKEG HE OTOXO Tn
Meiwon autou Tou apiBuou. MeTagu autwy, BpiokovTal N BEATIWON TWV TTPOTUTTWV
0pOAG 08IKNG KUKAOQPOPIOG Kal OPIOPEVEG VOUIKEG aAAayEéG TTou evBappuvouv Tnv
TIPOOEKTIKA 0OIKA ouuTTEPIPOPA. QoTO00, AlydTEPN TTPOooOX £xel ©0Bei oTNV TaXEIQ
IATPIKN TTEPIBOAWN EKTAKTNG avAyKNG, N OTToia PTTOPEI va gival KPIoIun yia Tn Peiwon
TOU apIBuoU Twv Bavatn@opwy aTUXNUATWY. 2TNV €pyacia autrh, XeNoIUoTToINenkKe
ociyua tepioooTEpWY Twv 1.400 atuxnudtwy TToU onuelwbnkav oTtnv lotravia Tov
Mdio Tou 2004. 216X0¢ €ival n avaAuon Tou BaBuou oTov OTT0io N YEIWON TOU XPOVIKOU
O1a0TAMATOG PETAEU TNG OUYKPOUONG Kal TNG APIENG TWV UTTNPECIWVY EKTAKTNG AVAYKNG
oTn OKNVvhl ouykpouong oxeTiCetal Pe  XaunAotepn mlavétnTta Bavdtou. Ta
atroTeAEOUATA UTTOONAWVOUV OTI N MEIWOT TOU 1ATPIKOU XpOVou atrokpiong Twv 10
AETTTWYV PTTOPEI OTATIOTIKA VO OUVOUAOTEI HE M1 JEOT HEIWON TNG TTIOAVOETNTAG
favdrTou KaTd éva TPiTO, TOOO O€ AUTOKIVATOBPOUOUG OCO KAl 0 CUUPBATIKEG 000UG.

ZUPQWVa PE pia akoua eAANVIKR épeuva Twv Mavvng, Mamadnuntpiou kar GwWAAa
(2014), Ta TeAeuTaia Xpovia ol VEKPOi aTTd 0dIKA aTuXAMATA TTAPOUCIAOUV ONUAVTIKEG
ETAOIEG MPEIWOEIC O TTOAEG AVATITUYUEVEG XWPEG, MEIWOEIG TTOU OV OPEIAOVTal O€
KAuia TrepiTrTwon o€ TTOMITIKEG TTPOOTTABEIEC. [a TNV €pguva XPNOIYOTTOINBNKAV WG
oedopéva Ta oToixeia Tou Katd kKe@aAnl AEN kal Twv TTOOOOTWYV TwV VEKPWYV atrd 27
EupwTtraikég xwpeg yia 1a £€Tn 1975 €wg 2011, pye OKOTTO TNV QVATITUEN MEIKTWV
YPOUMIKWY HovTEAWV. Ta atroTeAéopaTta TTapouaiddouv 0TI JIa THOIO aUugnon Tou Katd
kKepaAl AEl odnyei oe pia e€tnola aonon Twv VEKPWY, Kal avrioTpoga. Ta
aTTOTEAEOPATA OUVOAIKA Eival OTATIOTIKA ONUAvTIKA yia OAEG TIG XWPEG, EITE AUTEG gival
atrd AvatoAikn, AuTikr, Bépeia, NoTia ) Kevipikry EupwTn. ‘ETo1 Aoimmdv, n BeAtiwon
TOU ETTITTEDOU TNG EUNUEPIAG TNG KABE XWPAg NTTOPEI va TTPOKAAETEI avTioToIXN aunon
ToU AET], pe atmmoTéAeopa TNV augnon Twv VEKpWwyY atro odikd atuxfiuarta. AvtiBeta, pia
Meiwon Tou AENM AGyw KOIVWVIKWY KOl OIKOVOMIKWY TTapayoviwy, OTwS yia
TTOPAOEIYMA Ol OIKOVOMIKEG UPETEIG KAl Ol TTOMITIKEG OAAQYEG O0€ XWPES TNG KevTpikng
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Kal AvaToAikng Eupwting oTig apxég Tou 1990, emdpd BeTik& OTn PEiwON TOU ETACIOU
TTOO0O0TOU TOU OPIOUOU TWV VEKPWV.

2¢ pia akopa €peuva, ol Nikolaou et al., (2021), digpelvnoav TNV ETTIPPON KOIVWVIKO-
OIKOVOUIKWYV KAl CUYKOIVWVIOKWY OEIKTWYV OTIG ETTIOO0EIG OOIKNG AOPAAEING O XWPES
TNG EupwTtng kard tnv 1ePiodo TNG OIKOVOUIKAG Kpiong. MNa tnv avaAuon auth,
avaTrTuxonke pia Paon Oedopévwy TTOU TTEPIEAGUBAvVE OToIXEia yia Tov O&ikTn
avBpwTivng avattugng (HDI), Ti¢ auTtokTovieg, Ta dlavuoueva eTTIRBATOXIAIOUETPA Kal
TOV apIBUO TWV VEKPWYV OTA ODIKA ATUXNMATA yia Ta KPATN TG Eupwttng Tn XPOVIKN
Trepiodo 2006-2015. EpappooTtnkav papuikd Miktd MovtéAa 1600 yia To 0UVOAO Twv
KPATWV OCO0 KAl YIa TIG ONABES KPATWYV TTOU ETTIAEXONKAV (XAMNAA OIKOVOWIKN £TTidO0N,
MEYAAEC XWPESG, UWNAN OIKOVOUIKA €TTidoon). Ta atmmoteAéopaTa odrynoav oTo
ouptrépacpa 6Tl o deikTng avBpwivng avamrTuéng (HDI) éxel Tnv peyaAlTepn
€mMPPON Kal SIATTIoTWONKE OTI N AUENON TOU CUCXETICETAI PE TN MEIWON TOU
apIBuoU TwV VEKpWVY oTa 0dIKA atuxfuara. EmiTAéov, n €€ENIEN TG OIKOVOUIOg
EMOPA 0TNV €EEAIEN TWV OBIKWV ATUXNMATWYV TTEPICCOTEPO ATTO TOUG KOIVWVIKOUG KAl
TOUG OUYKOIVWVIOKOUG O€iKTEG. META TNV OIKOVOIKK) Kpion n €1Tidpacn TnG OIKOVOUIag
givar aképa peyoAutepn. Ocov agopd oTa dlavuoueva  eTTIRATOXINIOUETPQ,
TTapATNPEITAI AUENON TNG OXETIKAG ETTIPPOAG OTOV apPIBUSO TWV VEKPWVY OTA OBIKA
aruxAuaTa TNV TTEPIOdO PETA TNV OIKOVOUIKA Kpion.

Katd 1n didpkeia tou 1988, éva peydAo 1TooooTd BavaTtwy, ouykekpiyéva 1o 53%,
agopoucav atuxApaTa Ye pnxavokivnta oxnuara o€ nAikieg 15 €éwg 19 etwv. To 1990
N YRBS, €0vikr £peuva KIvVOUVWYV VEWV, XpNOILOTTOINCE £va oxX£DI0 TPIWV oTadiwv, TO
OTT0i0 eappooTnke o€ 50 TTOAITEIEG, KATA TO OTTOI0 OI HABNTEG £pwWTABNKAV TTOCO
ouxva @opoucav Cwvn N Kpdvog wg emPATEG oxnuata I.X. |} 0€ JOTOOUKAETEG Kal
TTodnAata avrioToixa. Maparnpndnke OTI To éva TETAPTO OAWV Twv PaBnTwy, ATAV
EKEiVOl TTOU XpnaolgoTroloucav Travra Tn ¢wvn, evw 10 13% ONAwoe TTwg dgv TNV
@opouce TToTE. AKOUN, MOVO TO 2% ONAWOE TTWG POPOUCE TTAVTA KPAVOG I €0TW TIG
TTEPICOOTEPES POPEC PE TN XPron Tou TTodnAdTou. H un xprion {wvng atroTeAEi atrd
TOUG ONMPAVTIKOTEPOUG TTAPAYOVTEG yia TNV eu@avion BavaTtwy. EidikoTepa, n EBvVIKNA
Aloiknon Ac@daAeiag OdIkAg KukAogopiag (NHTSA), ektiud 611 n Xprion TnG MEIWoE Tov
Kivduvo Bavarngdépou aruxiuatog £wg kai 50% 1 kal v atmmopuyl cofapou
TpaupaTiopgou. ATt 1o €10¢ 1979 péxpl kai To 1986, 10 12% ammd 47.000 BavdToug
OXeTgoTav pe v odAynon OiKUKAwv oxnuaTtwyv kar 10 50% Adyw oofapwv
TpauPaTIoOPWwyY oTo KEPAA (MMWR,1992). AvrioToixa, Ta KPAvVN MEIWVOUV TOV
Kivduvo og oUykpouon i} TITWOoN A1Td T HOTOOUKAETA ME TO TTOOOOCTO AUTO va
Kupaiveral atroé 28% - 73% kal avTioTolXa yia Toug TTodnAATeG ayyige 10 85%. MapoAa
auTd, av kal TTAéov N XprHon Cwvng ao@aAEiag Kal KpAvOog €ival UTTOXPEWTIK, TOOO WG
TTPOG TOUG €MMIRATEG GO0 KAl yIa QUTOUG Ta TTiCw Kabiopara, kal n mapaBioon Tou
TIHWpEEITal atmdé 10 vopo, 1o New Hampshire atroteAei mn povadikr TTOANITEIQ TNG
AJEPIKNG OTTOU N Xprion ¢wvng atrd evAAIKAG €va pnxavokivnto oxnua Oev eivail
armrapaitnTn. AvtioTolxn TTEPITITWON YIA TN XPron KpAavoug Trapatnpeital T76co oto New
Hampshire 6oo kai o1o lllinois kal otTnv lowa. KpITApI0 yia auTtr} TNV atmro@acT), OTTOTEAEI
OxI N ac@AAeia, aAAG N TTPOCWTTIKN €TTIAOYT TWV 0dnywv (Christensen, 2022).
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‘Epeuva 1mou Trpayudatotroiidnke amd Toug Yannis G., Laiou, A., Vardaki, S.,
Papadimitriou, E., Dragomanovits, A., & Kanellaidis, G. (2012), avagepdTtav O0TOUG
avaBaTeg SiKUKAWY OXNUATWY. Z& TTAYKOOWIO ETTITTEDO, TTAPATNPEITAI QUENTIKA TAON
oTov apiBud Kal TN XPnon Twv HOTOCIKAETWV Kal autd odnyei o peyaAlTepn
mOavoeTnTa yia €UTTAOKN o€ aruxnua. E¢aitiag Tng EAAeIwng KatdAAnAou e€oTTAICUOU,
Ol VEKPOi MOTOOIKAETIOTEG avEépyxovtal oTo 18% Twv BavaTtwv. [daitepa oOTIG
EupwTraikég xwpeg o1 BavaTol, AGyw TPAUHATIOHOU OTO KEQAAIL, @TAVOUV TO 75%,
EVW N XPOon KPAVOUG HEIWVEI TO TTOCOOTO auTo KaTh 42%. ExTiudTal 611 TO €0VIKO
TTOO0O0TO XPrONG KPAvougs, TTapapéVel UPnAo yia Xwpeg OTTwg N MaAAia, n Toexia kai
eppavia (~95%), aAAd TTapouoiddel TrTwon yia Tnv ITaAia kal Tnv Kotrpo. Z1nv EAAGSa
TTapaTnEEITal alénon Tou TTO00O0TOU TWV VEKPWY GAAG Kal TwWV TPAUUATIWYV 0dNywV,
avd xpovid. Ta atmmoTeAéouata autd PITTOPOUV va atrodelxOouv TTOAU XPACIUA Yia TOV
TTPOCdIOPICUO Tou TTPORARHATOG, OEDOUEVOU OTI N UN XPRON KPAvoug atToTeAE Evav
atrd TOUG ONMPAVTIKOTEPOUG AOyoug TTou n EAANGda TTapoucidlel XaunAég emoOoEIg
00IKAG ac@AAgiag, o oxEon UE Ta GAAa EupwTTaikd KpdaTn.

Akopa pia €peuva Twv Wilson F. kai Stimpson J. 1o (2013) e&étaoe TNV €mIppon NG
ATTOOTIACNG TTPOCOXNG TWV 0dNywv OTa 00IKA aTuXAMaTa. ZUAAEXONKav dedopéva
ammd 710 Z0oTnua Avagopds AvaAuong Oavatnedépwy Atuxnuatwy (FARS) 10 oTroio
Kataypdgel 0Aoug Toug Bavdrtoug atrd OdIKG aTuxAMOTa TTOU OnuElwBnkav o€
dnuooIoug dpdpoug oTIG Hvwpéveg MNMoAiTeieg atrd 1o 1999 £wg 10 2008. 21NV CUVEXEIQ
MEAETABNKAV oI TAoEIG oTa Bavatn@opa atuxAuaTa KAartd Tnv odrynon PeE amoéoTraon
TIPOCOXNAG, TO XOPAKTNPIOTIKA TWV 0dNyWV KAl Ta XOPAKTNPIOTIKA TWV CUYKPOUCEWV
KAl ol TACEIG OTn XPNAON KIvNTWV TNAEQWVWY KAl TOV OYKO UNVUPATWV.
Xpnoiyotroinénke n péBodog TG Multivariate Regression Analysis yia va UTTOAOYIOTEI
n oxéon METagU Twv Bavarn@opwyv atuxnUATWVY KAtd Tnv odAynon o€ KatdoTtoon
QTTOOTTIAOMEVNG TTPOCOXNG. ATTOTEAEOUA AUTHG TNG £peuva gival n dIOTTIOTWON TTWG
META TNV pEIWON TwV BAVATWY ATTé ATTOCTIAOMATIKE 0diynon amod 1o 1999 éwg 10
2005, akohouBnoe pia avgnon peta 1o 2005, TG TAgEWG TOU 28%, aufdvovTag Toug
BavaToug amd 4.572 oe 5.870 Bavartoug 1o 2008. Ta atuxiuarta apopoucav OAo Kal
TTEPIOTOTEPO AVOPEG 0ONYOUG TTOU 0dnyoucav HOVol TOUG O€ CUYKPOUOEIG PE EUTTODIN
OTO OPOUO OE QACTIKEG TTEPIOXEG, EVW ME TNV XPNON TTOAUPETARANTWY avOAUCEWV
EKTINABNKE TTWG N aUgnNon Tou OYKOU YPOTITWV MNVUUATWY €iXE WG ATTOTEAETUA
TePIooOTEPOUG ammd 16.000 emimmAéov Bavdtoug atrd odIKA atuxApaTa KaTd Thv
xpovikr mTepiodo 2001 £wg 2007.
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2.3 Mé6odog DEA

H péBodog DEA avarrtuxBnke atrdé Charnes, Cooper, and Rhodes 10 (1978) wg 1poéT1T0G
EMTTEIPIKWV EKTINACEWVY TTOU AauBavel uttowiv TTOANATTAEG peTaBANTEG inputs/outputs.
2KOTTOC TNG PEBOBOU aTtroTeAei n avAAuon OXETIKWVY PaBuwv atTodoTIKOTNTAG TWV
opoyevwyv DMU’s (decision-making units) ; aAAMiwg Twv kpatwv. H DEA Baoistal otnv
€€ng mapadoxn: av pia DMU atrodidel (output productivity) o€ éva ouykekpipgévo Babuod
ME BdAon ouykekpigéva avegdptnTeg METARANTEG wg inputs TOTE AANeg DMU’s
avTioToIiXNG KAigakag Ba armodwaoouv 1o idlo. 'ETol, JE TNV €UPECN TWV «KAAUTEPWV»
DMUs (peyoAuTtepn atrodoTikdTnTa) PITopEl va TeBei pia Baon avagopd yia Tnv
KatdTtagn Twv uttéAoimwy DMUs. Me okotd tnv digpelvnon BepdTwy TToU apopouv
otnv Tapouca AmmAwpaTik Epyacia 8a TrapouciacTei pia ouvrtoun €mmeEnynon
Baoikwv povtéAwv DEA. @scwpolpe ouvolo DMUs pe diagopeTikd inputs kai TTARB0G
dlapopeTIkwWV outputs. H oxeTikr atrodoTikoTnTa evog DMU opileTtal wg 10 KAAoPa Twv
OUVOAIKWV OTOaBUIoPEVWY outputs TTpOG TO OUVOAO Twv OTABUIOPEVWY inputs. H
atrodoTIKOTNTA BPioKeETAl PEYAAUTEPN TOU MNOEVOG Kal MIKPOTEPN TOou €vog. Ol
BapuTtnteg piag petaBAnTAS (input/output) emmAéyovial WOTE va MEYIOTOTTOIEITAI N
ouvdaptnon ammodoTikOTNTAG yia KABe Eexwplotd DMU Tnpwvtag Tautdxpova Tnv
aTraiTnon yia atmrodoTIKOTNTA MIKPOTEPN TOU PUNdeVOG. Av éva DMU £xel atrodoTIKOTNTA
ion pe 1o éva TOTE BEWPOUNE TTWG AUTO €ival «ATTOOOTIKO». Z€ TTEPITITWON TTou To DMU
EXEl ATTOOOTIKOTNTA MIKPOTEPN TOU £VOG BewpeiTal TTWGS €ival «un attodoTIKO». E@doov
Ta TTPORAAMATA AUTA €ival YPAUMIKA, UTTApXEl OuadikOTNTa Kal €Tal €va TTPORANUaA
geyioTotroinong  Mtmopei va  BewpnBei  TPOPAnUa  avtioToixa  wg  TTPORANUa
ehayiototroinong. X1O0X0G¢ €miAuong Tng aviowong eivar n  dlgpelvnon  TNG
atmodoTIKOTNTAG £vOg DMU egetdloviag av 0 ouvOuaopuog Twv dIOPOPETIKWY inputs
QATTOMEIWVEI TOV OUVOUQONO TWV outputs

2Upewva pe TNV épeuva Twv Egilmez G.& McAvoy D. (2013), avamrtuxOnke éva
MovTéAo DEA pe OKOTO TnVv agloAdynon TnG OXETIKAG OATTOSOTIKOTNTAG Kl
TapaywyikoTnTag Twv 50 MoAiteiwv Twv H.IM.A. oTn peiwon Twv apifpwyv Twv
VEKPWYV atrd odIka atuxfuara. MNévre peTaBAnTEG TTPOCTEONKAV yIa TNV TTAPAYWYN
€VOG eviaiou okOp 00IKNG aoPdaAeiag povtéAou DEA, pe povadikn petaBAnTr e€6dou Ta
Bavatnedpa atuxnuata. MNa TG OUyKeKPIPEVEG PETOBANTEG KPiBNKe KATAAANAN Kai
emMAEXONKE N TTEPiodog 2002-2008 Adyw Tng UTTapEng dedopévwy. Ta ammoTeAéopaTa
TNG £€PEUVAG BEIXVOUV OTI UTTAPXEI I TITWTIKI TAON TNG TALEWS Tou -0,2% TTOoU BonBdcl
otnv gAayiototroinon Twv vekpwv oTIg H.I.A., yeyovog tTou atrodideTal oTn ouvexn
TEXVOAOYIKA QVATITUEN. ZUMUTTEPAIVOUNE OTI TTAPA TNV TTAPATNEOUMEVN MEIWTIKN TAon
OTOUG VEKPOUGS atrd 0dIKO aTtuXNua, N atTodOTIKOTNTA TWV TTOANITEIWY OTO UNOEVIOUS TWV
VEKPWYV QUTWV €ival akOua TTOAU PoKpIvOG OTOX0G. AuTO PTTopEi va emiTeuxOei pe
TTONITIKEG TTOU Ba augrioouv Tn Xprnon ¢wvng Twv ETTIRATWY TwV OXNUATWY Kal 8a
BeATILOOOUV TNV KATACGTACT TWV 0O0CTPWHATWV.
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https://www.scopus.com/authid/detail.uri?authorId=26032629600
https://www.scopus.com/authid/detail.uri?authorId=26032629600

To (2010) o1 Shen Y , Hermans E., Ruan D., Vanhoof K., Brijs T. & Wets G. yia Tnv
gEpeUVA TOUG Xpnoiyotroincav Tnv PEBodo DEA pe okomd va UTTOAOYIOTEN n
TTapaywyikotnta. H péBodog auTh emMTPETTEI TNV ATTOOUVOEDN TNG TTAPAYWYIKOTNTOG
o€ OUO eTMIPEPOUG aToIXEid, TNV aAAay OTNV aTTOBOTIKATNTA KAl TNV TEXVIKI aAAQyH.
2UYKEKPIPEVA, Onuioupyndnke éva PovTéAo €106000uU-£¢O000U e OedOMEVA OOIKAG
aoQAAcIag £T01 WOTE va agloAoynBouv ol aAAayEG OTIG ETTIOOCEIG TNG OOIKAG ACPAAEING
TWV 26 Eupwtdikwyv xwpwv yia TRV XpoVvikA Tepiodo petatu 2000 £wg To 2007 Baoel
evOg OcikTn TTapaywyikéTNTag. Ta atmmoTeAéoPATA UTTOBEIKVUOUV ONUAVTIKF TTPO0d0
oTNV 0dIKIN ACPAAEIA TWV TTEPICTOTEPWY TTONITEIWV YIA TN CUYKEKPIPMEVN UTTO PEAETN
TEPiIOdO0. AKOUN, N aTTOOUVOECN ATTOKAAUTITEI TTWG O OYKOG TNG BEATIWONG ATTOKTHONKE
ME TNV UI0BETNON VEWY OTPATNYIKWY KOl TEXVOAOYIWV 0BIKNG aoPAAEIOS Kal OXI Adyw
TNG aAAayig atrodoTIKOTNTAG TWV AVETTAPKWY Xwpwv, dnNAadn Tn oTadiakr BeATiwonN
TWV QVETTOPKWY XWPWV HEXPI VO @TACOUV OTO ETTTTEQO ETTAPKEIAG TwWV 1dNn
QATTOOOTIKWYV XWPWV.

Mia akéun épeuva TTou dnuocieuTnke 1o (2015) atd Toug Bastos J., Shen Y., Brijs T. ,
Wets G., Clovis A., Ferraz P. ékave xprion 1ng peBodou DEA wWOoTe va Yivel CUYKPITIKA
avaAuon Twv deIKTWV Bavdatwy atmmd odIKA aTuxnuata oTig TToAITeieg TG Bpadidiag. H
gupeia olkovouikn avatrtuén NG BpadiAiag Tnv TeAeuTaia dekaeTia Kal n eTTakoAoudn
€Kpn&n oTnNV auTokivnon £€Xouv TTPOKAAECEI £va AVvETTIBUUNTO ATTOTEAEC A, TNV AUENON
TWV BUPATWY aTTé 0BIKA aTUuXrpaTa. Me oTdxo va cuuBdaAAel oTn didyvwaon TNG 0dIKNG
ao@AAciag o€ eBVIKOG £TTITTEDO, N CUYKEKPIPEVN Epeuva TTAPoUaIAadel SUO KUPIOUG DEIKTESG
TTOU €ival BIaBECIPOI OTNV XWEA: TO TTO000TO BvNOINOTNTAG ( EKPPACHUEVO OE VEKPOUG
KATA KEQOAARA) Kal TO TTO000TO Twv Bavatwy ( EKQPACPEVO PE BUO UTTODEIKTEG, TOUG
VEKPOUG ava OXNua Kal TOUG VEKPOUG ava oxXnPAToxXIAIOPETpa TTou diavuBnkav). AuToi
ol O€ikTeG aBpoioTnkav o€ €va PIKTO O€ikTn YE TN PEBODO TTOAAQTTAWY ETTITTEOWV TNG
DEA ka1 dnpioupynBnke éva ouvBeTo HovTéENO. To povtéAo autd avalnTtd Tov BEATIOTO
ouvOUAOHO TWV OTATIOTIKWYV BapwV Twv JEIKTWYV yIa KAOe uetaBAnTr, TNV TTEQITITWON
TNG TTapouoag épeuva KaBeuid atod Tig 27 TToAiTeieg TG BpadiAiag. K&be deiktng okop
avatrapioTavel TNV amddoon 0dIKAG AoPAAEIOG pIag TTONITEIOG Kal e BAon auTd yiveTal
n Kataragr toug. O ouyypageic TNG £pEUvag KATOAYOUV OTO CUMPTTEPACHO OTI
OuVvOUACZOVTAG TOUG DEIKTEG BVNOINOTNTAG KAl EPAPUOLOVTAG OUYKEKPIMEVEG DIAdIKATIEG,
MTTOPOUV va KataAnEouv oe aglioTToTa atmoTeEAEOUOTA KATATALNG, ATTOTEAEOUATA TTOU
TTpoo@Eépouv XpAoIPN BonRbeia otnv opydvwaon TNG 0dIKAG AOPAAEING OTN XWPA.
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Mia GAAn etmiong épeuva Tou (2017) Twv Behnood H., Ayati E., Brijs T. & Pirayesh M.
xpnoigotroinoe Tnv uéBodo NG DEA yia va avaTrTugel Eva uTTooTnPIKTIKO oUCTANA YIa
TOUG UTTEUBUVOUC BECTTIONG TWV TTOANITIKWY apXWV TNG 08IKAG AOPAAEIOG JE OKOTTO VA
TTapBoUV oI CWOTEC ATTOPACEIS GTOV TTPOYPAPUATIONS TNS 00IKAC acPAAeiag BAcel TNG
ATTOOOTIKOTNTAG TWV TTPONYOUUEVWG EQAPUOCHEVWY NETPWYV ACQAAEiaG. Ta HETPA TTOU
AeBnkav utTdYn yia KABe TTEPIOXT) oTNV €épeuva TTeEPIAAUBAvVOUV DEIKTEG ETTIOOONG TTOU
AQOPOUV ETTIXEIPHOEIG AOTUVOUIOG, ETTIKIVOUVEG BEOEIC, EYKATAOTAOEIS UTTOOTAPIENS
QUTOKIVNTOOPOMWY, KAUEPESG €AEyXOUu TaXUTNTAG, UTTNPECIEG €TTEiyoUCAG 1OTPIKAG
BonBeiag kabwg Kal épya WTICPOU TNG odou. lMNa 1o Adyo autd, éva pEyeBog TG
QveTTApKeIag uTToAoyideTal, To OTToio KaBopieTal atrd TNV avaAloyia Twv VEKPWY aTTd
00IKA aTUXAUATA O€ OXEOT ME TO CUVOUAOHO TWV BEIKTWV ETTIOOCNG TTOU avapépinkav,
ME OTOXO TNV €AAXIOTOTTOINCN TOU. H JOVTEAOTTOINON TNG OXETIKNG AVETTAPKEIAG KAOE
TEPIOXNG TTpayuaToTToinenke pe Tn xprion DEA, n otroia akoAouBei pia diadikaoia
KaBOpIOPOU OTOXOU Kal KATATAENG. TNV OUVEXEID, €va oUOTNUA TuXaiog €TTIAOYAG
ATTOPAONG KATAOKEUAOTNKE £TO1I WOTE VA PETATPATTOUV oI TTAnpogopieg Tng DEA o¢
éva ouoTNUa Kavovwy TO OTToi0 Ba XpnOIPoTToIoUV oI UTTEUBUVOI yia va agloAoyHoouv
Ta TTBAVA ATTOTEAECPOTA HIOG EVOEXOUEVNG VEAG OTPATNYIKAG OTNV OOIKA a0@QAALIQ.
ZUVETTWG, JE TN Xpnon tng ueBddou DEA kai Twv d1adIkaaiwy Tng, ol utrelBuvol yia Tig
TTONITIKEG ODIKNG ACQPAAEIOG JTTOPOUV VA aVAAUCOUV TTOAAEG DIAQPOPETIKEG OTPATNYIKEG,
TTPOTOU TTAPOUV TNV TEAIKA TOUG ATTOPAOT).

TéNog ol Kang L. & Wu C.og gpeuva Toug 10 (2021) avedeitav pia TTpooéyyion oTnv
avaAuon TG odIKAG ac@AAeiag pe Tnv TTApodo Tou Xpovou. H péBodog auth
KATOOKEUAOTNKE UE TNV avAAuon Tng DEA kai pe 1o O€ikTn TrTapaywyikdétnTag Malmquist
(DEA-MPI). O Truprivag autig TG MEBOdOU atroTeAei n oUyKpIon TNG avaAloyiag
OeOUEVWV €1I0000U €EOGOOU yIa TNV PETPNON TNG OOIKAG AOQPAAEIOG OTIG ETTAPXIES TNG
Kivag yia tnv 1Tepiodo petagu 2007 kai 2016 . Xpnoiyotroindnkav TpeIg OEIKTEG 0DIKWV
KIVOUVWYV WG €i0000¢ (inputs) kal TEOOEPIG OEIKTEC ATTOTEAETUATWY OBIKWYV ATUXNUATWY
w¢ €Eodoc¢ (outputs). Ta atroteAéopara  Tou MPOVTEAOU TTOU  AVOTITUXONKE,
TTapoucIAfouv OTI Ol TTEPICOOTEPEG ETTAPXIEG EXOUV TTETUXEI OTTOUdAIA TTPOODO OTNV
001K} ao@AaAela p€oa oTnv TeAeuTaia dekaeTia. O TEAIKOG OEIKTNG TTAPAYWYIKOTNTAG
atrodoyEiTal 0€ Evav BEiKTN aAAayG ATTOSOTIKOTATAG, VIO TOV OTT0I0 OTA ATTOTEAEOUATA
TTapaTNEEITal PeEiwon Tou, Kal o€ évav O&iKTn TEXVIKAG OAAQYNG, yid TOV OTT0iO
Tapatnpeeital N auvgnon Tou. To 2016, n Kiva katdgepe va PEATIWOEl TNV
TTapaywyIikoTnTa TNG 00IKAG ac®dAeiag 1.433 @opég KaAuTtepa o€ oxEon pe 1o 2007,
YEYOVOG TTOU aT1TodideTal OoTnNV PEATIWON TNG TEXVOAOYIOAG. ZUMUTTEPACUATIKA, N €pPEUVA
auTh divel pia yevikn €iKOva yia Tn BeATiwon TNG 00IK AC@AAEIOG OTIG KIVECIKEG
eTapxieg kair armoTteAei odnyd yia Toug 16UVOVTEG TNG O0JIKNG ao@AAEIag yia va
KATAOTPWOOUV OWOTEG OTPATNYIKEG VIO TO OUYKEKPIYEVO CATNUA.
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2.4 20vown BiBAIoypa@IiknNgG avaockotTnong

2T0 onueio autd, a@ou oAokANPwWONKe n BIBAIOYPAPIKH avaoKOTTNON YIA TIG AVAYKEG
NG AimAwpatikng Epyaciag, Ttapoucidfovral  Ta  ATTOTEAEOPATA  QUTAG.
MpayuaTtoroinOnke avdAAuon Twv gPeuvwyv TTou Exouv OleCaxBei o€ XwpeS TNG
EupwTraikig ‘Evwong kal TTayKOOPiwg e OKOTTO Tn digpelivnon TNG ETTIPPONG TWV
OIKOVOMIKWY, 10TPIKWY,  KOIVWVIKWV  TTApayOviwy  Kal  TTapayoviwyv  0dIKNG
OUNTTEPIPOPAG OTNV 0DIKH) AOPAAEIQ PIOG XWPOAS A MIAG TTEPIOXNG.

Maparnpeital TTwg UTTApXEl UYPNAr cuoXETIoN PETAgU Tou AETT piag xwpag f TTEPIoXNS
Kal Tou BaBuou BvnoigoTnNTag WG TTPOG ToV TTANBUCUO. ATTO TIG TTAPATTAVW £PEUVEG
OUMTTEPAIVETAI OTI OO TTIO AVETTITUYHEVN €iVal PIO XWPEA CUYKPITIKA YE TIG AAAEG, TOOO
MIKPOTEPOG €ival 0 APIOPOS TWV VEKPWYV ECAITIOG OOIKWY ATUXNUATWYV. Z€ aUTO TO ONUEio
o@eiAeTal va TOVIOTEN Kal N UTTapén TNG KAPTTUANG Kuznet €101 OTTwG TTPOKUTTTEN ATTO TIG
TTaPATTAVW E£PEUVEG, CUMPWVA ME TNV OTToia O apIBUOG Twv BavaTwy atmd odIKdA
atuxAMoTa augdvetalr Pe TNV augnon TnG KIVvNTIKOTNTAG OTa apXIKG oTtddia Tng
OIKOVOMIKNG QVATITUENG, €V OTn OUVEXEId, AOyw Twv TTIPOOdWV TWV TEXVIKWY,
TTOANITIKWYV KAl TTONITIKWYV BE0UWY, 0 apIBUOG TwV BavATwy PEIWVETAI UE TV aunon Tou
KATA KEQAARV €1000MUATOG.

MapdAAnAa, TTOAU €vtovn gival Kal N TTpooTTdBela TTou YiveTal oTnv loTravia, cuugwva
ME TIG TTAPATTAVW EPEUVEG OXETIKA PE TNV MEIWON TWV OBIKWYV OTUXNUATWY KAl TWV
EMTTWOEWV TougG. OTTWG @aiveTal, n €mévduon 1600 010 00IKO BiKTUO OCO Kal OThV
€MPROAA vEag TTONITIKAG OBIKAG aoPAAEIOG PTTOPET va 0dnyAoel o€ HEYAAN OQEAN TNV
Kolvwvia 1600 atmmd amroyn Xapévng TTapaywylkOTNTAG Kal YEVIKOTEPA OIKOVOMIKWV
OEIKTWV 600 KAl avOpWTTIVWYV ATTWAEIWV.

Maparnpeital, €mmiong, OTI UTTAPXEI HEYAAN Oxéon METAEU TOU KAGDOU UyEiag Kal Twv
00IKWV aTUXNUATWY, TO00 WG TTPOG TNV TBAvVOTNTa BvnoIuoTNTAG WETA aTTd €va
aTUXNMa, 600 Kal WG TTPOG Ta £€000, KOIVWVIKA KOl OIKOVOUIKA, £EQITIAg TNG TTPOKANONG
€VOG ATUXNMATOG.

H epgdvion Twv TTEPICOOTEPWY BavatnPOpwyv 0dIKWYV ATUXNUATWY eu@avideTal o€
UTTEPAOTIKEG ODOUG EKTOG AQUTOKIVATOBPOUWY KAl € AOTIKEG 000UG, EVW TA XAUNAOTEPA
TTOOOOTA TTAPOUCIAfovTal OTOUG QUTOKIVNTOOPOPOUGS. n Bvnoiyotnta atmd odikd
aruxuata nrav uwnAdtepn o€ TIEPIOXEG ME TTANBUOPO pIKPOTEPO atmd 25.000
KATOIKOUG KaI avTIOTPOOWG avaAoyn YE TNV TTUKVOTATA TTANBUOUOU TNG TTEPIOXAG TTOU
KATOIKOUOE 0 00NyoOGs. AKOuN, N nAIKia, n ¢wvn ac@aAgiag kal n TaxuTnTa Tou OXANOTOG
eTnpeddouv onNUAvTIKA TN BvnoiuoTnTa.

Emiong 6ocov agopd otn péBodo MMepiBdAloucag AvdaAuong Acdopévwv (DEA),
SIaTTIOTWVETAI TTWG N PEBODBOG gival dIEBVWG dladedouEVn Kal XPNOIUOTTOIEITAI YIa TV
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KataTtagn tng amodoTIKOTNTAG Kal TNV £6aywyr CUUTTEPACUATWY TTOU aPOpPOoUV OThV
001Kl ac@daAcia. Kavovtag xprion Tng peBddou, diatmoTtwinke OTI n 001K ac@AAEIa
EXEl BeATIWOET onuavTikd Ta TeEAeuTaia Xpovia, X&pn oTnV EQApPOYH VEWV OTPATNYIKWYV
Kal TNV QVATTTUEN VEWV TEXVOAOYIWV.

AlamoTWVETAI aKOUN TTwG N nEB0dOG TNG DEA ekT16g a110 TNV OgIoTToinon g yia Tnv
KATaTagn Kal Tnv €UpPECHn ATTOOOTIKOTNTOG OTNV 00IKI ao@AAela KABE TTOANITEIOG N
Mepipépeiag, XpNOIKPOTTOIEITAI KAl WG 0dNYOS YIa TOUG apPOdIoUS POpPEiG TNG OBIKAG
aoQ@AAEIag yia TNV avdamTu¢n VvEéwv OUuoTNUATWY KOl OTPOTNYIKWY Ol OTTOIEG
TTPooapuOloVTal OTIG EKAOTOTE AVAYKES TNG KABE TTEPIOXNG.
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KE®AAAIO 3: OEQPHTIKO YINOBAOGPO

3.1 Eicaywyn

2€ aUTO TO KEPAAQIO TTapouaiadeTal To BewpnTikG UTTORABPO OTO OTTOI0 OTNPIXONKE N

OTATIOTIKI) av@Auon Tng tTrapoucag ArmmAwpartiky Epyacia. Apxikd, yivetar avagopd
OTO PMOVTEAO YPAPUIKAS TTaAIVOpSuNonG (linear regression) To OTT0I0 ATTOTEAET HIa OTTAR
XPNOIMOTTOIoUUEVN HEBODO YIa TIG CUVEXEIG ECapTNUEVEG NETABANTEG. H pEBOdOG auTh
BewpnOnke N KATAAANAN, AOyw NG ave¢dpTnTNG METARBANTAG TTOU ETTIAEXOBNKE va gival
0 apiBudég vekpwyv atmod odIka atuxnuata ava 100 xIAiadeg TTANBUoPO, KaBWG n
oedopévn UETABANTA EVTACOETAI OTNV KATNYOPIO TWV CUVEXWYV METAPRANTWY, KAl TO
MovTéAo avaldntei TNV ox€on TnG PE dIAQopa XApaKTNEIOTIKA Twv [epIpepeiwv TNG
EANGBOG. 2T OuvEXEId, ava@EéPOovTal OPICUEVEG PBACIKEG OTATIOTIKEG €VVOIEG VIO TO
OUYKEKPIPEVO HaBNUaTIKO TTPOTUTTO KAl TA KPITAPIA ATTOBOXNG EVOS TTPOTUTTOU. AKOUN,
yiveTal ava@opd oTIG BACIKEG apxEG Kal 1816TNTEG TG PeBOdou Data Envelopment
Analysis (DEA) n otroia xpnOIMOTIOINBNKE yia Tn OUYKPITIKA afloAdynon Twv
Mepipepeiwv 0TNV 0BIKI ACPAAEIQ KAl GTNV ATTODOTIKOTNTA TOUG.

3.2 MaBnuaTtikod MpdTuTro

O1 OTAaTIOTIKEG KOTAVOUEG €ival IBINITEPA XPHOIUES VIO TNV TTEPIYPAPH QAIVOUEVWY, TA
OTTOIa EPTTEPIEXOUV TO OTOIXEIO TOU TUXQiOU, KAl TO OTTOI0 TTapATNPEEITAl OTa OBIKA
atruxAuata. O KA&GDOG TNG OTATIOTIKAG, O OTT0iog €€eTdlel TN oxéon METAEU dUO N
TTEPICOOTEPWYV UETABANTWY WOTE Va gival duvatr) N TEORAswWnN piag ueTaBANTAS aTTd TIG
UTTOAOITTEG OvoudeTal avaAuon TraAivépopnong (regression analysis). H avdAuon
TTOAIVOPOUNONG ETTIXEIPEI va OUAANABEI KAl VO ATTOTUTTWOElI CUOXETIOEIG HETAGU
Oedopévwy PE OTOXO TOOO TNV €TRAEWn 600 Kal TNV TTPORBAEWN TWV TIHWV TwV
MeTapAnTwv. EEapTnuévn neTaBANTA opideTal N ETABANTH TNG OTTOIAG N TIUA TTPOKEITAI
va TTPOBAe@Bel, evio n aveCdpTtntn METABANT opideTal wg n METABANTA n oTToia
XpnoigoTrolgital yia v TTPORAewn NG €€apTnuévng PeTapAnTAc. H avegdptntn
MeTaBANTA Oev Bewpeital Tuxaia, aAAd TTaipvel KABOPIOUEVEG TIMEG, QVTIBETWG N
eCaptnuévn HETaBANTA, Bewpeital Tuxaia kal “kaBodnyeitar” amrd TRV avegapTnTn.
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Mpokeigévou va TTPoodIOPIOTEN av pIa avecdptnTn METABANTA 1 €vag ouvduaoudg
aveEapTNTWV PETABANTWY TTPOKOAET TN HETAPBOARA TNG E€apTNUEVNG METARBANTNAG, KPIVETaI
aTTaPaiTNTN N AVATITUEN MOBNUATIKWV POVTEAwV. H avatrtuén evog pabnuaTikou
MovTéAou atroTeAei uia oTaTmioTikh Oladikagia TTou CUUPAAAEl OoTnv  avaTrTuén
€CIOWOEWYV TTOU TTEPIYPAPOUV TN OXEOTN METALU TWV AVEEAPTNTWY PETABANTWYV KAl TNG
eCaptnuévng. Emonpaiverar 61 n €mAoyr NG MEBOGOOU AVATITUENG €VOG POVTEAOU
Baoiletal oto av n egaptnuévn PETABANT AauPBAveEl ouveXeiG 1 DIOKPITEG TIMEG. 2TN
TEPITITWON TTOU N e€¢aptnuévn METABANT €ival ouvexég uEyEBOC Kal akOAouOEi
KOAVOVIKA] KOTavour XpnolyoTroleital N PéBodog TNG YPAUMIKAG TTaAIvOpduNong, TnG
oTToiag N TTo atAfl TePITTTWonN €ival n ypauuikg TTaAivépépnon (Simple Linear
Regression). Zmnv atmfAf ypPAuUMIK TTOAIVOPOUNGCN UTTAPXEl Mia povo avedpTnTn
METABANTA X Kal pia povo egaptnuévn YeTaBANTA Y, n OTToia TTPOOoEyYiCeTal WG Hia
YPOPUIKA ouvapTtnon Tou X. H 1iun yi Tng MeTaBANTAG Y, yia KAOe Tiun TG peTaBANTAG
X divetar ammd 1N oxéon: To mTPORAnua TnG TTOAIVOPOPNONG €ival €UPECN TwV
TTOPAPETPWY a Kal b TTou ekppdlouv 60 To duvaTdv KAAUTEPA TNV YPAPUIKA £€GPTAON
NG e€aptnuévng METABANTAG Y atTd TNV avegdptnTn METABANTA X. K&Be {elyog TIHwV
(a, b) kaBopilel Kal pia dIAPOPETIKA YPAPUIKA OXEON TTOU EKQPAZETAI YEWUETPIKA ATTO
euBeia ypauun Kai ol dUo TTapdueTpol opifovtal WG €EAG :

Y|:a+B1*X1+£I

Fivetal pavepd 011 o€ KABE TTPOPANUA Ba TTPETTEI va TTPOCBIOPICTOUV O HETARANTES TWV
TTOPANETPWY @, B1 WOTE va yivel avTIANTITO TO PEYEBOG KAl N QUON TNG TTAPATTAVW
ouvapTnNongG. ZUYKeKpIYEVA avaAuovTal ol Opol TNG cuvapTnong:

e O 0100epOG 6p0¢ a gival N TIpA Tou YioéTtav x = 0

e O ouvreAeotng Bi1 €ivar n kAion (slope) TG eubeciag 1 aAILWG O CUVTEAEOTAG
TaAivopopnong ( regression coefficient) kai ekppdadlel TNV JETABOAAS TNG PETABANTAG Y
otav n peraBANTA Xi ueTaBANBEi KaTA pia povada

e O 6pog € ovopaceTal oeaAua g TTaAivopounong (regression error) Kai opideTal wg
N d10@opd TNG TIUAG Yiatrd Tnv deopeupévn péon Tiu E(Y|X= Xi) étmmou E(Y|X= Xi )=a
+ b*Xi .

MNa Tnv avaAuon TG YPOUMIKAG TTAAIVOPOUNONG YivovTal O1 TTAPAKATW UTTOBETEIG :

« HpuetaBAnTA X eivar eAeyxouevn yia 10 TPORANUa uttd peAETN, dnAadn) eival
YVWOTEG O TIUEG TNG XWPIS Kapia ap@iBoAia.

. Hegdpmon g Y atrd m X gival ypauuIkA.

o To O@AAPa TTOAIVOPOUNONG £XEI HEON TIMA MNOEV YIa KABE TIPR TNG X KAl N
OlaoTtropd Tou gival oTaBepn Kai dev e€apTdTtal atrd T X.
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O1 mmapatrdvw UTTOBECEIC VI YPaUUIKA Ooxéon Kal otaBepry dlaoTTopd ATTOTEAOUV
XOPAKTNPIOTIKA TTANBUCOPWY PE KAVOVIKI Katavour. ZuvhBwg, o€ TpoAfuarta
YPOUMIKAG TTAAIVOPOUNONG YiveTal uttoBeon Ot n deopeupévn katavourn Y eival
KAVOVIKA. Z€& TTEPITITWON TTou N €€apTtnuévn HETaABANTA Y €€apTdtal ypapuIKa atrd
TEPICOOTEPES ATTO Mia peTABANTEG X ( X1, X2, X3, ..., Xy ), TOTE YiveTal ava@opd oTn
TTOAAQTTAR ypappikn TTaAivépounon (Multiple Linear Regression). H e€icwon n otroia
QTTOTUTTWVEI TN OX£0N AvAPEDA OTNV EEQPTNMEVN KAl TIC AVEEAPTNTEG METAPBANTES EXEI
TN YEVIKOTEPN HOPPN:

Yizao+ biXs+boXo+ ... + bnXn + &

O1 utroBéoeic TNG TTOAAATTANG YPOUMIKAG TTaAIVOPOUNONG eival idlEG PE EKEIVES TNG
amAAGC  YPAMMIKAG TTaAIvOpOPNong, oOonAadn utmoBétel OTI Ta OQAAPOTA  TNG
TTaAIVOPOUNONG (OTTWG Kail n Tuxaia petaBAnT Y yia kGBe petapAnT X) akoAouBouv
KOAVOVIK] KaTtavour pe otaBepry diacTropd. evikd 1o TTPOBANUA Kal n €KTipnon NG
TTOAOTTARG YPAUMIKAG TTOAIVOPOUNONG BV DIAPEPEI OUCIAOTIKA ATTO EKEIVO TNG ATTANG
YPOUMIKAG TTaAIVOpOUNoNnG. H 1diairepdtnta NG TTOAAATTAAG YPAUMIKAG TTAAIVOPOUNONG
gival 0TI TTPIV TTPOXWPNOEI KAVEIG TNV EKTIUNON TWV TTAPAUETPWY TTPETTEI va EAEYEEI v
TTPAYHATI TTPETTEI VA CUPTTEPIANPOOUV OAEC o1 aveEdpTnTeG METABANTEG OTO POVTEAO.
Ekeivo tmou atraiteital va e¢ao@alioTei gival n Utmapén PNOEVIKAG OUOXETIONG TwWV
avegdptnTwy petaBAnTwy, dnAadr Ba pétrel va 1oxUel p (Xi, Xj) i #j —0 .

3.3 ZuoXETion JETABANTWY

‘EotTw x , y OUO0 Tuxaieg kai ouvexeic PeTapAntéc. O BaBUOG TNG YPAMMIKAG
OUOXETIONG TwV BU0 PETARANTWV X KOl Y, Ol OTTOIEC £XOUV SlaoTIopd OX° Kal Oy2
avtioToixa, kalr ouvdlaotopd OXY = cov [X,y] Kal KoBopifeTal YE TO OUVTEAEOTN
ouoxéTiong (correlation coefficient) p, 0 oTToiog opieTal wg €ENG:

p =oXY/(oX* oY)

O ouvTEAEOTAG OUOKETIONG P, OTTWG KaI N ouvdlaoTropd OXY, ekppadel To Babud Kai
TOV TPOTTO TTOU 01 dUO PETABANTEG ouoxeTiCovTal, dNAAdN TTwg Jia Tuxaia YeTaBAnT ,
METABAAAETON WG TTPOG TNV AAAN. H OXY Traipvel TIEG TTou e€apTwvTal Atrd TO TTEdIO
TIMWV Twv X Kal 'Y €V O OUVTEAEOTNG p Traipvel TINEG oTo didotnua [-1, 1]. Oi
XOPAKTNPIOTIKES TIMEG TOU p EpUNvEUOVTAl WG EENG:

e p=1:utrdpxel TEAEIO BETIKA OUOXETION TWV X KAl Y,
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e p=0:dev uttdpyel Kapia (YPAPUIKA) CUCXETION PMETACU Twy X Kal Y,

e p=-1:umrdpxel TEAEIQ apVNTIKI) CUCXETION PMETALU Twv X Kal Y .

Otav p = £ 1 n oxéon €ival QITIOKPATIKA KI OXI TTIOAVOKPATIKA yIaTi yvwpidovTag TNV
TIMA TNG MIAG T.4. akpIBwG. Otav 0 ouvteAEOTAG OUOXETIONG €ival KOvTa 1o -1 (4 1 n
YPOUMIKY) oUOXETION TWV OUO T.4. gival Ioxuph ( ouvRBws XapakTnpiCouue I0XUPES TIG
ouoxeTioelg otav |p| >0.9) evw oTav eival kovtd oto 0 o1 Tuxaieg PETABANTEG €ivai
TIPOKTIKA aoUOXETIOTEG. OTTWG QaiveTal Atrd TOV OpICUO, O CUVTEAEOTAG CUCXETIONG P
dev e¢aptaTal atmo TN povada PETpnong Twv X Kal Y Kal €ival CUPPETPIKOS WG TTPOG TIG
XkarY.

3.4. Kpithpia atmrodoxnG JOVTEAOU

MNa Tnv ammodoxn (N Ox1) Twv TTaPATTAVW HPOVTEAWV attauTeital n e¢€taon diaQopwv
Tapayoviwy yia tnv agloAdoynony Toug. O éAegyxog t-test (t-student karavoun)
XPNOIMOTTOIEITAI YIO TNV EKTIUNON TNG OTATIOTIKAG ONMAVTIKOTNTAG. 2Tn
OUYKEKPIMEVN TTEPITITWON a&loAoYEi TIG avegapTNTEG HETABANTEG WOTE va ETTIAEXOOUV Ol
KAatdAANAeg. O ouvteAeoTnG t uttoAOYileTal aTTO TN OXEON:

ti=pilS. E.
OTr0U:
*  Bi: ouvTeAEOTEG TTOAIVOPOUNONG TWV QVEEAPTNTWY PETABANTWV
« S.E.: tumkd o@dApa Twv ouvteAeoTwy B (standard error)

O t-ratio ava@épetal e KAOE pia aTTd TIG HETABANTES EeXwpPIoTA. O d€iKTNG auTOS €ival
OTNV oudia To aTTOTEAECUA TNG DIAIPEONG TNG EKTIMWHEVNG YIQ TO CUVTEAEOTA TIUAG dI&
TNG TUTTIKAG aTTOKAIONG TNG. H TUTTIKY a1TOKAION €ival éva péyeBog TTou TTapoUCIAdel Tn
OUVETTEIO PUE TNV OTTOIa €XEI UTTOAOYIOTEI N TIUA TOU OUYKEKPIUEVOU CUVTEAEOTH. AUTO
onuaivel Ot N TTPAYUATIKN TIUA TOU CUVTEAEDTH yia OIACTNUA EUTTIOTOCUVNG (ETTITTESO
ONUavTIKOTATAG) 95% PPioKeTal OTO JIACTNUA PE KEVTPO TNV UTTOAOYICOPEVN TIKK TOU
OUVTEAEDTI KOl AKPA TNV TIYA auTr] +/- TN TUTTIKN attOkKAIon. O deikTng t-ratio oTnv ouacia
QeiXVeEl av N TTPAYMATIKA TIMI TOU OCUYKEKPIMEVOU OUVTEAEDTH] OIAPEPEI ONUAVTIKA aTTO
170 0 ] OxI. Acixvel dnAadn av n emidpaon TG avtioToixng METABANTAG OTO TEAIKO
armmoTéAeopa €ival onuavtikh 1 0xl. Av n €mppPoR auTh €ival OnNUAvTikr, TOTE n
OUYKEKPIPEVN METABANTA TTPETTEI va CUUTTEPIANPOEI 0TV avATITUEN TOU PaBnUATIKOU
TIPOTUTTOU. Z€ QVTIOETN TTEPITITWON TIPETTEI va atToKAEIoTEl. O1 TINES TTOU PTTOPEI va
TTAPEl KupaivovTal ato - £€wg +« . Oco PeyaAuTepn ival n ammoAuTtn TIPr Tou TO00
MEYOAUTEPN Eival Kal N ETTIPPONA TNG CUYKEKPIPEVNG PETABANTHG OTO TEAIKO ATTOTEAEC Q.
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Avahoya TO €TTiTTEdO ONUAVTIKOTNTAG OTO OTIOI0 €vOIOQEPEl va BpiokovTal Ta
ATTOTEAEOUATA TNG €PEUVAG, UTTAPXOUV TTIVAKES TTOU divouv Tnv TIUN Tou t-ratio, Tavw
QTTO TNV OTTOIO N CUYKEKPIPEVN METARBANTA TTPETTEI v CUUTTEPIANYOEI oTO TTPOTUTTO. Apa
yia d1daTnua eutmoToouvng 95%, pia petaBAnTr UTTOPEI va TTapaEivel GTO TTPOTUTTO
av n ammoAuTn TIuA Tou t-ratio Tou ocuvteAeOTA TNG €ival peyaAuTepn atrd 1,96. MNpétTel
va onuelwBei OTI atrd TN OTIYPN TTOU UTTApPXEl 0TaBEPOG Opog, N TEAEUTAIa TIUAR TWV

KATNYOPIKWYV PMETARANTWY BEWPEITAI TTEPITTI KOI XPNOIUOTTOIEITAI WG ETTITTEO0 AvVAPOPAG
yla TN oUYKPION QUTAG JE TIG AAAEG TIMEG TWV KATNYOPIKWY PETARANTWV.

Me 10 t-test Aoimmév kaBopileTal eav UTTAPXEI OTATIOTIKA ONUAVTIKA dla@opd PETALU
TOUG. To id10 cuuBaivel Kal he TIGC AAANAETIOPACEIG TWV KATNYOPIKWYV JETABANTWY HE TIG
UTTOAOITTEG avegdpTnTeG METABANTES. Emonuaivetal 611 o1 SI0KPITEC WETAPANTEC ME
KaTnyopieg k €xouv k-1 Babuoug eAeuBepiag, v oI CUVEXEIG EXOUV TTAVTOTE éva BaBuo
eAeuBepiac.

AvTi yia 1o t-ratio pytropei Mo a1Ad va UTToAOYIOTEI N TIUA Tou p-value Kal va ouyKpIOEi
ME TO AVTIOTOIXO ETTITTEOO ONUAVTIKOTNTAG. ZUYKEKPIMEVA, PIO OUVAONG TTPOKTIKY OTOV
EAEYXO OTATIOTIKWY UTTOBECEWY, €ival 0 uTToAoyiopdg TG TIWAG TNG mMOaveTnTag p
(probability value 1 p-value). H mOavétnta p eival 10 pIKPOTEPO  ETTITTEDO
ONMAvTIKOTATAG O TTOU 0dnYEei oTNV atmméppIwn TG MNdEVIKNAG uttéBeong HO Evavti Tng
evaAAakTIKAG H1. Eival pia onuavTikA Tigf 810TI TTOCOTIKOTTOIE TN OTATIOTIKN ATTOdEIEN
TTOU UTToOTNPICEl TNV €VOAAOKTIKI UTTOBeon. Mevikd 600 TTIO HPIKPK €ival n TIUA TG
mOAvOeTNTAG P, TOOEG TTEPICTOTEPEG Eival OI ATTODEICEIS yIA TNV ATTOPPIYN TNG MNOEVIKAG
utt6Beong HO évavT TnG evaAAaKTIKNG H1. EGv n TIMA p €ival pIKPpOTEPN 1 ion Tou
EmMITESOU OoNUAVTIKOTNTAG A, TOTE N PndeviK uréBson HO atroppitrreTal.

3.5. MNoiéTNTa povTéAou

H troiétnTa Tou povTéAou £€eTAdeTal HE TO OUVTEAEOTA TTpooapupoyng R? . O
OUVTEAEOTAC TTIPOCOPHOYNS R? xpnoIdoTIoIEiTal WG KPITAPIO KAAAS TTPOCOPHOYAS TWV
OeBOUEVWV OTO YPAPMIKO HOVTENO Kal opileTal atrod Tn oxéon:

, _SSR_YL0.-¥)°_ . XL’

CSST YL i—¥)? T IR i —Y)?

OrtrouU:
s ¥, : TIPOBAETTOMEVN TIUA ,

* y;:TraparnpnBcica Tiun,

* Yy :péon TN
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O ouvTeAeo TG aUTOG EKPPACEI TO TTOOOOTO TNG METARBANTOTNTAG TNG METARBANTAG Y TTOU
e€nyeital atrd TN heTaBAnT) X. Aappavel ipég ammoé 0 £éwg 1. Ooo Mo KovTd BpiokeTal
N T Tou R? kovTd oTn govdada, TO00 TTIo IoXUPN VIVETAI N YPAUUIKR oxéon £€apTNoNg
Twv PeTaBANTWV Y kai X. O aguvTeAeoTrg R? £xel guyKpITIKA agia, KATI TO OTToio onuaivel
OTI DeV UTTAPXEI OUYKEKPIMEVN TIMA Tou R? TToU €ival atrodeKTr 1 ammoppITITéd, AAAG
METALU OUO 1] TTEPICOOTEPWY POVTEAWV ETTIAEYETAI WG KATAAANAOTEPO EKEIVO PE TN
heYOAUTEPN TIPA Tou ouvTeAeaTr R? . O ouvteAeoTn¢ R? ptropei va xpnoihoTToinoei wg
METPO 10XUPOTNTAG TNG YPAMMIKAG oXéong aveEdptnta atmd 1o av T0 X TIaipvel
KOBOPIOUEVEG TIMEG I av gival Tuxaia HETABANTH.

MNa TN OTATIOTIKA E€UITIOTOOUVN TOU MOVTEAOU TNG AOYIOTIKNAG TTaAIvopOunong
xpnoigotroigitar n HEBodog TnG MeylioTOTTOiNONG TNG TIBavogaveiag. MNa va
emrTeuxBei  uwnAf  mOavo@dveia TIPETTEl O AOydpIBUOGC TwvV  OUVAPTACEWV
molavopaveiag L = -2 Restricted Log Likelihood va givar 660 10 duvatov pIKpOTEPOG
KOl YEVIKA TIPOTIHWVTAI TA MOVTEAD HE TO MIKPOTEPO AoydpiOuo ouvapTnong
molavopaveiag L. Movtéha TTou TTEPIEXOUV TTOANEG WETABANTEG €ival TTEPIOCOOTEPO
oUvOETa KAl aTTaITEITAI évag Kavovag TTou va atro@aacicel eav n peiwon Tou L agicel Tnv
auénuévn ToAuttAokdéTnTa. MNa 10 AGy0o QuTd XPNOIPOTIOIEITAI TO KPITAPIO Adyou
mOlavogpdveiag (Likelihood Ratio Test — LRT). To uéyeBog L(0) atroteAei éva atrAd
uTTOAOYIONG TNG TTIBAVOPAVEIOG £VOG TTPOTUTTOU OTO OTTOIO yia KABe TTapaTtipnon
(oToIx€io TNG €peuvag TTEdioU), OAEG 01 EVOANAKTIKEG ETTIAOYEG £XOUV TNV idIa TTIBAvVOTNTA
va eTmIAeyouv. To p€yebog L(b) atroteAei pia Tpooéyyion Tng moavo@Aaveiag TTou Ba
TIPOEKUTITE ATTO £V TTPOTUTTO OTO OTT0I0 OAEG O EVOANOKTIKEG ETTIAOYEG EKTOG ATTO Hia
Exouv £va evaAAakTIKO KaBoplopévo ouvteAeoTn (alternative specific constant). O1 Tipég
TWV TTAPATTAVW HEYEBWV eEeTalOMEVEG MEMOVWUEVA OE Bivouv KAUIA OUCIOOTIK
TTAnpo@opia. ATTeEvavTiog OWS CUYKPIVOPEVES HETAEU TOUG, KAI JE TIG QVTIOTOIXEG TIMEG
GAAWV BOKIPWY, BiVOUV HIa YEVIKA EIKOVA YIA TN TTOIOTNTA TOU GUYKEKPIKJEVOU TTPOTUTTOU.

MNa mopddeiyya o1 éAeyxor mBavopdveiag x? (likelihood ratio x? ) eival évag TTOAU
ouvnBIoPEVOG TPOTTOG EAEYXOU TTPOTUTTWV TTOU €XOUV avatrtuxBei ye Bdon ta idla
oedopéva. Otav 10 £va TTPOTUTTO €ival yevikeuon Tou dAAou, Ta dUO TTPOTUTTA UTTOPOUV
va TTapoucidoouv cuuTrepipopd (nested hepotheses) yia tnv otroia 1o dITTAGCIO TNG
dIa@opdg Tou AoydpiBuou TnG TMBavoPAvelag UTTopei va eAeyxOei oav HETABANTH X2 PE
KAaTtdAANAo apiBud Babuwv eAeuBepiag. H TeAikp mBavodaveia Twv U0 QUTWV
MOVTEAWV €ival TO KAEIDi oTa dEDOPEVA VIO TOV TTAPATTAVW EAEYXO. ZUNPWVA PE TO
KPITAP10 Tou Adyou TTBavopaveiag, eav n diagopa:

LRT = —2- (L(b) — L(0)) > xq0s

OTtrou L(b) = AoydpiBuog mmBavoavelag (UoviEAou pe b peTaBAnTéG) kai L(0) =
AoydapiBuog mlavoedavelag (MOVTEAOU Xwpig TIG b peTaBANTEG), cival yeyaAuTtepn atmod
N TIPA TOU KPITNpiou X2 yia p BaBuoug eAeubepiag ot emTiTedo onuavTikOTNTAS 5%, TOTE
TO MOVTEAO €ival OTATIOTIKA TTPOTIMOTEPO ATTO TO POVTEAO XWPIC TIC WETABANTES Kal
YiveTal atrodEKTO.
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3.6. ECiynon atmoTeAECPATWY
3.6.1 E€Aynon mpoonuwy Twv Bi

Ooov agopd Toug ouvTeAEOTEG TNG e€iocwaong Bi, Ba TTpETTel va uTTApxEl duvaToTnTa
AOVYIKAG EpUNVEIAg TWV TTPOCNHWY TOUG. TO BETIKO TTPOONUO TOU CUVTEAEDTH ONAWVEI
augnon TG €€apTnUévnNG METABANTAG ME TNV augnon Tng avegdptntng. AvTiBeTa,
apvNnTIKO TTPOCNUO CUVETTAYETAI PEIWON TNG €CapTnUEVNG METABANTAG YE TV AUgnon
NG aveEaptnTNG. H TN TOU OUVTEAEDTH Ba TTPETTEI KAl AUTH VO €PUNVEUETAl AOYIKA
dedopévou 0TI, au¢non TNG avegdptTnTng METARBANTAG (Xi) KaTd pia povdada eTIQEPEI
augnon NG €¢aptnuévnNg Katd Bi Hovadeg. 2Tn TIEPITITWON TTOU N aug¢non auTh
EKPPACeTal 0€ TTOOOOTA TOTE AvAPEPOPAOTE OTNV EAAOTIKOTNTA (elasticity).

3.6.2. AvaAuon suaicBnaoiag

H eAaoTIKOTNTA QVTIKATOTITRI(EI TNV €uaioBnaoia piag e€aptnuévng METABANTAG Y OTN
METABOAR piag 1 TepicodTEPWY aveCApTnTWY PETABANTWY. Eivalr TTOAAEC @Opég
opBOTEPO VO EKPPOOTEI N guaioBnoia wg TTocoOoTIaIa PETABOAR TNG €LapTnuévng
MeTaBANTAG TTOU TTPOKaAEi N 1% peTaBoAl TN avegdptnng. H eAaoTikOTNTA YIa
YPAMUIKG povTEAQ diveTal AtTd TN TTOPAKATW OXEON:

= (ax) () = 5 (7)

3.7 H péBodocg repifdAAoucag avaiuong dedouévwy (DEA)

H péBodog DEA trpwrto gpgaviotnke 1o 1978 atrd Toug Charnes, Cooper and Rhodes.
H pébodog oToxeuel otnv PETPNON Tou PBaBpoU OXETIKAG ATTOTEAECHUATIKOTATOG
(atrodoTikdTNTA) Twv Agyopevwy Decision-Making Units (DMU’s). O1 DMU eivai
TTAPOUOIEG KAl OUOIOYEVEIG OPADEG TWV OTTOIWV N aTTddo0n WG TTPOG TNV TTAPAYWYN
OUYKEKPIMEVOU  atroTeEAéopaTog  €ival  dyvwoTtn. o Tov Adyo autd, n DEA
peTaoxnpartiCel TTOAATTAG input arguments o€ TTOANQTTAG output arguments.

H puébodog DEA emtpétrel TTOAaTTAG input-output arguments xwpic¢ va atraiteital va
aKOAOUBOUV KATTOIa OUYKEKPIYEVN KaTavour. H atmodoTikOTNTa YETPIETAI £EETACOVTOAG
TIG METAPBOAEG TWV input/output arguments Kal CUYKpPiIvVOVTAG TIG METARBOAEG HETAEU TOUG.
Ta pyovréAa DEA ptropouv va katnyoploTroinBouv wg £¢AG:
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¢ Input-Oriented DEA Model: eAaxioToTroicital To input diatnpwvtag oTabepd 10
METPO TwV output arguments.

e Output-Oriented DEA Model: peyiototroinon tou input KpaTwvTag oTaBepd TIg
TIMEG TWV input arguments.

H DEA dia@épel ammd peBoddoug oTaTioTIKAG TTaAIvOpdunong pe Tnv évvola OTl dev
€€eTACEl TNV KEVTPIKA TAoN Twv dedoUEVWY KABwG dev TTpOCapPOlel pia euBeia yia TV
avatrapdoTacn Tou utro €¢€Taon @aivopévou. AvTiBETwg, n DEA cuputrepiAaupavel Ta
dedopéva Kal Ta TTPocapudlel o€ TUNUOTIKA ypapuikh TTpocéyyion. Opilovral
TTAPAKATW O1 BACIKES EVVOIEG TNG HEBGDOU:

e [1AApng AtrodoTikoTnTa (evdg DMU): opiCetal n KatdoTaon KATd Tnv oTroid
Kavéva atro Ta input/output arguments dev BeATiwvovTal Adyw Tng mPRdpuvong
€vOg GAAou input/output argument .

o 2xeTIK AtTodoTikOTNTA (evog DMU): opidetal n KatdoTaon KATtd TNV OTToia N
BeAtiwon Twv inputs/outputs evég DMU dev empapuvel Ta input/output
arguments Tou ouykekpipgévou DMU .

2tnv amAouotepn TG pop@r) n DEA Betwpei povrédo pe éva DMUinput kai éva
DMUoutput . O uttoAoyIouOg TNG atTodoTIKOTNTAG O] YiveTal WG £EAG:

OTrou 1a inputs Tou DMU (ym) TToOAAaTTAQOI1GCOVTAI €TTI OUVTEAEOTEG BapuTnTag (Um). H
ATTOBOTIKOTNTA PEYIOTOTTOIEITAI UTTO TNV TTPOUTTOBECN OTI TTPETTEI VA €ival HETAEU TOU
MNOEVAG Kal TOU £VOG KAl Ol CUVTEAEOTEG BaPUTATAG KN PNOEVIKOI.

Ta o@éAn NG uebddou DEA:
e Agv atraiteital akpIBAS yvwon TG ouvdpTnong TToU OXETICEl Ta inputs pe Ta
outputs.
o AapBdavel uttowiv TTOANATTAEC peTaBANTEG inputs Kal outputs.
e H ammoTteAeouaTIKOTNTA UTTOPEI VO AN@BEi uTTOWIV yia KABe povada EexwpIoTd .

MelovekTriuata TG ueBGdou DEA:

e Ta amoteAéouarta TG ueEBOdoU eival guaioBnTa o€ aAAayéc Twv inputs Kai
outputs.

e H amodoTikdTNTa JTTOPEI va TIPOKUWElI OTTO  OUYKEKPIMEVO OUVOUAOUO
inputs/outputs kal va pnv avTiTpoowTTeEUEl TNV TTPAYUATIKH aTTod0TIKOTATA.

e [lapatnpeital OTI YEVIKWG augAveTal N attodoTIKOTNTA £vég DMU pe Tnv augnon
Twv inputs.
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KE®AAAIO 4: 2YAAOI'H KAI EMNE=ZEPIrAzZIA AEAOMENQN

4.1 Eicaywyn

H oAokAnpwaon TG BIBAIOYPAQIKNAG avaoKOTTNONG EPEUVWV TTOU CUVADOUV HE TO OTOXO
NG TTapoucag AITAwpaTIKAG Epyaoiag, @épel wg eTdépevn @aon Tn ocuAAoyn Kai
EMESEPYATIA TWV ATTAPAITNTWY OTOIXEIWV, WOTE va d0Bei pia TTAAPN €Ikdva yia TNV
aglomoTia Twv dedopévwy TTou Xpnoigotrondnkav. ‘Etreira amd tnv avattuén Tou
BewpnTikoU uttoRABpou kal TV €mmAoyn TNG MOoAAATTAAS pappiknig MaAivopdunong
w¢g MEBOOOG OTATIOTIKAG avAAuong akKoAoubrnoe n CUAAOyr TwV OTTAITOUPEVWV
0edopévwy, n otroia €yive Péow HeTprioewv TTediou oe OAeg TIG TMepipépeieg TNG
EANGOOG, o€ ouvduaoud pe oToixeia Kal dedouéva TTou avTAndnkav atro TTnyEG Tou
O100IKTUOU.  2Tn OUVEXEID, aKOAOUBNOE n €l0aywyr TwV OTOIXEIWV QUTWV o€ éva
éyypago Excel, n emegepyaoia Toug Kal TEAIKA €yIve KwdIKOTTOINON TwV PETABANTWV
woTe va eivar duvar n €loaywyrnp Toug OTnV YAWoOO TIPOYPOUUATIONOU TTou
XPNOIMOTTOINBNKE, TNV R, KAl WG ATTOTEAEOHA N £EQYWYH OTATIOTIKWY ATTOTEAECUATWV.

4.2 Aiadikaoia 2UAAoyn¢ 2ToixEiwv

Katd tnv dvoign tou 2022, péow Tou mpoypduparog Baseline tng EupwTraikng
‘Evwong, €yive cuhloyn Teoodpwv Baoikwyv Asiktwyv ETridoong O8ikng Ao@dAsiag
(KPIs), Trou oxetiCovtal PE TN CUPTTEPIPOPA TwV XPNOTWV Tou 0dIKoU OIKTUou. H
ouAAoyn Twv OEOONEVWYV KAl O UTTOAOYIOUOG TwV Baoikwyv AgIKTWV atrdodoong £YIVE PE
Baon koivAg peBodoloyiag yia Ta kpdtn péAN TN E.E, €101 OTTWG opileTal atmd 10
Tpoypauua Baseline. O1 Tf€éooepeig Baoikoi Acikteg ETidoong OdIKAG ACQAAEIag TTOU
OUAAEXONKav o€ €BvIKG eTTiTredo ammd peTProelg TTediou, agopouv Tnv TaxuTnTa
oxnudTtwy, TNV Xpnon {wvn ac@aA&iag, TNV XPrRon TTPOCTATEUTIKOU £EOTTAICOU Kal TNV
amdéoTracn TTPOocoxnG odnyou e&aiTiag ouokeuwv Xelpog. O peTpRoEelg Trediou
TTpaypaTotroIndnkav o€ KAaTAAANAa eTTIAEYPEVEG BEDEIC TOU OBIKOU BIKTUOU O€E TTOAEIG
OAwv Twv TTEPIPEPEIWV TNG EANGSOG (ABrva, XaAkida, Képkupa, HpdkAegio, lwdavviva,
Kolavn, Adpioa, Martpa, Pédog, Ocooalovikn, TpitmoAn, =aveln, NAafog, ZAuog).
ETtriong o1 peTpriocig £yivav o€ ToroBeaieg ava TUTTou 000U ( aoTIKEG 000I, UTTEPACTIKEG
odoi Kal auTtokivnTédpopol), evw TTAPAANAa  OAeg o1 peTpAocelg  TTediou
Tpaypartotroindnkav katd T1n OIdpKEId TNG NUEPAg, TIGC KaBnuepivég (Aegutépa-
Mapaokeun) kai Ta ZaBRaTokupIaka.

2UAMEXBNKav dedopéva yia kKaBe TUTTO oxApaTtog (EmRartikd oxnua, MoTtooukA£Ta,
MoTtotmodnAato, Bav, EAappu @optnyd, Bapu @optnyd, Ascw@opeio, NModAAaro,
HAekTpIKG TTaTiVIA KATT.), €V yia dUO OeikTeG €TTiIdOONG OBIKAG ao@AAEIaG  (Xpron
wvng, Xpnon TPooTaTEUTIKOU UAIKOU) KaTaypd@nkav Kal av o xproTtng Atav odnyog
ouvodnyog n empBAamg ota Tiow KaBiopyaTa Tou oxnuatog. Tautdxpova e ThV
Kataypa@n xpnong dwvng, TraparneouvTav Kal n Xprjon OUCKEUWV XEIPOGS (KivnTo
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TNAEQWVO, KATT.) atTd Tov 0dnyo Katd Tn dIdpKEIa TG 00ryNnong, WoTE va CUAAEXBoUV
o0edopuéva yia Tnv amméoTTacn TTPocoxng odnyou. O HETPACEIC ATTOCTTACNG TTPOCOXNG
TTPAYMATOTTOIOUVTAV AUCTNPA O€ OUVONKES N KUKAOQPOPIAKAG CUNPOPNONGS KI VW TO
Oxnua nTav v Kivrioel. ZUuvoAikd, ouAAEXONke Eva deiypa 188.109 odnywv yia xprAon
Cwvng kal 192.134 odnywv yia Tn XPrRon CUOKEUWV XEIPOG Katd Tn OIApKEIQ TNG
odriynong kai deiypa 47.481 ouvodnywyv emmRaTwy yia xpron ¢wvng.

Mapopoiwg, yia Tn XPHon TIPOCTATEUTIKOU €EOTTAICMOU OTIC HOTOOUKAETEG, T
poToTtrodnAara kai Ta TTodnAarta raparnpernénkav oAoi ol avaBdareg. H rapouoca épeuva
ETTIKEVTPWVETAI OTOUG POTOCIKAETIOTEG, VIO TOUG OTTOIOUG OUAAEXBNKE deciyua 17.278
odnywv Kal 615 emBatwy yia xprion TTPOCTATEUTIKOU KPAVOUG. Na TNV CUPuop@waon
oTa Opla TaXUTNTOG OUAAEXONKE OuvoAikd deiyuya 36.346 oxnudtwyv , TO OTToIO
XWpPIZETal YIa QUTOKIVATOdPOUOUG O¢ deiyua 7.814 oxnuATwY, O€ UTTEPAOTIKEG 000 O€
Ociypa 141.178 oxnUATWY KAl 0€ AOTIKEG 000i o€ deiyua 14.354 oxnUATWV.

O opiopog Twv Baoikwv Aciktwyv ETmidoong Odikng Aopaieiog (KPIs) yia kaBe
KaTnyopia €Xel WG €6AG, yia TNV CUPMHOpPWON oTo Oplo TaxuTntag (KPI Speed) ,
OpPICETAI WG TO TTOCOCTO TWV OXNMATWY TTOU JETAKIVOUVTAI KATW ATTO TA OpIa TaXUTNTAG,
yia Tnv Xpnon {wvng aoc@aleiag (KPI Seatbelt) wg 10 TOOOOTO TWV ETIRATWY TWV
oxnuAaTwy, ol otroiol kKavouv ocwoTh xpAon fwvng acealciag , (KPI Helmet) wg 10
TTOO0O0TO TWV AVARATWY HOTOCUKAETWY , HJOTOTTOONAGTWY Kail TTOONAATWY TTOU POpPOoUV
TTPOOTATEUTIKO €EOTTAIONO Kal TEAOG yid TNV AmTéoTTacn mwpoooxng odnyou (KPI
Distraction), w¢ T0 TTOCOOTO TWV 0ONYWYV TTOU BEV KAVOUV XPron CUCKEUWYV XEIPOG.

MapdAAnAa yia Tnv TTapouca £peuva CUAANEXBNKaV OToIXEIO yIa Ta 00IKA ATUXAMATA VIO
TNV TTEPiodo  peEAETNG 2016-2020 ammd tnv Bdon dedopévwyv TnG EAANVIKAG
2raTioTikNG ApxNns (EA.ZTAT.) n otmoia Bacietal oTta deATIa 0OIKOU  ATUXAMOTOG
(A.O.T.A) yia k@B atuxnua TTou cuppaivel. To deATio auTd CUUTTANPWVETAI ATTO TV
Tpoxaia yia kaBe 0dikd atuxnua Kai To koivoTrolei oTnv EA.ZTAT ot0 TéA0G KABe urva
pE dedopéva ava MepipEpeia Kal ava Vouo.

AKOUN, KpiBnke avaykaio va aglommoinBouv eTmTTAéov dedouéva — PETARANTEG TTOU
a@opouV Tnv KABe lMepipépeia, OXETIKA PE TA OIKOVOMIKA, dnNUOYPAPIKA, KOIVWVIKA,
UYEIOVOUIKA, HETAPOPIKA Kal AAAa XapaKTNPIOTIKA TNG KABe piag . Ta dedouéva autd
OUMEXBNKkav T06oo atmd Tnv EAAnvIkA ZTtamioTikr) Apxn (EA.ZTAT.) éco kai amd tnv
Euvupwtraikn ZratioTikf Apxl (EUROSTAT). H EUROSTAT TTpocé@epe QPKETEG
TTANpo@opicg yia TIG MNepipEpeieg TNG EANGDAG, OTTWG yia TTapddelypa Tov aplfud Twv
YIATPWYV avd XiAloug KATOIKOUG, TOV apIBUO TwV VOOOKOUEIOKWY KAIVWwy, TOo AET, Tov
OIKOVOMIKA evepyd TTANBUOPO oe XINAdEG, Tov Avepyo TTANBUCPO, TNV TTUKVOTNTA
TTANBuopuoUu kKal 10 €100dnua. Ao Tnv EA.ZTAT oulAéxBnkav Oedopéva TTou
agopoucav Kupiwg Tov TTANBucud TNG KABE MepIpEpeiag, Twv OTOAO OXNUATWY QUTWV,
TIGC TOUPIOTIKEG QQigeIc Kal TO emiTredo ekmmaideuong Tou TTANBuopoU. ATTO Tnv
Tapatmmdvw €PeEuva, Ol TTO ONUAvTIKoi O€ikTeG Kal dedouéva TToU CUAANEXBNnKav
ouvowyicovTtal otoug: [Meploxn, ‘ETog, MANBuopog, Mukvotnta NMAnBucuou, GDP (AEMN),
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Agiceic Eévwv  ToupioTwy, [locootd Avepyiag, lMoocootd Epyaciag, ApIOPOS
Noookopelakwy KAivwy, Noocootd MotooukAeTwy, NMocooTd AUTOKIVATWY

4.3 Etmrecepyaoia ZToIXEiwV

2TNV UTToevOTNTA AUTH TTapoucidletal n diadikacia CUPTTAAPWONG Tou gyypa@ou
Microsoft Excel kai n eTre€epyaacia Twv OTOIXEIWV TTOU CUAAEXOBNKAV GTNV TTPONYOUUEVN
evotnta. EmmAéov TmapouaoidlovTtal KATTola dlaypAauuaTa TTou dnuioupynonkav e
OKOTTO TNV KAAUTEPN KaTavonaon Kai TTPoR0Ar Twv OeO0NEVWY .

4.3.1 Eioaywyn Twv 2T0IXEiwV oTnv Baon Asdouévwy

Ta oToixeia 10U  OUAAEXONKav, pe Tnv  TIpoavagepbeica péEBOdO, a@OTOU
emegepydoTnkav Karaxwpnonkav o€ pia Baon dedopévwy. ApXIKA, dnuioupynonke
évag TTivakag o o1roiog TrepIAaUBAavel OAeG TI CUAAEXBeioeIC peETABANTES aTTO TRV Bdon
oedopévwy NG EAZTAT kai Tng EUROSTAT T1ou agopouv TIG TMepipépeieg g
EAAGBOG. ZTOV KaTakOpUPO dtova atoixidnkav ol MepIQEPEIES, UIa POPA YIa KABE £TOG
avagopdg, amd 1o 2006 £wg 10 2021. 2TOV OpPIfOVTIO GEova TOTTOBETABNKAV Ol
ONMAVTIKOTEPEG PETARANTEG TTOU OUAAEXONKavV. TPAPO TOU €VOTTOINUEVOU TTiVAKA
QaiveTal OTNV TTOPAKATW EIKOVA :

O ApuGs o

Nepigépeia B | Mvpouog | 1000 a | o o m:;:m AEN m "‘m’ﬂ"’ Pl m
auxiuoma 100,000
Koroikoug
Avarohiki Makedovia kar ©pakn 2006 600,034 5.45% 42.38 8141 24.17% 17.25% 59.31%
Avarohiki Makeovia kar ©pdkn 2007 602,965 5.46% 42.59 131 8906 26.76% 17.74% 59.36%
Avarohiki) Makedovia kal @pakn 2008 605,411 5.47% .76 120 %450 22.84% 18.07% 59.47%
Avarohiki Makedovia kai Opakn 2009 608,639 5.49% 2.9 9 9306 20.17% 18.37% 59.43%
Avarohiki MakeBovia kar Opakn 2010 610,112 5.4%% 43.09 7 9160 14.52% 344.68 18.53% 50.38%
Avarohiki) Makedovia kar Opakn 201 611,573 5.50% 3.2 il 8011 11.13% 371.35 18.95% 58.87%
Avarohiki) Makedovia kar ©pakn 2012 612,074 5.52% 823 50 7412 8.83% 368.36 19.26% 58.43%
Avarohiki Makeovia kar ©pakn 2013 610,102 5.54% 43.09 48 6983 9.85% 383.15 19.46% 58.09%
Avarohiki Makeovia kar ©pakn 2014 608,214 5.57% £2.9% 46 6813 11.068% 406.02 19.78% 57.67%
Avarohiki Makedovia kal Opakn 2015 606,490 5.59% 42.84 38 6786 11.93% 403.47 20.08% 57.28%
Avarohiki MakeBovia kar Opakn 2016 604,504 5.61% 410 49 6808 13.19% 405.7 20.29% 57.06%
Avarohiki MakeBovia kar Opakn 2017 602,799 5.60% 42.58 4 6807 10.49% 402 20.06% 571.25%
Avarohiki MakeBovia kar Opakn 2018 601,175 5.60% 4246 40 6888 10.41% 403.53 19.62% 57.64%
Avarohiki Makedovia kar Opakn 2019 599,723 5.59% 4.3 39 6977 9.55% 406.06 20.80% 61.59%
Avarohiki Makeovia kar ©pakn 2020 598,613 5.58% 42.28 28 8.98% 19.61% 57.93%
Avarohikr Makedovia kai Opdkn 2021 562,069 5.39% 39.70 I

lNivakag 4.1: 2uMexBeioeic uetaBAnTéc

MapdAAnAa, Ta oToixeia TTou cUAAEXBNKav atrd 1o TTpoypapua Baseline kai agopouv
otoug BaoikoUg Acikteg ETidoong Odikng AogdAeiag (KPIs), opadotroifonkav Kai
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KataxwpiBbnkav o KaBe deikTnNg o€ Eva EexwpioTd £yypago Microsoft Excel. EvoeikTiké
Ol apPXIKOI TTIiVAKEG €ixav TNV €ENG HOPPN:

Rowlabels KPI  Clower boun Cl-upper boun Av. Speed SD Bthperc Athens
Matorway 76.9% 75.9% T1.6%| 103.245 14.932 117.504 Row Labe Sum of N KPI ClHower E Cl-upper | Av. Spee B5thparc
WMC :-m g-g g-g :ﬁ-m :;:; :E:: Motorwa 635 S2.6% O0.8% 948% 1031 1123
PC T7.7% 76.5% T8.9%  109.248 1593 124.766 mﬁg E:g zi'g: ﬂ':: ;:;2 :'1];"'3 :;:';
BIHT 68.8% 66.3% T1.3% 80091 9.192 B7.560 : : : : :
ViLT 90.5% 86.8% 022% 91060 15031 106573 PC M0 ®50% 82T%  9T.F%  0TE 1170
Weekend 61.2% 63.9% 70.5% 105983 15.240 121.812 BIHT 138 804%  61THR TTI% B2T BT3
MC 000%  1000%  100.0% 103,066 10086 1078 VILT 132 99.4% 98.2% 100.T% BET 93,3
PC 65.6% 61.8% 69.3% 111.758 16.269 129.606 Rural 14167 o7.8% o71% 9BeEnT ExTT 723
BHT 63.0% 82.2% T39%  B3.058 7.248 B7.936 wma? 1132 97.6% 06, 7% 9B.5% 64.2 726
VILT B2.8% 75.1% 4% GBTH 2097 113417 NG 45 w4 oTFh 1016% 743 795
Rural ¥ oB40% 83.4% sac%” ecse2l  10.185] 76.551 : : : : :
PC BES  9B.2%  OT4% 99.1% 642 T3z
Weekday 83.7% 83.0% B44% 66687 11.045 77.110
MC B06%  TRI%  B40% 68618 WO B2.278 BHT 50 %20%  B2¥%h W01THR 603 67.0
PC 8% B3.6% 1% ERIZ 130 78900 VILT 168 99.0% 97.5% 100.5% 82.0 7.0
BIHT 69.5% 65.3% Ti6%h 59743 B.940 £65.9%6 Weekend 284 98.9% 9T.T%  100.1% 61.2 70.6
VILT 88.3% B6.6% 9% 63287 9,951 73.2%9 MC 15  93.3% BO.T% 106.0% B6.1 737
Weekend 4% 83.2% 85.6% 6117 8.884 75.707 PC 202 99.5%  8B5% 100.5% g2.2 70.0
MC 600%  53Z%  66T% 7400 S.161 81752 B/HT 14 100.0% 100.0% 100.0% 603 75.2
;f"ﬂ g-g Eiﬁ ig g-‘gg :054'5; :ﬁ VILT 53 96.2% 91.1% 1014% 543 59.2
) : 1 . ) X r r r
ViLT 86.4% 83.0% 89.6% 66,143 9117 7559 Sirbam ZI5 Wrh| 0| SAGKT M o
Urban ¥ o55E% s6.6%" as3mf g.324]  5.0M Weekday 2187 86.1%  BA0%  5B.2% 46.5 56.6
Weskday 58.3% 57.4% 502% 46,893 9.265 55.558 MC T 475w 420%  530% 50.8 58T
MC 48.2% 45.4% S0.9% 5033 10.183 56.513 PC 1354 56.8% 541% 59.4% 45.0 55.3
PC 58.8% 57.7% 50.9% 46729 9.215 55,620 B/HT 15 B6.9%  B16%  92.2% .2 412
BIHT 81.6% 7B.0% B5.2% 39684 6,633 45,524 VILT W0 GLE%  G2E%  T24% 429 516
VILT 0.6% 68.2% TiTh 42605 B.319 50,680 Weekend 5T 3L8% 28.0%  356% 629 5
:"'C““’“" ;-;?; ;-g Eg ;-z;: 1:% g-g MG 60 19.3%  9.3% 20.3% 694 B1.1
PC 42.8% 41.1% M48% 55611 8,106 63.973 PC 4%5| 320%| 21.5%| 364% 628 n2
BT 85.9% 78.3% 05% 36965 3,158 40.25 BHT 12 91.7% 760% 107.3% 433 4.7
VILT 51.0% 45.8% 56.1% 50734 B.414 59.108 VILT 81 430% 3E% 53T 56.4 63.9

Grand Total  70.9% 70.5% 4%  59.518 9.931 68,883 Grand Tc 4616  64.7%  634%  66.1% 533 622

lNivakaga.2: 2ulexBévra atoixeia Baoikwv AEIKTWV ETIOO0NS

Ta TapatTévw oToIXEIO EVOTTOINBNKAV O€ £vav EVIAIO TTiVAKA TTOU TTEPIAAUPBAVE Kal TOUG
Téooepelg Baoikoug Acikteg ETidoong OOIKAG ACQAAEIOG XWPIOPEVOUG avda TIG
Mepipépeleg, OTIC OTTOIEG AVAKOUV 01 TTOAEIG TTOU £yIvav ol KaTaypagés. Emmpdobera,
oTov id10 TTivaka TOTTo0eTHBNKAaV Ta dedOUEVA TTOU CUAAEXBNKaV aTTd TNV KATAYPAQ)
TWV 0BIKWV atuxnudatwy atoé Tnv Baon dedopévwy Tng EAZTAT. 'ET01 dnuioupyndnke
évag TTivakag OTToU OTOV KaTakOpu@o datova oToixnenka ol lMepipépeieg Kal oTOovV
opICoVTIO Ggova TOTTOBETABNKAV OAEG O1 TTapaTTAvw METABANTEG TTOU CUAAEXBNKAv.
TuAPA TOU TTOPATTAVW TTIVAKA QAiVETAI OTNV TTAPAKATW CeAida:
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601,363 4248 210089 72338 94.10% 66.70% 94.30% 94.00% 94.10% 94.20% 84.40% 94.10% 5840% 87.30% 7940% 50.62% 60.52% 51.27% 46.93%
1,877,067 99.79 749652 188882 77.30% 94.50% 77.80% 86.00% 81.30% 70.60% 49.30% 33.30% 60.20% 43.70% 56.30% 63.61% 68.93% 61.16% 65.00%
269,246 2849 98318 14409 97.90%|  100.00%|  100.00% 94.00% 94.80%|  100.00%)  100.00%|  100.00%|  100.00%|  100.00%|  100.00%|  100.00% 70.02% 66.17% 71.05% 68.40%
334,676 36.37 117187 32222 89.30% 80.00% 96.10% 89.30% 96.10% 42.20% 50.00%: 36.50%: 42.20% 44.67% 77.09% 43.22% 43.12%
722,221 48.35 244276 82828 90.10%|  100.00% 91.60% 86.50% 87.40% 94.40% 87.30%: 93.40%: 7550%: 86.20% 88.90% 74.31% 85.07% 76.94% 66.67%
555,835 35.75 131118 45890 83.30% 95.80% 80.90% 84.70% 85.10% 81.70% 2310%[  100.00% 2.60% 37.30% 48.50% 0.00% 4317% 45.24% 34.46% 59.16%
204,630 88.70 84931 52582 59.40% 57.90% 66.70% 56.60% 66.70% 73.90% 77.60% 56.10% 75.00% 70.80% 74.81% 73.78% 78.97%
659,590 58.11 181103 94385 63.70% 99.40%|  100.00% 62.50% 60.00%|  100.00% 4750%|  100.00% 35.80% 57.80% 47.50% 56.27% 90.56% 51.89% 57.24%
576,711 371.23 103807 61301 9490%[  100.00%)  100.00% 80.00% 94.90% 100.00% 100.00% 100.00% 89.58% 98.01% 88.79% 89.24%
3,758,484 987.00] 2935262 715452 81.10% 89.40% 80.20% 81.10% 78.80% 88.20% 61.40% 80.90% 47.20% 66.00% 68.20% 40.60% 75.09% 79.94% 65.65% 80.09%
212421 55.38 59128 49803 88.70% 95.90% 68.80% 78.70% 100% 81.10% 93.60% 46.70% 64.40% 100% 95.99% 96.71% 94.10%
341,117 64.53 118386 78822 73.50% 78.40% 64.70% 73.70% 73.00%: 7490% 94.70% 39.20% 71.70% 87.50% 78.98% 80.97% 68.79%
633,885 76.04 273838 136160 86.10% 100% 83.50% 9340% 97.50% 67.40% 86.00% 80.90% 84.30% 91.40% 96.20% 66.70% 65.16% 85.30% 65.84% 59.02%
Ellada 10,747,254 8145] 6692724 1628241 80.30% 94.90% 83.70% 75.50% 80.90% 79.00% 65.50% 91.70% 68.70% 60.50% 68.20% 60.00% 64.20% 75.50% 64.60% 62.90%

lMivakac4.3: Ouadorroinuévog mivakas oUuAexBeiowv ueraBAnTwy KPI
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4.3.2 Nekpoi ava mAnBuoud ava lNepipépeia

Na TNV oUYKPITIKY avAdAuon Tou apiBuou Twv VEKPWY KABE MepIPEPEIAC YIa TO XPOVIKO
didotnua petagu 2016 €wg 2020, dnuioupyndnke oto apxeio Microsoft Excel 10
Aiaypauua 4.1 610U QaiveTal 0 AGYyog TWV VEKPWYV avd ekaTd XIAIadeg TTANBUouO,
peTagu 2016-2020.

Sum of Road Fatalities (2016-2020) per
100.000 inhabitants NUTS2

14,00 12,6317 83
' 1©°11,20
10,64 9,71

10,00 831 ¢ 68 6,56 6,45
8}00 1 ’ y 6,24 6,22 5,46 5,08 4’46

@ @ X O 0 .
W < Q Q RN
& & F & ©
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X @

@ N
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Aiaypaupua 4.1: Nekpoi ava ekard xiAIadeg TAnBuouo yia kGO lMNepipépeia

4.3.3 EVOEIKTIKA AlaypAPUATA GNUAVTIKWY METABANTWY

ATTO TOV TEAIKO TTiVOKA TTPOEKUWAV TA OTTOTEAEOUATA AVOQPOPIKA PE TOUG AE€IKTEG
Emidoong OdikAg Acogaleiag yia kaBe Mepipépeia Tng EANGSOG. Me Tnv BorBeia Tou
Microsoft Excel Trpoékuypav apkeTd dlaypAupaTa OXETIKA PE TOUG TTAPATTAVW AEIKTEG
Emidoong Ob&ikNG Ac@dAciag, cUP@wva ME TIG avetdpTnteg METABANTES. ApXIKG
Tapatnenénke Twg n Mepipépela Pe TO MEYOAUTEPO TTOCOOCTO XPHONG
TTPOOTATEUTIKOU £EOTTAIONOU gival n AuTiki Makedovia pe 97,90%, o néoog 6pog
™G EAAGDOC €ival 80.30% kai n TrepIQEPEIQ JE TO XAMNAOTEPO TTOCOCTO €ival TWV
loviwv Nnoiwv pe 59.40% (Aidypauua 4.3).

EmmAéov 600 agopd 1o Acgiktn Emridoong xpRong {wvng ac@algiag amd Toug
odnyoug €dw n Mepipépeia Bopeiou Alyaiou BpiokeTal otnv TpwTtn 0éon e
000010 95,99%, 0 péocog 6pog TNG EAAGDOG gival 64.20% kai Tnv TeAguTaia Béon
oTnv Kararagn karaAaupavel n Mepipépeia Zrepedg EAAGS0G pe 1000010 43.17%
(Aidypauua 4.4).
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Maparnpeital eTriong TTwg yia Tov Agiktn ETTridoong améomaong rpoooxng odnyou
eCaITiag ouokeuwv xeplou KaAUTepn eridoon €xel n Mepipépeia NMeAoTrovviloou e
000010 98.44%, 0 péoog O6pog TG EAAGDOG avépxetal o 92.56% kal oTnv
XapnAoTepn Béon Bpiokeral n Nepipépeia ATTIKAG pe 88.04% (Aiaypauua 4.7).

TéNog, avagopikd pe Tov Agiktn ETridoong cupuopewong ota opia TaxuTnToag n
MNepipépera Zrepedg EANGSOG BpiokeTal oTnv TTpWTN 0é0on pe T0000TO 91%, O
Méoog O6poc TG EAAGdo¢ avépxetal oto 70.90% , kal TNV KATWTEPn 0€éon TnG
kKararagng avikel otnv lMepipépeia Notiou Alyaiou pe 1T0000TO HOANIG 24.70%
(Aiaypauua 4.8).

KPI Helmet Driver Total per NUTS2
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Aiaypauua 4.3: Aiaypauua Aciktn Emidoong xpnong mpoorareutikou eE0TTAIOUOU avd
lNepipépeia
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KPI Seatbelt Driver Total per NUTS2
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Aiaypaupua 4.4: Aiaypauua Aciktn Emidoons xpnong {wvng acgalgiagc odnywv ava
lNepipépeia

KPI Seatbelt Front Passanger Total per NUTS2
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Aiaypauua 4.5: Aiaypauua Aciktn Emidoong xpnong {wvng acpaAsiag amro
ouvodnyoucs ava lepipépeia
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KPI Seatbelt Rear Back PassangerTotal per NUTS2

100.00%

90.86%gg 97%85 8%

90.00%
80.00% 78.53%
U 72.57%
0.00% 69.55% o,
60.00% 55.80%55.64%
9 47.06%
50-00% 41.16%
40.00%
30.00%
20.00%
11.50%
8.15% 8.05
10.00% I .% .%
0.00%
o & wg. 5y 2
N & o @ & < &
“‘6'°.¢ tb&e@é"’.éé@\&.«v*'wap
& o PN s < A
R A N & & & N &8 & G
< A0 T gF 9 o d &
& & &
& NG Q
&
¥
Q%O
?-

Aiaypauua 4.6: Aidypauua Aciktn Emidoong xpnong {wvn¢ acpaAsiac amrd emBarec
miow kaBiouarog ava lNepipépeia

KPI Driver Distarction Total per NUTS2
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Aiaypauua 4.7: Aiaypaupua Agiktn Emidoong amréomaocns mpoooxns odnywy ava
lNepipépeia
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KPI Speed Total per NUTS2
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Aiaypauua 4.8: Aidypauua Aciktn Emidoong ouuudpewaons ora épia taxutntag ava
lNepipépeia

KPI Speed Rural per NUTS2
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Aiaypauua 4.9: Aidypauua Agiktn Emidoong ouuudpewaongs ora opia raxutnrag ava
lNepipépeia
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21NV ouvéxela oxedidotnkav yia TIG [lepipépeieg evOEIKTIKA OlaypAupaTa  TTOU
TTapoucidlouv TauTOXPOVa ToV apIBUO TwV VEKPWYV ava ekaTo XIANIAOEG KATOIKOUG aTTd
o0IK& atuxhuata e Toug Acgikteg ETTidoong ouppopewong oTta opia TaxuTnTag
(Aidypauua 4.10), amdéoTAONG TIPOCOXAG Ao TNV XPAON OUCKEUWV XEIPOG
(Aidypauua 4.11), xpriong Cwvng aoc@aAciag atmrd odnyous (Aidypauua 4.12) kai
XPNONG TTPOCTATEUTIKOU £EOTTAICUOU (Aiaypauua 4.13). Ta diaypduuata oxXediaoTnKAV
TTPOKEIMEVOU Va £EaXOEi JIa TTPWTN €IKOVA YIA TOV TPOTTO UE TOV OTTOIO ETTNPEACOUV TNV
001K} aOQPAAEIQ 01 BEIKTEG AUTOI KAI AV TO ATTOTEAEOUATA TWV POVTEAWV OTN CUVEXEIQ
OouvAadouV JE auTd.
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KPI Speed Total

Aiaypaupua 4.10: Aiaypauua Agiktn Emidoons oupuuopewaons ora opia taxurnTag Ue
apIBUO VEKPWV ava eKaTO XIAIGOEC KATOIKOUC
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Aiaypaupua 4.11: Aiaypauua Aciktn Emidoongs améomaocns mpoooxns Ue apibud
VEKPWYV avd KAt XIANIAOES KATOIKOUS
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Aiaypauua 4.12: Aiaypauua Aciktn Emidoong xpnong {wvng acpaAsgiag arrdé odnyous
UE apIBuo veKpWYV avd ekatd XIAIGOES KaToiKoUuS
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Aiaypauua 4.13: Aidypauua Aciktn Emidoons xpnong mpooTareutikou eE0TTAICUOU LIE
apIBUo VEKPWV ava eKato XIAIAOES KATOIKOUS
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KE®AAAIO 5: EPAPMOI'H MEOOAOAOIIAZ -
ANOTEAEZMATA

5.1 Eiocaywyn

To kepdAaio auTtd TTePIAAPPBAvVEl TNV AVOAUTIKY TTEPIYPAQT TNG PEBodoAoyiag kal Tnv
TTapoudiaocn Twv atmmoTEAEOUATWY TNG. AITAwPaTikng. Metd tnv cuAhoyr Kal TNV
eTmegepyacia Twv OToIXEiwv OTO TIPOypauua Excel, O6TTwg avagépbnke oTO
TTPONYOUNEVO KEPAAQIO, akoAoUBNoe n oTATIOTIKA avadAuon Twv dedouévwy. OTTwg
ava@EPBNKE Kal TTPONYOUNEVWG, OKOTTOG TNG ArmAwpaTikAg Epyaciag eival n eupeon
€VOG HOVTENOU, TO OTTOIO Ba eKPPALE! TIC KPIOIUES TTAPANETPOUG TTOU ETTNPEACOUV TOV
apIBuod Twv vekpwv o€ 0dIKA atuxnpata oTig Mepipépeieg TG EANGDOG. H péBodog 1Tou
EMAEXONKE yIa TNV OTATIOTIKA avAAuon Twv Oedopévwy  gival n  paupikn
MaAhivopdéunon (linear regression), 6mmwg AON avagépbnke oto KepdAaio 3. 210
KEQAAQIO auTd, €TTOMEVWG, avaAuovtal Ta Bripata TTou akoAouBndnkav katd Tnv
epapuoyn TG neBodoAoyiag kal TTapoucidletal n dladikaoia avaTTugng KatdAAnAwyv
MovTEAWV. A&iCel va onuelwBei TTwg av Kal avaTtuxdnkav kal diEpeuvONKaV apKETA
MovTéAa KaTd Tn dladikaoia auTr], Ta TTEPICOOTEPA ATTO AUTA KPiBNKav aveTTapkn yia
TNV €Caywyr opBwv CUUTTEPACUATWY 1 ATTOPPIPONKAvV aTrd TOUG OTATIOTIKOUG
eAéyxoug. EITTpooBeTa, avaTTuxOnke Kal €va ovtéAo ue mn péBodo DEA. H pébodog
QUTH €CUTTNPETEI TIGC AVAYKEG TNG TTapoUCcag AIMTAWMPATIKAG, MIAG KAl TTIPOCQPEPEI TV
IKavOTNTA va KATaTAEel TIG MNepIPEPEIEC avANoya UE TO TTOOO ATTODOTIKEG 1} OXI Eival TNV
001K ac@daAcia. H katdragn auTtr yivetal ye Tnv €mAoy KATGAANAWY PETABANTWY Kal
OOKIHWV YIa TNV €€aywyr opbwv Kal AoyiKwv cupTrepacpdTwy. OAa Ta TTAPATTAVW
EyIvav JE TOuG KATAAANAOUG KWOIKEG TOU TTPOYPAUMATIOTIKOU TTEPIBAAAOVTOG R- studio.
TENOG, TTAPOUCIACOVTAl T ATTOTEAECUATA TTOU TTPOKUTITOUV ATTO TNV £QAPUOYN TWV
MOVTEAWV TTOU avaTtrTuxdnkav, Ta OTToia cuvodeUovTal Aatrd TNV AVTIOTOIXN TTEPIYPAP
Kl ETTEEYNON TOUG.

5.2 'papuikn MNaAivopdéunon - Elcaywyny Aedouévwy otnv R-studio

2TOXO0G TOU HJOVTEAOU YPOAUMIKAG TTaAIVOpOUNONG Eival va TTPocdIoPIOTEl TTOCO Kal JE
TTOIOV TPOTTO ETTNPEACOUV OI ETTIAEYPEVEG aveLAPTNTEG PETABANTEG TNV €€apTnUEVN, N
oTToia eMAEXONKE va gival 0 aplBuodg BavaTwy atrd 0dIKA aTuxuaTa ava eKaTd XINIAOES
TANBuopd. H emAoy TNG YPAPMPIKAG TTAAIVOPOUNONG €yive KABwg KpiBnke Ot n
eCaptnuévn METARBANTA €ival OuveXNG KAl OKOAOUBEI TTEPITTOU KAVOVIKA KATAVOWH).
AnpioupynBnke AoIrov éva script o1o R- studio 1o o1roio 6a BonBrioel oTnv dnuioupyia
TWV ETTIOUPNTWY PJOVTEAWV.

ApxIKd, elocdyoupe NEow TNG eVTOAAG “read excel” To kwdiKoTToINuéVo apxeio excel. £1n
OUVEXEIO TTPAYMOTOTTOINONKE N eykatdotacn OAwv Twv BIBAIOBNKwWY TTOU E€ival
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amapaitnteg. MNa v avaAuon Twv dedopévwy Péow TG R-Studio, Kwdikotroinenkav
Ol TTANPOYOPIEC TTOU EUTTEPIEXOVTAI OTOUG OUYKEVTPWTIKOUG TTIVOKES WG £EAG:

e Nuts_ 2 : lNepipépeia

e Population : NMAnBuouo6g

e Den_Population : NMukvotnta NMAnBuouou

e GPD : AkaBdapioto Eyxwpio Mpoidv (AET)

e Employment : lNocooTtd Epyaciag

e Unemployment : lNooooTto Avepyiag

e Vehicle Fleet : Z16Ao¢ Oxnudtwv

e Personal_Cars : Z16A0G |.X oxnudtwyv

e Motorcycle : ZTOAOG JOTOOUKAETWV

e Percentage PsCars : [locooTo |.X oxnuaTwyv

e Percentage_Motorcycle : [MoocooT1d HOTOCUKAETWV

e Hospital_Beds : ApIOUOG VOGOKOUEIOKWY KAIVWV BIQIPEPEVO PE TOV TTANBUCUO TNG
KAO¢e Mepipépeiag

e Tourist_Arrivals : Agiteig EEvwv ToupIoTWV

e Tertiary_Education : [oocooTo atépwy e TPITORABUIa eKTTaidEUON

e KPI_Helmet_Dr : Aciktng ETidoong xpriong mmpooTateuTikoUu €EOTTAICUOU aTTo
odnyoug

e KPI _Helmet Pas : Aciktng Emidoong xpAong TmpooTaTeuTIKOU €EOTTAICHOU aTTO
ouvodnyoug

e KPI_Seatb_Dr : Aciktng Emidoong xpriong ¢wvng armd odnyoug

e KPI_Seatb Fr : Agiktng ETTidoong xpriong {wvng atmé ouvodnyoug

e KPI_Seatb_BP : Aciktng ETidoong xpriong ¢wvng atrd emMBATES TTIOW KABIOPATWY

e KPI _Distraction : Aciktng Emidoong améotmaong TPoooxns AOyw Xprnong
OUOKEUWV XEIPOG

e KPI_Speed : Aciktng ETTidoong ocupuéppwong ota opia TaxutnTog

e Fatalities_100.000 : ApIOuGG vekpwyv atrd 0O0IKA ATUXMATA avA €KATO XIAIADEG
TTANBuouo

e Driver_Fatalities_100.000 000 : ApiBuOG vekpwy odnywv atroé odIkG atuxiuata
ava ekato XINAdeS TTANBUC O

e Passanger_Fatalities_100.000000 : ApiBudég vekpwv empBatwyv amd odIKdA
atuxiuata ava ekatd XIANIAdeG TTANBuo o
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2TOX0G TOU POVTEAOU YPAUMIKAG TTAAIVOPOUNONGS €ival va TTpoodiopicel TTOOO Kal WE
TToI0V TPOTTO €TTNPEAlouv o1 €TIAEyUEVEG aveEApTNTEG METARANTEG TNV €EapTNUEVN.
‘Emeira amdé  ocipd doKIJWv  PE  TTOAAEG  avegdptnTeg  METARANTEGC aTmd  TIG
TTpoavagepBeioeg kal wg oTabepry egaptnuévn peTapAnTi Tnv Fatalities_100.000
Bpédnke OTI TO PBEATIOTO HOVTEAO YPOUMIKAG TTOAIVOPOUNONG TTEPIAAMPBAVEL  TIG
TTOPAKATW PETABANTEG:

modell: KPI_Helmet_Dr, KPI_Distraction, GPD, Hospital_Beds , Employment

2Tn ouvéxela, TTapoucidletal o KWdIKAG TTou XpnaoluoTroinnke otnv R-Studio yia tnv
UAOTTOINGN TOU JOVTEAOU :

##HtDiploma Thesis script

#HHt Import dataset

library(readx!)

KPIData2 <- read_excel("Documents/LydiaPapagianniThesis-Version17 xlsx",
sheet = "Master_Table")

View(KPIData2)

str(KPIData2)

#itiiconvert variables into factor
KPIData2$Region_Number <- as.factor(KPIData2$Region_Number)

#HHtCheck for NA values
any(is.na(KPIData2))

#iHidescriptive statistics for scale variables and frequencies for categorical
summary(KPIData2)

#HHtcorrelation estimation for numeric data - Grab only numeric columns
KPIData2_numeric<-KPIData2[,sapply(KPIData2, is.numeric))
CorMatrix1 <- cor(KPIData2_numeric,method = c¢("pearson”))
CorMatrix1

#visualize correlation matrix

corrplot::corrplot(CorMatrix1, method = "square”, tl.col = "black”, type = "lower")
#iHtlinear regression

#we should select independent variables that are not highly correlated (correlation <
0.5)

model3 <- Im(Fatalities_100.000 ~ KPI_Helmet_Dr + KPI_Distraction + KPI_Speed
+ GPD + Hospital_Beds + Employement , data = KPIData2) #fits a regression model
summary(model3) #we want R squared as high as possible (it takes values from 0 to
1),

#we want p_value<0.05 for all independent variables

#HtCollinearity testing only for variables that will be considered ##HVIF check - GVIF
library(car)
vif(model3) #requires car package

Eikova 5.1: O kwdika¢ mou xpnaoiuorroinénke arnv R-Studio
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MapakdTw TTapaTtiOevTal o1 BAoIKEG EVIOAEG TTOU XPNOIUOTTOINONKAV OTOV TTAPATTAVW
KWOIKA, yadli Pe TNV €TTEENYNON TOUG QVTiOTOIXA:

e Rm(list=ls()) -> diaypd@el OAa Ta UTTAPXOVTA AVTIKEIMEVA TTPIV TNV EKTEAEON TOU
KWOIKA

e Install.packages() -> eykaBioTd £va «TTAKETO» EVTOAWY, TO OVOUQ TOU OTTOiOU
avaypa@eTal HECQ OTNV TTAPEVOEDN

e Library() -> @opTwvel TO TTOKETO EVTOAWYV TTOU BPIiOKETAI HEOQ OTNV TTAPEVOEDN, £TOI
WOTE Ol EVTOAEG TOU TTAKETOU VA €ival ETOIMES TTPOG XPHoN

e Read.excel() -> diapdadel éva apxeio popeng Excel

e View() -> avoiyel o€ véa KApTEAA €va AVTIKEIMEVO PE HOPYN TTiVOKA

e Str() -> TPoPAAAEI TNV ECWTEPIKT OOWN VOGS QVTIKEILEVOU, T OTOIXEID TOU

e As.factor -> perarpérel yia oTAAN ammd apiBunTIKr O€ TTAPAYOVTIKNA

e Any(is.na()) -> eAéyxel av Aeitrel KATTOIA TIUA ATTO TA dedopéva, dNAadN gival Kevo
(NA=Not Available)

e Sapply(KPIData2,is.numeric) -> traipvel Tnv yetaBAnt) KPIData2 kai emoTpEéPEl
OAEC TIC OTAAEG, Ta OTOIXEIO TWV OTTOIWV €ival apIBUNTIKG

e Cor() -> dnuioupyei Evav TTivaka CUOXETIONG OAWV TwV PETABANTWY PETALU TOUG.
Méoa otnv TTapévBeon kaBopileTal N péEBodog cuoxETiong T1.X. ¢(“pearson”)

e Corrplot() -> dnuioupyei hia eIkOvVaA PE TOV TTIVAKA CUOXETIONG YIA OTTTIKA ETTEEAYNON

e Lm() -> dnuioupyei TO POVTEAO YPAUMIKAG TTAAIVOPOUNoNnG. Méoa otnv TTapévbeon
KaBopileTal TTpwTa N €€apTNUEVN LETABANTH KOl JETA TO ~ OAEG 01 aveCAPTNTES KAl
TEAOG N TTNYA TWV BEBOUEVWV PETARBANTWYV

e Summary() -> TapoucIdlel yiIa cUVOWN TWV ATTOTEAECHATWY

o Vif() -> eAéyXel TNV TTOAUYPAPMIKOTNTA PETALU TWV CUVTEAEOTWV

ETriong, kpiBnke mwg n MNepipépeia ATTIKNAG dev Ba OUPTTEPIANPOEI OTO HOVTEAO KABWG
TTapouoIddel PeyAAeg dlakupdvoelg oTa Oedopéva, Ot Oxéon  ME TIG UTTOAOITTEG
Mepipépeleg, e Kivouvo va TTPOKUTITAV AKATAAANAG oTaTIOTIKA JOVTEAQ.

TéNog, TTapaTiOevTal 0 TTivakag CUoXETIONG YIa TO POVTEANO, TTou pe Bdoel autdv
TTPAyHaTOTTOINONKAY Ol OOKIUEG OTO MOVTEAO ME METABANTEG TTOU €ixav XaunAn
OUOXETION METAEU TOUG Kal uwnAr pe Tnv €¢aptnuévn PetapAntr. To povtéAo TTou
TTaPAXONKe EAEYXONKE OTATIOTIKA, WOTTOU ETTIAEXONKAV TO KATOAANAGTEPO JOVTEAO TTOU
KAAUTITE TOUG ATTAPAITATOUG EAEYXOUG Kal ATTEDIOE AOYIKA OUUTTEPACUATA.
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Eikova 5.2: lNivakag ouoxETiong ueTaBAntwy yia 1o JovTéAo

5.3. AVATTTUgn Kal EQappoyr] MOVTEAWV YPAPUIKAG TTAAIVOPSUNONG

2710 onueio auTd, yivetal n avdAucon Tou JOVTEAOU TTOU avaTTTuxenke pe Tn EBodO TNG
YPOUMIKAG TTAAIVOPOUNONG, TO OTT0I0 ava@EPONKE Kal TTapaTravw Kal givat:

» modell: KPI_Helmet Dr, KPI_Distraction, GPD, Hospital_Beds , Employment

Region_N NUTS 2 KPI_Helm KPI_I_Distr KPI_Spee GPD Hospital | Employe
umber = et_Dr action d Beds ment
Anatoliki
Makedonia kai
1 Thraki 94.10%| 96.85%| 82.30% 6870 404.32] 39.11%
Kentriki
2 Makedonia 77.30% 91.03% 70.70% 24400 448.79 38.01%
3 Dytiki Makedonia 97.90% 96.79% 74% 4141 413.22 38.03%
4 Ipeiros 89.30% 94.17% 58.70% 3932 439.16 37.70%
5 Thessalia 90.10% 90.11% 79.30% 9060 535.32 39.45%
6 Sterea Ellada 83.30% 88.99% 91% 8369 156.93 36.72%
7 lonia Nisia 59.40% 94.29% 83% 3134 289.11 39.98%
8 Dytiki Ellada 63.70% 95.54% 56.10% 7932 301.23 39.53%
9 Peloponnisos 94.90% 98.44% 65.20% 8083 219.07 39.16%
11 Voreio Aigaio 88.70% 98.35% 76.10% 2470 294.91 31.87%
12 Notio Aigaio 73.50% 91.97% 24.70% 6074 312.75 35.38%
13 Kriti 86.10% 97.26% 88.90% 8921 379.80 40.44%

lMivaka¢ 5.1 : MeraBAntég Tou povréAou
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O €Aeyxog TTOIOTNTAG TOU PJOVTEAOU TTAPOUCIACETAI TTAPAKATW:

Coefficients Estimate Std. Error tvalue Pr(>|t|) VIF

>100epbG Opog 42.2642252 5.0006471 8.452 0.000381

KPI Helmet Dr 2.6947173 1.3960246 -1.93 0.11145 1.456636
KPI_Distraction -41.313744 5.0915203 -8.114 0.000461 1.368765
KPI_Speed -4.2619732 0.8707728 -4.894 0.004496 1.236786
GPD -0.000196 0.0000287 -6.828 0.001028 1.331093
Hospital Beds -0.0184702 0.0015474 -11.936 0.0000728 1.336911
Employement 0.4848459 0.0688249 7.045 0.00089 1.335422

lNivakag 5.2 : AmroreAéouara povréAou ypauuikng maAivopounong

EtTopévwg n paBnuatiky oxéon TTou TTEPIYPAPEI TOV OPIOPO TWV VEKPWY avd €KaTO
XINIGdeC KaToikoug atrd 0dIKA atuxfpaTa gival n akéAoudn :

Fatalities_100.000 = 42.264 — 2.695 « KPI_Helmet_Dr — 41.314 *
KPI Distraction — 4.262 x KPI _Speed — 0.0002 x GPD — 0.018 *
Hospital_Beds + 0.485 x Employement

Ta mpdonua TwV CUVTEAECTWYV TNG CUVAPTNONG £XOUV AOYIKN €€AYNON KaBWG To BETIKO
TTPOCNUO TToU epavifeTal oto TTo000TO Epyaciag deixvel TTwg 600 augdvetal TO
TTO000TO QUTO, QUEAVETAI KAl O aPIOPOG TWV VEKPWY O€ OBIKA ATUXNUATA avd £KaTO
XINIGdeG KaToikoug. Ta apvnTikd TTpdonua TTou avtioToixouv otov Acgiktn ETridoon
XPronNg TTPOOTATEUTIKOU £EOTTAICHOU aTTd 0dnyou, atov Agiktn ETTidoong améotraong
TTPOCOXNG AOYw XPrionNg CUOKEUWV XEIPOG, otov Aciktn ETTidoon cupudpewong ota
opla TaxuTtnTag, oto A.E.IN kal otov apiBud voookKouEIokwY KAIVWYV, £TTIONG £EnyouvTal
AoyIkd kaBwg 600 autdvovtal Ta PeyEON autd, O aPIBUOG TwV VEKPWY aTTO 0dIKA
aruxfuata ava ekatd xIANIAdeg kaToikoug Ba ueiwvetal. ETmiong, o€ OAeg TG
TTAPAUETPOUG €KTOG atrd Tov Agiktn Emidoong xpAong mmpooTaTeuTikoU €EOTTAICUOU,
IKOVOTTOIEITAI O €AEYXOG OTATIOTIKAG ONUAVTIKOTNTAG TWV AVEEAPTNTWY PETARANTWY O€
ETTTEDO eUTTIOTOOUVNG 95%. O Aciktn ETTidoong Xpriong TpooTATEUTIKOU EEOTTAIOUOU,
Ba ptTopouce va BewpnOei oplakd OTATIOTIKA ONUAVTIKOG OE ETTITTEDO EPTTIOTOOUVNG
90%. AkOun, o deiktng moidéTnTac R?  eival icog pe 0.969, kpivetal apkeTd
IKQVOTTOINTIKOG, IDINITEPQ O€ OUYKPIOT PE AAAEG QOKIPEG TTOU TTPAYHUOTOTTOINONKAY, EVW
Ol OEIKTEG TTOAUYPOAUMIKOTNTAG EXOUV TIMEG UIKPOTEPEG TOU TTEVTE KOI ETTOUEVWG OEV
eM@avifeTal {ATNNA TTOAUCUYYPAPMIKOTATOG METALU TwV AVEEAPTNTWY METARANTWV
METOEU TOUG. ZUVETTWG TO MOVTEAO €ival ATTOBOTIKO OTN CUOXETION TNG £€APTNUEVNG ME
TIG AveEAPTNTEG HETABANTEG TTOU €XOUV EICAXOEI.
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5.4 ZXETIKA ETTIPPON TWV PETABANTWYV

O BaBudg emmppong Twv aveCdpTnTwy PETARANTWY OTNV e€apTNUéVN METARANTA TTOU
TEPIEXETAI OTN MABNPATIKA OXEON TOU HPOVTEAOU €KQPPACETAlI TTOOOTIKA MECW TOU
MeyEBOUG TNG OXETIKAG £TTIPPONG. O UTTOAOYIONOG Tou PeyEBoug autou BacifeTal 0Tn
Bewpia TNG €AACTIKOTNTAG KAl QVTIKATOTITPICEl TNV euaioBnoia TnG eCapTnuévng
METABANTAG OTN METABOAR MIag i TTEPIcOOTEPWY aveCapTATWY deTaBAnTwY . H
eAaoTIKOTNTA €ival adidoTaTo PEYEDOGS Kal dev eEapTaTal ATTO TIG MOVADES HETPNONG TWV
METABANTWYV. Z€ OUVOUAOPO MPE TO TIPOONMUO TwV METABANTWYV egivalr MOavo va
TTPOodIoPIOTEl  av n avénon KATToI0G avegdpTnTNG METABANTAG €MIQEPEI augnon i
Meiwon oTnv egaptnuévn NETABANTA. H EAQOTIKOTATA YA YPARPIKA HOVTEAQ DiveTal ATTO
TNV Ooxéon:

_ A X X
ei_(AXi) (Fi)—ﬁi (71_)

OT1rou Bi 0 OUVTEAEOTAG TNG €CeTACOPEVNG €CapTnUEVNG METABANTAG Xi N TINA TNG
avegdptnTNG PETaBANTAG Kai Yi h TiuA TG €aptnuévng.

O BaBPOg TNG OXETIKNAG ETTIPPONAG TWV AVEEAPTNTWY PETARANTWY diVETAI WG TTPOG TNV
ETMPPON €KEIVNG TNG METABANTAG TTOU £TTNPEACEI AiyOTEPO TNV €6aPTNUEVN METABANTH.
Eg@apudlovTag TV TTapatravw ox£on yia KaBeuia atrd TIG avegdpTnTeS METABANTES TV
MovTéEAWV TTOU dnuioupyndnkav kal uttoAoyiovTag Tov HECO OPO TTPOEKUYAV OI £EAG
TINEG:

MONTEAO 2016-2020
2XETIKN ETTIPPON
AvetdptnTeg pETABANTEG T o Sy m— e ’
- (eAaoTIKOTNT
q)

2100gpOG 6POG 42.2642252
KPI_Helmet_Dr -2.6947173 1.00 -0.181
KPI_Distraction -41.313744 86.48 -15.660
KPI_Speed -4.2619732 6.75 -1.222
GPD -0.0001960 3.588 -0.650
Hospital Beds -0.0184702 14.785 -2.677
Employment 0.4848459 -40.665 7.364

livakag 5.3 : ZxeTIKN €MIpPON LETABANTWY LOVTEAOU

H petaBAnTA Tou Acgiktn Emidoong tTng amdéotraong TTPocoxAG TTapousIAdel TTEPITIOU
86 @opéc peyaAUTepn emmppony amd Tnv PeTapAnt) Tou katd ke@aAl A.E.M. H
MeTABANTA Tou TTooooToU Epyaaciag mapouoidlel 40 @opEG ueyaAUTepn ETTIPPON OTTO
TN METARBANTA TOU KaTA KEQaAARv A.E.TT.
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5.5. AvaAuon EuaicBnaoiag

2Tnv &voTnTa QUuTH TTapoucialovtal opiouéva SiaypdpuaTa guaiodnoiag Trou
avaTrTuxenkav pe otdéxo TNV KAAUTEPN KATAvONon TNG ETTIPPONG TWV AVEEAPTNTWV
METABANTWY oTnV €gaptnuévn. Ta dlaypduuaTa auUTA TTPOKUTITOUV €AV OTNV TEAIKN)
e€iowon kABe povréAou TTapapeivouv oTaBePEG o1 UTTOAOITTEG aveEAPTNTEG UETABANTEG
Kal divovTal SIAPOPEG TINEG OTNV £CETACOMEVN AVEEAPTNTN METABANTH.

Helmet-Distraction-Speed KPlIs

28
26
24
22
20
18
16
14
12

Fatalities per 100.000 inhabitants

onN O

50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%

e KP|_Helmet_Dr KPI_Distraction == KP| Speed

Aiaypauua 5.1 : AvaAuon EuaioBnoia¢ Asiktwv Emmidoons — ©Oavarous ava ekaro
XIANIQOEC KATOIKOUG

ATTO 10 didypapua euaiobnoiag Twv Aesiktwv Amédoong (KPIs), diammoTwveTal 611 0
AgikTng ATTOd00NG ATTOOTIACNG TIPOCOXNG aTd TNV XPHAON OUCKEUWV XEPIWV,
TTAPOUCIACEl QPKETA PeEYOAUTEPN KAion ammd Toug Acikteg AmOdoong xpnong
TTPOOTATEUTIKOU €EOTTAICHOU KOl CUPMOPQWONG OTa Opla TaxuTnTag yeyovog TTou
OUVETTAYETAlI OTI N AmmOOTIa0N TIPOCOXNG €XEl TTOAU MPEYQAUTEPN ETTIPPON OTOUG
BavaTtoug atmd odIKA ATUXAMOTA CUYKPITIKA PE TOUuG GAAoug OctikTeG atTddoong.
EvoeikTiKG yia pia petaBoAl Tou Aciktn Emidoong atmo 85% ot1a 90% yia Tov Agiktn
Atédoong améoTraong TTpocoxig ol Bavarol peiwvovtal atrd 61 otoug 51 avd ekatd
XINIGdeG, evw yia Tov Aciktn ATTéd00Ng Xpriong TTPOCTATEUTIKOU KAl CUMHOPPWONG oTa
opla TaXUTNTAG TTapaTtnpEital peiwon otoug Oavartoug ava 100.000 kartoikoug TnG
TAEEWG TOU €VOG VEKPOU.
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Aigypauua 5.2 : AvaAuon Evaiobnoiag kara kepaAnv A.E.[MT— ©avdrou¢ ava ekaro
XIANIGOES KATOIKOUS

BAétTovTag 10 Aldypapua 5.2 TTPOKUTITEI TO CUPTTEPACHA OTI O APIOPOS TWV VEKPWV
MEIWVETAI avaAoya Pe TV aug¢non Tou katd kepaAnv A.E.NM, éxoviag oTtabepég TIg
uttOAoITTeEG  TINEC. AUTO oupPaivel, OTTWG Kal ava@épBnke oTnv BIBAIoypaIkn
avaokOTNon Kabwg 1o Katd ke@aAfv A.E.IM TpdkeiTal yia €va dEiKTN TTOU UTTOOEIKVUEI
TNV OIKOVOMIKN avatrTuén piag Mepipépeiag Kai T ouvhBwg ouveTTayouevn uwnAoTepn
KOUATOUPO 0OIKNG ao@AAEIOG TTOU CUUTTEPIAAUPBAVEI KOAUTEPOUG 0dNYyoUG, KAAUTEPQ
oxfMaTa Kal KAAUTEPEG UTTOOOWPES. O TINEG TWV VEKPWYV avd ekato XINGdeg AauBdavouv
MIKPOTEPEG TIMEG YIA QUENON TOU APIBUOU TWV VOOOKOMEIAKWY KAIVWV avda €KATO
XINGdeg  katoikoug Hiog [MMepipépeiag, KabBwg Kataypd@etal KAAUTEPN 1OTPIKA
TTEPIOOAWN.

Employment

e e
o N b O

Fatalities 100.000 inhabitants

o N b OO

30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Fatalities for200 HB Fatalities for 300 HB Fatalities for400 HB

Aiaypauua 5.3: AvaAuon EuaioBnoia¢ mooooTou epyaociac — Oavarous ava ekaro
XIANIGOES KATOIKOUS
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2UPQwva pe To AiIdypaupa 5.3, hia auénon Tou TTOO0OTOU £PYACiAg ETTIPEPEI AUENON
TWV BavaTwyv avd ekatd XIANIGdes. Autd utropei va €gnynbei kaBw¢ augénon Tou
TTOO00TOU  ATTAOXOANONG OCUVETTAYETAl HE TTEPIOCOTEPEG METAKIVAOEIG VIO TOUG
epyaloépevoug Kal TNV YeyaAuTepn duvaTtdtnTa aTTOKTNONG OXNUATWY. O HIKPOTEPOG
apIBUGS VOOOKOUEIOKWY KAIVWV avd ekatd XIANIAOEG KATOIKOUG QaiveTal va TTPOKAAEI
TTEPICOOTEPOUG BavAaToug ava ekaTd XINASES TTANBUCO.

5.6 MepiBadAAouoa Avaluon Asdopévwy (DEA)

2TO ONUEio auTod, TTEPIYPAPETAI TO PMOVTEAO TTOU TTPOEKUWE CUPPWVA PE TN HMEBODO
TepIBAAAouoag avaAuong dedouévwy (DEA) . H péBodog auth eTIAEXONKE ue OKOTTO
TNV KaTATagn TWV MePIPEPEIWV Kal TNV £EQYWYH CUPTTEPACUATWY OXETIKA UE TIG 0BIKA
ac@aAeic N un Mepipépeieg TNG EANGOAG. To PoOvTEAO QuTO, OTTWG EYIVE KAl PE TO
MOVTEAO TNG YPAMMIKAG TTaAIVOpOUNonG, dev cuptTepIAapBavel Tnv MNepipépeia ATTIKAG.
H ouykekpipévn Mepipépeia BewprnBnke, OTTWG Kal TTPONYOUUEVWG, AKATAAANAN yia TO
MoVTENO, KOBWG Ta dedopéva TNG Eival 0€ BIAPOPETIKI TAEEWS KAIMAKAG OUYKPITIKA PE
TIG UTTOAOITTEG T1EPIPEPEIEG, HE ATTOTEAECHA VA YNV aTTEDIDAV AOYIKA ATTOTEAEOUATA.

H amodoTtikétnta, oTo TTACiolo TnG peBOdou MepiBdAloucag AvaAuong Acdopévwy,
Ava@EPETal TNV IKAVOTNTA Miag povadag Aqyng atro@doewyv (DMU), €dw wg DMU,
BewpnBnkav ol MNepIPEpelEg, va eTTITUXEI TO UYPNAOTEPO duvaTd ETTITTEDO TTAPAYWYAS
NG METABANTAG €EOOOU, XPNOIUOTTOIWVTAG TNG €AAXIOTN TTOOOTNTA EI0CPOWV TNG
MeTaBANTAG €1066ou. H DEA egival pia un TTapaueTpikr nEBOSOG TTOU XPNOIUOTTOIEITAl
yla va a&lohoynaoel Tn oxeTIkr atrodoTikéTnTa Twv DMU, dTTwg €Taipeieg A opyaviouoi,
OUYKPIVOVTAG TIG OXEOEIG TwV JETABANTWY £100d0U-£€600U Toug. Mia atrodoTikry DMU
otnv uéBodo DEA cival autr) TTou AEIToupyei oTa oUVOPQ TTAPAYWYAS, TTPAYHA TTOU
onuaivel 0Tl EKPETAANEUETAI TTANPWGS TOUG TTOPOUG €I00O0U YIA VA TTAPAYEl TO PEYIOTO
duvaTo ATToTEAEOHA, evw oTToIECONTTOTE AAAEG DMU BewpouvTal pun atrodoTIKEG Qv
UTTOAEiTTOVTAI QUTOU Tou opiou. H atmmodotikdtnTa otnv uéBodo DEA utrodnAwvel Tnv
BEATIOTN xprion Twv TTOPWV Kal AEITOUPYEI WG KPITAPIO yia Tnv agloAdynon Kai Tn
BeAtiwon Tng amédoang o€ dIAPOPOUS TOUEIS Kal BIOUNXAVIEG.

ApXIKd, yia TV TTapaywyn Tou yovtéAou, kaBapifovtal Ta dedouéva atro TTponyoudEvn
EKTEAEON TOU TTPOYPAUMATOG KAl QOPTWVOVTAl Ol atrapaitnTeS BIBAIOBAKES eVIOAWV
oTnv R-Studio. 2Tn cuvéxeia, opTwlnkav Ta dedouéva Tou eyypdgou Excel oe pia
METABANTA PE TNV oTToia dnuioupyABnkKe uia Bdon dedopévwy yia TNV avaTiTuén Tou
MovTéAou. a TNV ouykpITIKA agloAdynon xpnoipotroinenke n péBodog DEA e input
oriented model. Ztmnv Trepimtwon TG DEA n  amodoTikdtnTa  utroAoyileTal
MEYIOTOTTOIWVTAG TA outputs Kal EAAXIOTOTTOIWVTAG Ta inputs. Na o Adyo auTd yia va
yivel n avdAuaon TnG atrodoTIKOTATAS OTO POVTEAO XPNOIMOTIOINBNKE WS outputs oxl o
aApPIBUOG TWV VEKPWYV ava ekaTO XIANIAOEG aTTd 00IKA aTuxhpaTa, dAAG 0 AOyog éva TTPOG
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TOUG VEKPOUG avd ekaTto XINIGdES kaToikoug. Me Tov TpOTTO auTd €€ac@aAICeTal N CWOTA
Aeitoupyia NG DEA KoBWG MPEYIOTOTTOINON TOU oOutput OUVETTAyETal WE TNV
eAayioTotroinon Twv apIiBud Twv VEKPWY ava ekatd XIAIGOES KATOIKOUG.

Na tnv avaAuon, wg input BewprBnkav OI1aQOPETIKEG HETABANTEG (TT.X. AE€iKTNG
Emidoong xpriong (wvng acealciag, TAnBuoudg, A.E.IMKTA.). To Return to Scale (RTS)
BewprBnke Constant Return to Scale (crs) 1o otroio onuaivel 0TI N augnon oTta inputs
odnyei o avdloyn auénon oTo output. XpnoipoTrolcital To model_basic woTe va AuBei
10 poviéhAo CCR DEA pe OuvolikA TeXVIKA  aTTodoTIKOTNTA Kal OX1 OXETIKA
atrodoTIKOTNTA Kal To orientation €ival input-oriented. ‘Eyivav did@opeg dOKIUEG PE
OPKETOUG ouvduaooUug peTaBAnTwy. Qotdéoo, Tmapakdtw Trapoucialovial  Ta
arroTeAéopaTa TNG KAAUTEPNG doKIPAG. H dokiu auTr TTepIAauBAveEl TIG HETABANTEG TOU
apiBpol Twv vekpwv o€ odIKA atuxiuata, kol Toug Acikteg ETmidoong xpriong
TIPOOTATEUTIKOU EEOTTAIOCUOU, ATTOOTIOONG TTPOCOXNG ATTO TN XPrON CUCKEUWY XEPIOU
KAl CUPPOP®WOoNG oTa 6pla TaxuTnTag.

2T0 TTAPAKATW OIdypappa TTapoucidletal n Katdragn Twv lNepipepeiwv pe Bdon Ta
amroteAéoparta TG DEA. O1 Mepigpépeleg e To uPnASTEPO OKOP YIA TIC ETTIOOCEIS OBIKNG
ac@daAeiag cival n Kevrpikry Makedovia kal To NOTIo Alyaio evw ol lNepipépeieg pe 1o
XauNAOTEPO okop gival Ta lovia Nnoid, n lNeAotrovvnoog kai n Z1eped EAAGDQ.

DEA Efficiency Score
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Aiaypauua 5.4: ArroreAéouara povréAou DEA
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KE®AAAIO 6 : Zuptrepdocpara

6.1. ZUvown aTTOTEAEOUATWY

210X0 TnNG TTapoucag ATAwpaTIKAG Epyaociag atroteAei n oUykpion Tou €mITTESOU
o0IKNG aoc@dAeiag peTalu Twv [lepipepeiwv TG EAAGOOG.  SuyKekpIpéva
MEAETAONKE N eTTIppor] OIAPOPWY XOPAKTNPIOTIKWY TwV lMepIPePEIY OTO OGUVOAIKO
apIBuS Twv BUPATWY AGYW OBIKWV ATUXNHATWY PE TN XPON OTATIOTIKWY JOVTEAWV.

MeTd Tov KaBopIioud Tou EMIBIWKOUEVOU OTOXOU, TTpayuaToTToifdnke n BiBAIOypa@IKn
AVOOKOTTNON E£PEUVWV OUVAQWYV HPE TO QAVTIKEIMEVO TNG TTapoucag AITTAWUATIKNG
Epyaciag og xwpeg TNG EupwTraikig 'Evwong aAAG Kal TTAYKOO UiwG.

AKoAOUBwG TTpayhaTOTTOINONKE N CUAAOYR KOl £TTESEPYACIA TWV OTATIOTIKWYV
OTOIXEIWYV, TTOU KPIONKAV aTTapaiTnTa YIa TNV ETTITEUEN TOU TTPOAVAPEPOUEVOU OTOXOU.
H ouAAoyr Twv dedopévv XwpioTnke o€ dUO ETTINEPOUG PEPN. APXIKA Eva HEPOG TWV
O0edouEVWY OUAAEXDNKE aTTd €peuvnTIKl] OPAdA, HECW METPACEWV Trediou yia
T€é00€epIG Baoikou Acikteg Emidoong OdIkAG Ao@dAciag (taxutnta, xprnon {wvng
ao@QoAgiag, XpAon TTPOCTATEUTIKOU €EOTTAIOUOU Kal aTréoTTIacn TTPoooxXhg odnyou
eCAITIOG CUOKEUWV XEIPOG).

O1 pyerpnoeig mediou TTpaypaTotroiNdnkav o€ KATAAANAa €TTIAeyPEVEG BEOEIC TOU
00IkoU OIKTUOU O¢ TTOAEIg Kal Twv dekaTpiwv Mepipepeiwv TG EAAGdog (ABAva,
XaAkida, Képkupa, HpdkAeio, lwavviva, Kocavn, Adpioa, MNMarpa, Pédog, ©@sooalovikn,
TpitmoAn, =avon, NAgog, ZAPog). ZUYKEKPIYEVA, TTPAYUATOTTOINONKAV TTAPATNPNOEIG
€T TNG 0doU o€ TOTTOBETiEG avd TUTTO 0doU (ACTIKEG OOOI, UTTEPACTIKEG ODOI Kal
QUTOKIVNTOOPOOI), OTTOU WG AoTIKEG 000i opifovTal ol 000i EVTOG TWV KATOIKNKEVWV
TTEPIOXWYV, EVW WG UTTEPACTIKEG 0d0i OpifovTal OI 0D0I EKTOG KATOIKNUEVWYV TTEPIOXWV,
TTANV TWV auToKIVNTOBPOUWY. OAEG oI HETPROEIS TTEDIOU TTPAYUATOTTOINONKAV KATA TN
OIGpKEIa TG NUEPAG, TIC KaBNuePIVES (AeuTépa-TNapaokeur) Kal Ta ZapBaTtokUupiaka.

2TNn OUVEXEIQ OTO OEUTEPO PEPOG, TUAAEXBNKAV ATTaPAITATA OTOIXEIA VIO TA OIKOVOUIKA,
Onuoypa@IK&, KOIVWVIKA, UYEIOVOMIKA KOl HETAPOPIKA XOPOKTNPIOTIKA KAOE
Mepipéperag, atmd Baoeig didgopwy opyaviopwy 6TTwg EUROSTAT kail EA.ZTAT kai
avaTtrTuxOnke n oxeTIKN BAon dEDONEVWIV.

Tn cuAAoyn Twv dedopévwv akoAouBnaoe n KAaTtAAANAN ETTECEPYQTIa TOUG TTPOKEINEVOU
va emmAeyei N KatdAAnAn pebodoAoyia kal va TTpayuaToTroindei n eiI0aywyr] Toug 0T0
€10IKG oTaTIoTIKG AoyiopikOd R-Studio. Na Tnv oTaTioTikr) avdAuon XpnoIJoTToINOnKe To
Fpappiké Movtédo MaAivdpounong Kal UOTEPA ATTO APKETEG OOKIPES Kal OIAPOPOUS
ouvOUAOoHOUG, avatrTuxOnke Eva HOVTEAO yia OAeg TIG Mepipépeleg TNG EAANGDOG TTANV
NG Mepipépeiag TnG ATTIKAG. O AGyog yI' autd eivarl 0TI n ATTIKN €ival UTTEPBOAIKA
MeyaAUTepn [Mepipépeia o€ TTANBUOPO Kal TTOAAG aTTO TA XAPOKTNPEIOTIKA TTOU
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ava@EPOnKav TTAIPVOUV aKPAiES TIUEG, ME QTTOTEAECUA VA DIOPEPEI ONPAVTIKA OTTd TIG
uttohoitreg 12 Mepipépeieg. Ta povréAa autd oAokKANPWONKav Pe ToV UTTOAOYIOHO TNG
euaio0naoiag Kal TNG EAACTIKOTNTAG TWV AVEEAPTNTWYV METABANTWY, OTTWGS QaAivETAI OTOV
TTiVAKQ TTOU aKOAOUBEI.

AveEdpmreg MetaBAnTEG Estimate t value ei*
>100ep6G Opog 42.264 8.452 -
Aeikmg Emidoong Xpriong

MpooTateunkou EEoTTAIooU

(kpavoug) -2.695 -1.93 1.000
Agikmg Emidoong ArécTraong

Mpoooxng -41.314 -8.114 86.478
Agikmg Emidoong Zuppdpewaong

oTa Opia Tayimrag -4.262 -4.894 6.750
A.E.N 0.000 -6.828 3.588
NoookopelakEg KAiveg -0.018 -11.936 14.785
Mocoo1o Epyaaciag 0.485 7.045 -40.665
R"2 0.969

[livakag: ZUyKeVTPWTIKOS TTIiVAKAS OVTEAOU YPAUUIKAS TTAAIVOPOUNCNS

TéNog, TrpayuaTotroifonke MepiBdAAouvoca AvaAuon Aedopévwy (Data Envelopment
Analysis — DEA), péow Ttng otroiag €yive katdraén twv egetaldopevwy Mepipepeiwv
avoAOYWGS Twv €MOOCEWY TOUG OTAV 0OIKI aOQAAEIa. ZTnV TTePITTTwon NG DEA n
a1rodoTIKOTNTA UTTOAOYICETAI PEYIOTOTTOIWVTAG TA outputs Kal €AAXIOTOTTOILVTAG TO
inputs. MNa 1o Adyo auto yia va yivel n avaAuon Tng atmodoTIKOTNTAG OTO POVTEAO
XPNOIMOTTOINBNKE WG outputs oxl 0 apIBUOS TwV VEKPWY ava eKaTo XIANIAdES atrd 0dIKA
aruxnuarta, aAAad o AOyog £va TTpoG TOUG VEKPOUG avda eKaTo XIANIADES KAToiKoUG. Mg Tov
TPOTTO autd eEaoc@alieTal n ocwoTh Asitoupyia NG DEA kabwg peyioToTToinon Tou
output CUVETTAYETAI JE TNV EAAXIOTOTTOINGN TWV APIBUS TWV VEKPWYV avd eKaTO XIAIGOES
KATOIKOUG. MEAETWVTAG TA OTOIXEIA, ETTEITA ATTO KATAAANAEG BOKIUEG, dNUIOUPYRONKE TO
TEAIKO povtého DEA. Ta amoteAéopata mng lMepiBdAAoucag AvaAuong Aedopévwv
ouvowicovTal TTapaKATW:
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Inputs |KPI Helmet DR |KPI Distraction |KPI Speed
Outputs 1/Fatalities per 100.000 inhabitants

DEA Efficiancy Score

1,000 1,000
1,000 0,864
0,900 0,796 0,776
0,800 0,765 0,709 0,694
0.290 0598 0,559 0,552
0,500 o 412
0,400
0,300
0,200
0,100
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Aiaypauua: AmmoreAéouara povréAou DEA

6.2. 2UVOAIKA oupTTEPAC AT

ATé T1a didgopa oTadia Tng ektTovnong g AImmAwpaTikKAG Epyaoiag mpoékuyav
atmmoTeAéopaTa Aueca ouvdedepéva e TOV KUPIO OTOXO TTou €xel TeBei apyikd. Ta
ONMAVTIKOTEPA CUNTTEPACHATA TTOU TTPOKUTITOUV €ival Ta €ENG:

1. Aiammotwenke 611 n augnon Tou Agiktn ETidoong xpong rpooTATEUTIKOU

€COTTAIOOU CUCXETICETAI JE TN HEIWON TOU APIBOU TWV VEKPWYV OTA 0OIKA
atuxAuara. Autd cuppaivel KABWG Pe TNV XpHon TTPOCTATEUTIKOU £EOTTAICOU
MEIWVETAI N 0OBAPATNTA TOU ATUXHMATOG, UEIWVOVTAG TOV KivOuvo BavdaTtou.

. H at¢non tou Aciktn Emidoong améoctraong mpoooxns Adyw Xpnong
OUOKEUWV XEIPOG ETTIPEPEI CNUAVTIKA MEIWOT TOU APIBUOU TWV VEKPWYV
ota odika aruxfuara ava 100.000 katoikouc. H avuénon tou &€iktn auTtou
UTTOVOEI TNV PEYAAUTEPN TTPOCOXI TWV XPNOTWV TNG 0doU, KAtd Tnv odrynon,
ME aTmroTéAeopa TNV omroQuyrl OOIKWYV OTUXNUATWY  Kal  ETTOMEVWG VO
onuelwvovTal Aiyotepa Bavarneoépa atuxniuaTa.

. Hatgnon tou Aciktn ETridoong cupuopewong ota 6pia TaxuTnrag odnyei
o€ pEiWOoN TWV BaVATWY OTA OBIKA aTUXAMATA ava eKATO XIANIAOES KOTOIKOUG.
MBavn €¢Aynon civar 6T n aug¢non TG TaxUTNTAG, QUEAVEI TNV OPMN TOU
OXNMATOG KATA TNV KPOUOT, N OTToia PE TNV OEIPA TNG AUEAVEI TNV ETTIKIVOUVOTNTA
TWV QATUXNUATWY  TToU TTPOKUTTTOUV. [lapdAAnAa, ol peydAeg TaxUTnTEG
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8.

OUVETTAyovTal Kal PeEyaAUuTepn atmoéoTacn TTédNonNG Tou OXNMATOG KATA TO
PPEVAPIOUO KAl O€ TTIOAVES EKTPOTTEC TOU OXNMATOG aTTO TNV TTOPEia Tou OTav O
00NYOG eKTEAEI WIKPESG OTPOPEG OTO TIMOVI.

H augnon Tou katd kepaAnv A.E.l cuoxeTifeTal ye Tn JEiwon Tou apiduou
TWV VEKPWYV OTA 00IKA aTtuxAuaTa. [pokeiTal yia éva OgikTn TTOU UTTODEIKVUEI
TNV OIKOVOMIKA avaTtTugn udiog lMepipépelag Kal T ouvhBwg OUVETTAYOUEVN
uwnAOTEPN KOUATOUPQ OOIKAG ao@AAEIag TTou ouuTTEPIAaUBAVEl KOAUTEPOUG
odnyoug, KOAUTEPO OXNMUATA KOl KAAUTEPEG UTTOOOMES. ETTITTAéOV N cUOXETION
auTh gival cupewvn Pe T diEBvn BiBAIoypagia.

H at¢non Tou apiOpoU Twv VOOOKOUEIaKWY KAIVWYV avd 100.000 kaTtoikoug
odnyei oTn peiwon Tou aApPIOUOU TwvV BavdTwyv amwd odIKA aTuxXAuaTa.
YWnAOG apiBudg VOOOKOWUEIAKWY KAIVWV onPaivel iowg n Utrapén PeEyYaAUuTePNG
d108e01udTNTAG OTO  VOOOKOMEIA yia TNV TEPIBOAYN Twv TPAUUATIWY,
uUTTOONAWVEI PEYAAUTEPO QPIBUO 1ATPIKOU TTPOOWTTIKOU KAl EVOEXOMEVWG
KaAUTEPN 10TPIKA TTEPIBaAWN. ETTiong o apiBudg Twv VOOOKOUEIOKWY KAIVWV
aTroTeAEl Kal EIKTN TNG olkovouiag piag TTeploxns. Otmmwg €xel amodeixTei amo
OXETIKES BIBAIOYPAQIES, TETOIOI OIKOVOUIKOI OEIKTEG OXETICOVTAI JE TN MEIWON TWV
O00IKWV ATUXNMATWYV Kal TwV BUPATWwyY 0€ auTd.

AlamoTwonke 611 N av§non Tou TrTooooTou Epyaciag odnyei otnv auvgnon
TOU apPIONOU TWV VEKPWV OTA O0BIKA aTtuXuaTa. Evoexouévwg dtav UTTapxEl
uYnAoG TT0000TO £pyaciag, TTEPICCOTEPOI TTONITEG Ba ETAKIVOUVTAI Kal IDIQITEPQ
TIC WPEG AIXMAG YyIa va @QTACOUV OTOV XWPOo €pyaciag Toug. ETtiong Ba
TTPOXWPAOOUV OE ayopd OXAMOTOG, Kal Ba KAvouv PeyaAUTEPN XPrHon auTwyv
agou diaBéTouv TNV OIKovouik duvarétnta. AnAadrn, augdvovtalr Ta
OXNMATOXIANIOUETPA, PE AUEDN ETTITITWON TN AUENON TWV ATUXNUATWY KAl TWV
ETTEPXOMEVWV BavAaTwy atrd auTtd.

2T0 HOVTENO YPAPUIKAG TTAAIVOPOUNONG Xwpig TNV Mepipépeia ATTIKNAG 0 AgiKTNG
Emidoong améomraong TpoooxXng TrPoKaAei 86 @opég HeEyaAUTEPN
gmppon oTov apifud Twv Bavatwyv ava 100.000 oe oxéon pe Tov Aegiktn
Emidoong xpAong TmpooTateuTikoU egomrAicpol. To moocootdé Epyaciag
avTioToixa £xel 40 @opEG HEYAAUTEPN ETTIPPON.

Ooov agopd o1o povTéAo TNG peBodou DEA, traparnpeital oT1 o1 Mepipépeieg
™G Kevrpikig Makedoviag kai Tou Notiou Alyaiou egival o1 TTAéov
at1rodoTIkéG ue okop ioo pe 1. O1 uttdAoiTreg MepiPépeieg dev eival ATTODOTIKEG
ME TIG XEIPOTEPEG aTTO AUTEG va gival auTr) TnG MNMeAotTovviicou pe okop 0,55 Kal
auTn TNG ZT1Epeds EANGdOG pe okop 0,41.
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9. H péBodog Tou Mpappikolu MovtéAou MaAivdpdunong civai KatdAAnAn yia Tnv
avAaAucon TNG €TTIPPONG OIKOVOUIKWY, KOIVWVIKWY KOl CUYKOIVWVIOKWY OEIKTWV
oTnVv 00IK aoPAAsIQ.

6.3. MNMpoTdoeig yia BeATiwon TNG 0dIKNAS AOPAAEIOG

Me Baon Ta CUPTTEPACHATA TTOU TTPOEKUWAV aTrd TN oUVOEon TWV ATTOTEAECUATWY,
aAAG kal o ouvduaoud pe GAAa oToixeia, gival duvatd va daTuTTwOOUV O CUVOAIKEG
TpoTdoelg TNG AITAwuaTIKAG Epyaciag, Tou evOEXOUEVWG UTTOPOUV va CUPBAAouv
oTnVv BeATiwon 1600 TNG CUUTTEPIPOPAS TWV XPNOTWYV TG 060U OGO Kal YEVIKOTEPA TNG
00IKAG A0@AAEIOG OTTWG AUTEG ouvowiovTal TTAOPAKATW.

O1 gpopei¢ TNG TTONITEIOG TTOU €ival UTTEUBUVOI yIa TNV EQAPPOYA Kal TNV TTApaKoAoUBnon
TNG TTPOGOOU TOU €BVIKOU TTPOYPANPATOG 0OIKNG ao@AAEIag ogeilouv va Aaupdavouv
uTTOYWN TNV ETTIPPON OIKOVOUIKWY, KOIVWVIKWY KAl CUYKOIVWVIOKWY OEIKTWV KOTA TN

@don TG agloAdyNang TG EQAPUOYNG TOU TIPOYPAHUATOG.

EmimrA€ov, n TToONITEia O@EiAEl va €VTIATIKOTIOINOEI TOUG €AEYXOUG O€ dIA@opa KUpIa
TMAMATA 00wV, WOTE Ol 0dnyoi va eival o€ €maypuTIvnorn, evw TauTdéxpova va
emPBAAOVTaI KUPWOEIG 0 OAOUG EKEIVOUG TTOU EEAKOAOUBOUV Va Unv TNPOUV Ta PETPA
00IKAG aoPAAEING.

EmTpooBETwg, HECW TNG CUYKPITIKAG AEIOAOYNONG TwV ETTIOOCEWV 0OIKNG AOPAAEING
TWV TTEPIPEPEIWV, DIVETAI N EUKAIPIA va EVTOTTIOTOUV Ol MepIQEPEIEC PE TIGC KOAUTEPES
ETTIOOCEIG KAI VA ATTOTEAECOUV TTPOTUTTA YIA TIG UTTOAOITTEG [EPIPEPEIEG HETW DIAPOPWV
KOAWV TTPAKTIKWY OOIKAG AOQPAAEING TTOU EQAPPOLOUV.

AKOUN, KaAG Ba ATav va UTTAPYXOUV OTPATNYIKA oXEDI0 00IKAG ACPAAEIAG KAl va TiBevTal
otoxol oe emimedo lMepipépeiag. KaBe Mepipépeia TTPETTEI va €XEl CUYKEKPIPMEVOUG
OTOXOUG VIO TN MEIWON TwV aTUXNUATWY Kol TWV TTaBoUVTWY KABWG Kal yia TN
ouvTApnon Tou 0dIKoU OIKTUOU, WOTE va KIVOUVEUOUV 000 TO duvaTtov AIYOTEPO Ol
XPAOTEG TNG 000U

TENOG, N TOTTOBETNON TTPONYHEVWY TEXVOAOYIWY O€ APKETA TURuaTa 0dwv Ba Bonbouoe
OTOV EVTOTTIONO TWV TTapaBartwy, KabBwg n QuOoIKr TTapoucia Tng Tpoxaiag Ba nrav
aduvarn o€ TToAAG onpeia.

6.4. NpoTACEIS yIa TTEPAITEPW EPEUVA

2710 TTAaiolo Tng Tapoucag AMTAwMATIKAG Epyaciag digpeuviBnkav o1 OIKOVOUIKOI,
KOIVWVIKOI KAl KUKAOQOPIAKOi OEIKTEG ETTIOOONG TTOU £TTNPEACOUV TNV OOIKI Ao@AAEIT
ot MepipEpeieg TNG EANGDOG. Na TV eupUTEPN PEAETN TOU QVTIKEIMEVOU TNG ODIKAG
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QOQAAEIaG KOl Twv Tpoxaiwv atuxnudtwyv Twv [lepipepeiwyv, evdiapépov Ba
TTapouaciade n digpelvnon TWV TTAPOAKATW:

>

Aedopévou 611 oTNV TTapouca AITAwWUATIKA Epyacia, To 0UVOAO TwV NETPHOEWV
OUAAEXONKE KaTd Tn OIApKEIa TNG NUEPAG, evdla@épov Ba eixe n ouAhloyn
oToIXEiwv KaTtd TN OIAPKEIA TNG VUXTAG, ME OKOTTO T OUOCXETION TNG CWvng
ao@aAciag kal Kpavoug he Baon TNV wpa NG NUEPas. To Bpddu n odriynon
AauBavel xwpa o€ 0d0UG PE PIKPOTEPO KUKAOPOPIOKO POPTO, OTTOU O 0dnyoi
ageAolv TNV oofBapdtnta TG Cwvng aOQ@aAEiag Kal KPAVOUG Kal TNG
OUMNOPOWONG oTa Opia TaxuTnTaG.

2UYKPION TWV ATTOTEAEOUATWY PE AVTIOTOIXA MOVTEAQ AAAWV XWPWV, OTTWG YIa
Tapadeiypa 1a Kpdatn-MEAN kai o1 Mepipépeieg TnG EupwTraikns ‘Evwong.

2UAoyn TTepIoadTEPWV BEBOUEVWYV YIa KABE Mepipépeia 6TTwG yia TTapadelyua
MKOG 00IKOU BIKTUOU, HAKOG UTTEPACTIKWY 0OWV K.O.. ZUNTTEPIAAUBAVOUEVWV
TWV €MITTAéOV PETABANTWY, Ba SIAPNOPPWVATAV WIA TTIO OQAIPIKA EIKOVA YIa TV
etTidoon otnv 0dIKr ac@AA&gia Twv MNepipepeluv oTa 0OIKA aTUXAHATA

Etriong, evdia@épov €xel Kal n OOKIU OIAQOPETIKWY PEBOdWYV OTATIOTIKAG
avaAuong Je OKOTTO TNV AVATITUEN MOVTEAWV TTOU EVOEXOUEVWG divouv £¢iocou
ONUAVTIKA aTTOTEAEOUATA.

Emmpocbétwg, éva akoun Brua mrepaitépw €pguvag Ba nTav va ouAAexBouv
dedopéva atrd TTepIocdTEPa £TN yia Toug Acikteg ETTidoong 0dIKAG aopAaAEIng
KaBwg Kal AANEG NETABANTEG, WOTE va dIEPEUVNOET TTEPAITEPW N CUCXETION TOUG
ME TNV 00IKN aoPAAcgIa.
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