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Evyapiotics

H mapovoa epyacio amotedel Tnv ATLYOKY €PYACia Yoo TNV OAOKANP®ON TMOV
omovd®Vv pov oto Tunquo Eévov Nowoowv, Metdppaong kot Atepunveiag tov loviov
[Mavemompiov. Katapyds, o n0eha va evyapiomiom Oeppud tovg kabnyntés pov k. Aifa
Yompo kot K. Kepapida Xwtpro, ot omoiot avéAafayv Ty eronTEIR VTG TNG EPYOTING,
Y10L TOV YPOVO TTOV OV APLEPMGAYV, TIG TOAVTIUES CLUPBOVAEC TOVG Kot TV OTNPLEN TOV OV

£0e1&av 660 Kapd SOVLAELO TNV TTLYLOKY LOV EPYACIOL.

Emumiéov, Ba n0eka va evyaptot|cm TV 01KOYEVELD LoV OAAGL Kot TO, VITOAOUTOL
KOVTIVE OV TPOGMOTO TOV NTaV dimAa pov kad’ OAn T SLEPKELL TOV GTOVIDV OV, Y10, T
ompEn Kot TNV EUTIGTOCHVN TOL HOoL £0€1&av OAM T YPOVID TOV GTOLOMV OV GTNV
Képrvpa mote va Kata@épm vo Tdocm TOug GTOYOLS OV KOl VO TPOYHLOTOTOUW|CM TO

ovelpa Hov.
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Ilpoioyog

AVTIKEIPLEVO NG TOPOVOOC TTUYIOKNG €PYOCIOG OmOTEAEl 1M UHETAPPOCT €VOC
KEWEVOL atd TNV Ay YAMKT TNV EAANVIKT] YADGGO KOOMG KoL 0 LETAPPOUCTIKOG GYOAOGUOG
™mc. To keipevo pe titho “The Evaluation of the Final Impact of Wuhan COVID-19 on
Trade, Tourism, Transport, and Electricity Consumption of China” twv Mario Arturo
Ruiz Estrada, Donghyum Park kot Minsoo Lee, dnuociebnke otic 9 Maptiov 2020 otov
Iotétono “SSRN Electronic Journal” amd 6mov ko avokthnke. To apmtoéTLRO KEiNEVO
TPOYUOTEVETOL TO TTOG emmpéace N vocog tov Covid — 19 v owovopio g Kivag,
eetdlovtag T€ooEPIC TOUEIG KOL TO GCULYKEKPUEVO TO EUTOPLO, TNV KOTUVOAMOT
NAEKTPIKNG EVEPYELNS, TOV TOVPIGUO KOL TIG WETAPOPEG, YPTOLLOTOLDVTOG OPLCUEVA
OIKOVOUIKG LOVTEAQ KO EOIKOTEPOL TO TPOGOLOIMTY) OIKOVOLKNG Kpiong e§ottiog palikmv

LETASOTIKMDV Kol LOAVGUATIK®V aobBeveldv (tpocopointig ECMCID).

[T ovykekpéva n Tapovoa epyacio yopiletar oe dvo pépn. To npdTO PEPOG
TEPAAUPAVEL TN LETAPPACT] TOV KEWWEVOL OO TV OYYAIKY| GTNV EAANVIKY YADGGA KOOMDG
Kot To TP®TOTVTO Keipevo. To debtepo HEPOC apopd TNV AVAALGN TNG UETAPPOUCTIKNG
Bempiog kol wpdéng ko divetar 0 yevikog optopdg g petdppoons. EmmAéov, yivero
avapopd TOG0 GTO LETOPPUCTIKAE TPOPANLOTA OGO Kol GTIC LETOUPPACTIKEG OVGKOMES TOL
OVTILETMMIGO KATA TN LETOPPACTIKY] dtadikacia, kKabmg Kot 6Tovg TPOTOVG EXIAVOTG TOVG.
Téhog, axorovBovv ot BiAloypagikes avapopés, oTic onoieg eivor Baciouévn n tapodca

TTUYLOKY EPYACiaL.



https://www.researchgate.net/journal/SSRN-Electronic-Journal-1556-5068
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Iepiinwn

Y10 moapdv Eyypago, a&toroyeitar n emidpacn tov COVID-19 and ™ Tovydv
(AcBévero Kopwvoiov 2019) oe 1€00€p1g GTPATNYIKOVE TOUELG — ). GTOV TOVPIGUO, OTIG
EVAEPIEC LETAPOPES, OTO O1EOVEG EUTOPIO KOl OTNV KATAVAAMON NAEKTPIKNG EVEPYELOG TNG
Kwelwkng owovopioc. ['a va yivel avtd, avantdicoetol Kot epappdletar Eva vEo LOVTELO
— 0 TPOGOUOLMTNG OKOVOUIKNG Kpiong e&attiog Lalikdv HETASOTIKAOV Kol LOAVGLOTIKMV
acOeveldv (mpocopoimtig ECMCID). O mpocopotdig ovamtiooeL o, LoKPO-0VVOLUIKT
aviAVoN VIO S1OPOPETIKA TBAVA GeEVAPLO MGTE Vo aEtoloynBel 1 emidpaon pog nalikng

UETAOOTIKNG Kol LOAVGHOTIKNG aoBEveLag ot Ppayumpofecun okoVOULKY MI000T oG

XDPOG.

1. Ewsayowyn

O COVID-19 7 acBéveia Tov Kopwvoiod 19 Eéonace 10 Aeképfpro tov 2019 ot
Tovydv, v Tpmtevovca g erapyiog g AAK, Xovumél, kot eEamimOnke TaydTata 6TV
Acia kou og 0AOKANPO TOV KOGUO Gav Topvn Aairamo. EEedyOnke o po moykdopuo
ONUOGLA VYEWOVOLIKT Kpiom HOAG L GE pepkovs unves. MdAtota, otic 8 Maptiov tov
2020, o cvvolikdg aplBpdc tov emPePfotdpéveoy KPOLOSUATOV TOYKOCUIMG EQTOVE TO
106.369. H AAK petpovoe v mieioynoia tov emPefaiopévav kpovopdtov — 80.695 —
®otOc0, P aStoonpeiont éEapon onuewmdnke Ko oe GAAeG yopeg Ko meproyxés. O
apOpog Tov kpovoudtov vrepéPn ta 7.300 otnv Kopéa kot ta 5.800 1660 610 Ipdv 660
kot otV ItodMa. Axoun, moArés dALec KUpleg YMPES onUeimGaV oNUOVTIKE voOuepa
emPePariopévov kpovoudtov — I'adria (949), Tepuavia (800), Iomavia (525), lonwvia
(461) xon H.ITL.A. (433). O apBuodg tov Bavdtov maykoouing éptace tovg 3.600. v
AAK, omv emopyia tg T'ovydv, to emikevipo tov COVID-19, petpovcav 67.707
kpovopota. Alkeg emapyieg pe afloonueioto  voOUEPO  KPOLOUAT®V NTOV 1
Kovavyktoovyk, n Xevav, n Toetowdvyk, n T'ovxdv kot n Avyovél. O COVID-19, wg
TOYKOGUIOL VYEIOVOUIKT Kpion, NN EMOKIALEL TPONYOVUEVE EMEICOO0. GOPAPDV

KOpVoidV Tov giyav Eeomdoel — tov SARS 10 2002-3 (8.437 emBeforwpéva kpodouato




kol 813 Odavaror) koau tov MERS 10 2012 (2.499 emiPeforopéva kpodopata ko 861

Oavator).

[Tavew an’ 6Aa, o COVID-19 eivon pio maykdopa vysovoukn kpion. IHoapd
YounAr Bvnodtta e cvuykpion pe tov SARS kot tov MERS, 1) vynAn petadotikn gvon
0V €Yel okopmicel T0 EOPo maykoopiog. Tn otiyur] mov N o dGueon minT®ON TOL
COVID-19 agopd otnv vyeio Kot oty vyglovoukn tepiBaiym, elvar gityovpo o1t Oa £xet
EUUECH TEPAOTIEG OIKOVOUIKEG CUVETEIEG. YTTAPYOVV TAPO, TOAD TPOTOL LLE TOVG OTOT0VG
umopel o COVID-19 va ennpedoet v otkovopio. H katavédilmon, o Aavikd eumopto Kot
0 KAGOOG TV VANPESIOV OVOUEVETAL VO, deXO0VV coapd TANYLO 0POV 1) EUTIGTOGHVI TOV
KOTAVOA®TOV KAoVI(eTol Kot amoeevyouy va Byovv éEm. O deBvig Touplopnog Kot To
ta&id emiong Bo amodiopyavwBodhv AOY® TV TOEWIMTIKOV TEPLOPIGUOV KOl TMOV
petpévev agporopik®v ttnoewv. EmmAéov, o COVID-19 Ba BAayet to dtebvég epumopro,
e&autiag g petwpévng nmong kabmg Kot TG Amodlopydvmons 0TS TAYKOGULES OAVGIOES

€QOOLOGLLOV.

Av kot o COVID-19 Ba €xet éppeceg cuvéneieg oty marykOGHLO OKOVoio Kot TO
eumoplo, 1 AAK icog va avaldfet T pepida tov AEoVioc? TV apVNTIKOV OTKOVOUIKGOV
emmtdcemv. Avti Nrav 1 verddeon katd ) odpkela g kpiong tov SARS 1o 2003, ko
avapévoope va supfet to 1010 ko pe tov COVID-19. Ev téhet, mapd v dtacmtopd tov o€
0AOKANPO TOV KOGLO, 0 KUPLOg 0YKOG TV emPePatopévov KpousudTov cuveyilel va
ovykevipoveror oty AAK. Xvvenwmg, sivan mboavo va emPapuvBel kot to peyadlvtepo
HUEPOG TOV OTKOVOLKOD avTikTumov TG acfévelog. Tavtdypova, 0 OIKOVOUKOS OVTIKTUTOG
omv AAK Ba dopépel and topéa oe topéa. Znv avdivon pog egetalovpe téooepig
Baotkovg 6Tpat koS TOpELS, OTMG TOV TOVPLIGHO, TO SLEBVES EUTOP1O, TIC OLEPOUETAPOPES
KO TNV KATAVAA®GN NAEKTPIKTG EVEPYELOG, OOV ivarl TOAVE 0 avTikTLTOC TNG GOEVELNG

va tvor amtog.

2 3TM: ItV MPOKELéVN TiepimTwon n ékdpacn «pepido Tou Aéovtog» XpnoLomoLeitat yia va SnAwoel ot
n Kiva Ba avaldPet to peyalitepo pepidlo euBUVNG TWV 0PVNTIKWY EMMTWOEWYV TNG mavonuiag.
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Apykd, peta&y 2010 kon 2018, ta é60da ™ AAK amd tov tovpiopd avénonkov
nepinov xotd 19,5% emoiog, and 231,6 doekatoppdplo dordpia to 2010 oe 902
dtoekatoppvpto To 2018. Katd m dudpketa g id1ag meptddov, 0 aptBpdc Tmv ToupieTtov
avéndnke mepimov kotd 12,2% emoiong, @tavovrog to 5,7 dioekotoppvpo to 2018.
Xoppova pe v EOvikh Zratiotikn Yanpeoio, o Toupiopog kot ot cuvaeeic Bropmyavieg

avtmpooonevay 1o 4,48% tov AEII 10 2018 (BA. Ewova 1 ko 2).

Eik. 1: Ercodijpata Tovpiopow ko Avaatoin Ew. 2: Tovpioteg ka1 AvanToZn
AAK: Ersodnueta Tovpiopod AAK: Tovpioreg
Aig Aokdpro HITA E'fxﬂl}{iﬂﬁ ' Exotopudpia drop === Eyyopiog
1200 - —A!aﬂmg Eioepydpevog 60% 6000 - mmmm Algfvi Ewogpyopevog - 30%
Zivoro Thvol
i R B VVOLO
Iooooto Avantvgng L 50% Togootd L 25%
800 4 (ths) 4500 Aviatugng (rhs)
r 40% 20%
600 4 ',1 - 30% 3000 4 ‘ I I I L 15%
-l F 20% L 10w
3009 1500 | 0
L 10% | 5o
0 L 0% o] | v

2009 2011 2013 2015 2017 2009 2011 2013 2015 2017

IInyn: Ymovpyeio [Toltiopov kot Tovpiopov. IInyn: Yrovpyeio [Toirticpod kot Tovpiopod.

O eyyaoplog Tovpiopdg vINPée 0 PacIKOG TLADVOG TNG TOLPICTIKNG Propunyaviog.
To 2018, avtumrpocdneve 10 85,9% TtV GLVOMKOV €600V Kol T0 97,5% TOL GLVOAIKOV
tovptopoV. Katd v mepiodo 2010 — 2018, ta £600a ToL £YYDPLOL TOVPIGHOL KABDG Kot
0 aplOUOC TOV EYYDOPI®V TOVPIOTAOV EETEPACAY TO O1EOVES E1GEPYOUEVO TOVPICUO, LE LECO
pLOUd avénong 20,2% ko 12,7%, avtiotorya. Ztig 24 lavovapiov 2020, n AAK avéoteire
emionuo. opodkég exdOpopég o eomTEPKO Kol eEmTEPKO, KAODG KOl EKTTMOCELS
CLYKEKPIUEVOV TOEWIOTIKOV TPOIOVI®OV OMMG OEPOTOPIKAV EIGITNPIOV Kol TAKETMOV
Eevodoyeimv egattiog Tov COVID-19. Avti ) moAttikn dev emnpedlel LOVO TOV ECOTEPIKO
TOVPIOUO, TOL oToiov Ta £50d0 T0 2018 avépyovtav oe 774,9 dicekatoppvplo dSordpa,

oAld ko tov e€mtepwcd. To 2019 vmnpyav 140 exatoppdpia eEepyduevor KivéCot
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tovpiotes. Ta £E0da Tov e€epydevov Tovpiopov aveépyovtay ota 115,3 61¢ to 2017. (BA.

ewova 3 ko 4).

Ew. 3: Katavoun AweBvoig Eroepydpevov Eiwk. 4: Egepyopevor TovpioTeg
Tovpropov kot Eyy@prov Tovpropot to 2018
Exatopuipio AAK: E&epyopevog Tovpiopdg
160 -
140 -

150
140
131
ny 122
_ 25% 120 { 107
100
80
60
40 A
20 A
0 4

75% 2014 2015 2016 2017 2018 2019
"Ecoda Tovpiopon Tovpioteg

= Eyyopwog ®  Aebvnig Eogpyousvog

100% 1

95% A

90% A

85%

80%

IInyn: Yrovpyeio ITodtiopod kot Tovpigpod IInyn: Yrovpyeio Ioittiopod kat Tovpiapon

Tnv 1010 otiypn|, Kol 0 €16EPYOUEVOS TOVPIGHOG TAPOVGIOGE YPNYOPN AVATTLED.
Kotd v mepiodo 2010-2018, ta £c0da amd 10 debvn gloepyOuevo Toupiopd avénonkoy
Katd péco opo 19,5% emoing, etdvovrag to 2018 ta 127,1 dioekatoppdpio dordpia.
[Mopdiinia, 1 AAK déxOnke mepimov 134,7 exatopupdpla emokénteg. And ovtd TOV
appd, mepinov 10 80% nrav and v EAIT tov Xovyk Kovyk (Kiva), and v EAIT tov
Moxdo (Kiva) kot and v Taipdv. Ztig 30 Iavovapiov tov 2020, o TTIOY knpvée tov
COVID-19 o¢ maykdouor EKTAKTN avaykn vyeiag. Avtd odNynoe apKETEC AEPOTOPIKES
gtapeieg 0T0 Vo AKVPMOGOVY TIG TTNGES Toug mpog v Kiva, kdtt mov o peidost

ONUOVTIKA TOV aptOpd Tov d1ebvav emokentdv ™G (PA. ewdva S ko 6).

11



Ewk. 5: 'Ecoda amwé Awiebvi Exeepyopevo Tovpropo Ew. 6: Agiin Emokentav

AAK: Ate@vﬁg EIGEPXC')IJEVO(; TOUP[G},L(SG s EAIL tov Xovyk Kovyk (Kive), EAIT tov Moexdo (Kive) kot Taifav
— Egvou
Aig 6okdpie mmmm FEgoda ToupIoHoD === Iocootd AvanTuéng = Apiln Emoxentédv
HITA (rhs)

Exotoppdpua dropa

140 - - 120%

120 A L 100% 160 -
E 140 A

100 [ 80% 0
80 A 120 A
60 - 60% 100 A
- 80 4
40 A [ 40% 60 A
20 A - 20% 40
0 L 0% 201
2010 2012 2014 2016 2018 0 -

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
IIny: Yrovpyeio Ioltiopov kot Tovpiouon IIny: Yrovpyeio Iohticpot kat Tovpiopon

Emiong, pog evoapépet n enidpaorn tov COVID-19 otig evaépieg kot Baldooieg
petapopés, ot omoieg eivan (oTikng onuaciag yio ) petakivion ayafov Kot avlpdrov.
Koatd v mepiodo 2010-2018, ot 600 topelg avoartoydnkav pe tayeic pubuode katd 75%

kot 87%, avtictoyya (PA. ekdva 7 kar 8).

Ew. 7: ' Ecoda ano Evaipreg Metagopég Ewk. 8: Yanpeoieg Qardcorov Metagopav

(Eyyapieg ovv d1e0veic)

— Yrnpeoieg @uidcuov Metagophv

e EvoEpieg Metagpopég 9?)6_
%

70 - 80 1
60 - 70 1
50 - 60 1
40 - 50 1
30 4 40 A
20 301
10 1 20 A
10 A

2010.2011 .2012I2013I2014I2D15.201E‘2017I201BI 0 . . . . . . . . .

2010 2011 2012 2013 2014 2015 2016 2017 2018

IInyn: Yrovpyeio Metagopav IInym: Ynovpyeio Metagopov
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Avapopikd pe To d1ebvég eumdplo, ITOPOVLE VO TOPATNPTICOVUE OTL TO, TEAELTOLN
déka ypovia, ol eEaymyEg Kol elcoywyEs epmopevpatwv (o doAdpia HITA) otmv AAK
nopovciacav péon etoto avénon katd 8,1% kot 8,5%, avtictoya, ptdvoviag nepimov
to 350,5 Sioekotoppudplo. Soldplo. pmoptkod mAsovdouatog emoined. Qotdco,
eumoptkn oapdym avapeca oe HITA xow AAK elye avtiBetn enidpoon oto eumdplo g
AAK 10 2019. O1 e€aymyég avénonray ot katd 0,5% kot o1 elcaywyég petdonkay katd
2,7%. Xuvenmdc, to TAEOVOOUN TOL eUmopiov gpmopevpdTv ovénonke oand ta 350,9
droekatoppvpo dordpia to 2018 ota 421,9 to 2019. And ™ otrypn mov o COVID-19
pelmoe TG MuéPeg epyaciog kol KaBLOTEPNGE TIC UETAPOPES KOL TNV TOPAY®YY], TO

gumopucd dedopéva Q1 Ba etvon yapmAdtepa and to Kavovikd (PA. eikdva 9 ko 10).

I'papnua 9: Epnopro Epmopevpatov I'paonpa 10: Avantoln Epmopiov
Epnopesoparov
AAK: Eumopro Epmopevpdtov (A Aorapue HITA) AAK: Avémrogn Eunopion
60% ?
= Eloyoyés mm Ewsayayic == Eumopuod Iooloyo (rhs) e EEQYOYEC Ewavevic
3000 - - 800 40% |

2000 1 I
l - 600
1000 1 l 20% A
0 1 - 400 L_\

PODO & 2001 & 20030 2005 5 2007 & 201

/4

-1000 4 0% —_————— — —— —
- 200 2010 2011 2012 2013 201@M201? 2018 2019
-2000 4
-3000 Lo -20%
IInyn: Tevikh Aoiknon Tehoveiov. IInyn: I'evikn Awoiknon Tehoveiov.

Kotd v mepiodo 2010-2018, 10 eumdpio vampeciodv g AAK emextdOnke
poydaio, LE TI ElG0yOYES Vo avédvoviot katd péco 6po 14,7% kar tic eéaywyéc 7,5 %*.
To éMlepa Tov gumopiov vanpecidv avéninke ota 258,2 dioekatoppvplo dSoAdplao 10
2018, amd 15,1 10 2010. To gumdp10 VANPESIOV AVAUEVETOL VO EXNPEACTEL TEPIGGATEPO

arn’ 6t ta ayafd and to COVID-19 , kabdg ta dtacvuvoplaxkd toidto Kot Touplopds

3 To Sebopéva yLa To EPMOPLO EUTMOPEUUATWY TIPOEPXOVTaL oo TV Mevikr Aloiknon TeAwveiwv.
4 To ebopéva yia To Epndplo Yrnpeowwv ipoépyovtal amd to Yroupyeio Epnopiou
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avtietoryovcsav 610 52,7% TtV elcaywy®dv vanpectadv kot oto 14,8% tov egaymydv

vampectov to 2018 (BA. Zynua 11 kon 12).

I'pagnpo 11: Epmopro Yanpeorov I'papnpa 12: XovOeon Epmopiov Yanpeowov

AAK: Ep,m’)pto Y’JIT]pSUlO')V (Alg AOMPI(I I’IHA.) ¥ 0vBeon Ewcayoyov Ympsoubv: Tofowtikég Ynpeoieg

%
0 - - , , - . .
, . . , e T v0s0on Edaymydv Yapeoibv: Talibiwtikés Yanpeoie
mmmm EZoyoyéc Yanpeowby mms Bigoyoyéc YINPeoi1ov nES e - : peotes

Icolvyo Epnopiov Yanpeoubv 70 1

400 4 60 -
50 A

200 40 |
0 1 30 +

20 - \'—_\———\

10 1
0

2010 2011 2012 2013 2014 2015 2016 2017 2018

-600 -

IInyn: Yrovpyeio Epmopiov Iy Yrovpygio Emopiov

Emumiéov, pmopovpe va mopatnpnioovpe OTL 1 péOM ETNAOLAL  KOTAVAA®ON
niextpikng evépyetag e AAK ftav 5735,0 kWh bn xotd v mepiodo 2010-2019, pe
emota avénon katd péco opo 7,0%. H mapaymyr aviimpocdneve meptocdTEPO amd TO

oed TG KaTovalmong NAEKTPIKNG evépyelag. (BAéme oynuata 13 ko 14).
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I'pagnpa 13: Katovaioon Hiektpikig Evépyaiag I'pagnpa 14: Katavaroon Hisktpikig

Evépyerwog na Hopayoy
AAK: Znion Hiextpueng Evépysiag Kotavoun Kotavéloong Hiektpikig Evépysiag:
Hopayomm
kwh = Kotavdioon HAEKTPIKAG e Iloooaté avgnong
Evépyetag (rhs)
0

8,000 - - 14% 59.0% 1
7,000 1 L 12% 57.0% 1
6,000 L 10% 55.0%
5,000 1 L 8% 53.0% 1 /\’\
4,000 - 6% 51.0% 1
3,000 - L 4% 49.0% 1
2,000 F 2% 47.0% 1
1,000 A - 0% 45.0% g - T - T - T ——

2010 2012 2014 2016 2018 2009 2010 2011 2012 2013 2014 2015 2016 2017

TIny1: ZvpPodiie Hiextpikng Evépysiag g Kivag (CEC) ITInyn: ZouPoviio Hiektpucig Evépyeiog g Kivag (CEC)

2. Ewcaywyn 6tov mpocouoiwtyj otkovouikng kpicns eéoutios pallk@dv pueTadoTiK®y

Kat polvoeuatikdv acleveiwv (Ilposouoiwric ECMCID).

INa va extipnoovpe tov avtiktvmo tov COVID-19 ctovg téooepig oTpaTnykons
owovopkoug  topelg g AAK, avamtdocovpe kot epoppdlovpe 10 HOVTELO
TPOoGopoimoNg otKovoulkng kpiong efautiog polikng HETAOOTIKNG Kol HOAVGUOTIKNG
acBévewog ( [Ipocopoiwtigc ECMCID). ' ™ dnpuovpyia Tov poviédov, epappolovpe
TOALOLAGTATO OIKOVOIKO HOVTEAO KOl OIKOVOMIKO HOVTEAO GE mpaypatikod xpovo (Ruiz
Estrada, 2017). O Ilpocopowwtig ECMCID ypnoyonolel T€66epls oTPATNYIKOVG
0KOVOuIKOVG Topelc «ASi», 6mov 1 = {1,2,3,4} otmv avdivon tov. Kébe otpatnyikog
OIKOVOUIKOG TOHLENG £EL EVaV YEVIKO AEOVa, 0 0moi0g amoteAeital amd peydrlo apOud vmo-
a&ovov. Olot o1 vto-d&oveg dlacvvdcovtal e Vel YPOUUES LEXPL TO TELOG TOV YEVIKOD
d&ova. Kabe vmo- d&ovog Paciletar oe dAPOPETIKEG TPATES UEPIKES OLOPOPOTOCELS

($X0Yij / 0Xij) oe mpaypotikd xpovo (X1). H Bacikf 16éa wicwm amd TV epappoyf HEPIKNG
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SPOPOTOINGNG OE TPAYUATIKO XpOVo lval vo dnovpyndel o amotédeoua g Kivnong
0€ TPOYUOTIKO XPOVO GTOV TPOGOUOLMTY| LG GTOV 1010 YPUPLKO YMdpPO.

Xoppova pe tov tpocopolwt) ECMCID, ka0e vro-dEovag d1acvuvoéeTol 6ToV 1010
Yevikd A&ovo HEGH €VOC GLGTNUATOS OGVVOESNC VTTO-0EOVMV “'1]%”. 2 ouvéyew
oLVOEOLLE OAOVG TOVG YEVIKOVG AEOVEG KOl TOVG VTTO-AEOVES GTO 1010 EMimEdO avaAvoNg
oOLEPMOVO pE TECOEPA OVOGHOTO, OOV KAOE OGVLGHO YPNOUYOTOLEL TPELS OPYIKES
HEPIKEG OOLPOPOTOINCEL, KATOAYOVTAG TOLTOXPOVO oty id1o ypovikn mepiodo (PA.
‘Exeppaon 1). YroB&tovpe 6Tt 6A01 01 vo-aEovec Kot o1 YeviKoi AEoveC KIvoOvTol GOUG®VOL
LE TNV EPOPLOYY TNG OIKOVOUIKNG LOVIEAOTOINGNC G€ TPayUoTikd xpovo «Xi». EmmAéov,
epappolovpe v vrodeon Omnia Mobilis [Ruiz Estrada (2011) kot Ruiz Estrada and Park
(2018)] y1a T dtevkdAVVON TG TPOGOLOIMONG 68 KABE LITO-AEova Kot 6ToV Yevikd dEova.
210 TEAOC, UTOPOVUE VO TOPATNPNGOLE ol Kiviion pHeYAANng empdvelag pe Paon tov
TPOCOUOI®TY HaG, M omoia ekivd amd TO EMIKEVIPO TOV TOALIAGTOTOV GUGTHLATOG
CUVTETAYIEVMV TOL MG OTOL KATOANEEL GTOV TEAEVTOLO VTTO-AEOoVa GTOV 1510 YEVIKO dEoVa.
H zmpaypatikn enidpacn avtng e mpocsopoimong Ppioketol 6tov TeAevnTaio vIo-a&ova
(BA. ZyMua 1). Amd v teAkn avdAvon TV AToTEAEGUATOV UTOPEl Vo TPOKOWYEL YEVIKOG

dEovag amd yevikd aEova N Al TNV KOTOGKELT TNG YEVIKNG EMPAVELOG,.
ASy = (BX[0Yi /0Xi] 1 A L[V /X124 LX[0Y3j /OXif]1a)

ASp = (RX[0Yij /0Xiflar I LX[AY /0Xile2 TE XY /0Xi]23)

ASs = (3X[0Yij /OXijlar 3 3X[0Yi /OXila2 3 L[V /OXii]23)

ASs = (XX[0Y /0XijlarTF LX[OYij /OXiflaz 3F $H[0Y5 /OXilas) (L)

Ymv mpaypatikdOtnTa, Kae cvuPoin g TEMKNG Topaymyng amd Kabe oukovouikd
OTPOTNYIKO TOUEN GTO OYNUATICHO Tov pLOuoh avénong tov AEIL kdbe ywpag (AO)

napatnpeitar otnv Exepaon 2.

AO; = J(3X[0Yij /0Xi]u1 AF 2X[OYi /OXil12AE X[V /OXif]13)dig/ Oty
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AO, = J(3X[0Yij /0Xi]21 AE 2X[OYi /0Xil22AF £X[0Yy /OXif]23)dif/ Oty

AO3 = [(3X[0Yij /OXijlo1 A= LX[0Yi /0Xilzo 3F $[0Yi /OXif]23)dif/ Ot

AO4 = [(XX[0Yi /0Xila 19 LX[AYy /OXiflaz A T[0Yj /OXif)az)dif/ Ot (2)

Eninedo pepikng dapopomnoinong: i = {o, 1,2,3... o} kot Eninedo: j = {o, 1,2,3...

Ymo-agovag
T as2l Tevikég agovag
a53 4 | |
+ -
» ‘\L . ' ’kj/—\i\
1 1% /Jf \
/ "/ L - H\
-~ \.‘\.
p “/‘ \\
S e
+

Ew. 1: To ECMCID-Simulator Coordinate System

3. Mia gpapuoyn tov apocouociwtyy ECMCID: I'a vo eKTiujcovus Tov avtiktomo Tov

COVID-19 ¢ 4 otpatnyikois toucic TS KIvelIKIS Otkovouiog.

Epappolovpe tov mpocopoiwty ECMCID ywa va eEgtdcovpe Tov avtiktumo tov
COVID-19 og téooepig Pacikods otpatnyikods topeig e kvelikng owovopioc. o
oLYKEKPIUEVD, €EETALOVUIE TOLTOXPOVA TOV OVTIKTLTTO TOL ©TO PLOUG avATTLENG TOV
Toupto oV (AS1), oto pLOUd avarnTLENG TOoV S1EBVvOVG epmopiov (AS2), oto pLOUO ENONG
TOV evaéplov HeTa@opmv (AS3) kot oto puBUd avEnong e Katavalmong NAEKTPIKNG
evépyewng (AS4). Avtol ol téooepig otpatnykol Toueic e€etdlovion oe oyéon HeE TO
1060oT0 avénomng tewv kpovopdtov COVID-19 (AC *). Ot 1écoepig yevikol d&oveg

avtmpoownevovv (AS1), (AS2), (AS3), ko (AS4) (PAéne Exepaon 3). Kdébe yevikdg
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a&ovag 1 oTPATNYIKOG OTKOVOUIKOG TopENG YmpileTon o€ TEVTE LIO-AEoVES, 01 omoiot eival
0 0 puBpoG awvdnong g Eiong (AD), o puOudg avEnong g avepyiag (AUE), o pubuog
avanTLENG TV EMOOGEWV 610 Ypnuatiotnplo (ASM), o pvOuds avénong Tev duecmv
E&vav emevdvoemv (A FDI), kot t€Aog, 1) TeAKn cupfoAn g Tapaywyng K4OE otkovoutko
otpotnyKov touéa oto puiud avénong tov AEIT ¢ Kivag (AO). O vmoroyiopog tov
(AO) Baocileton otnv 'Exepaon 4.

Epappocape v mpotn pepikn dapopomoinon, n omoio puwopei va pog fondnoet
VO TOPOTNPNCOLUE TOV TEMKO aviikTumo KaOe Kpiong eSortiog oG HETAOOTIKNG Kol
poAvopatikng achévelag o kKdbe 01Kovokd oTpatnyikod Topén Kabmg Kol o€ OAOKANPN
v owovopia ¢ Kivac. Epappolovpe v mpdtn pHepikn d1apoponoinoT 6 TPayLoTiKo
xpovo petaly AC * xar AD, AC * xar AUE, AC * xar ASM, AC * xar AFDI. Xtov
vrohoyopd v AO Yy K60e owovoulKd oTpatnykd Topéd, £QUPUOGALE TEGGEPQ
adpioto oAoxkAnpopate copeove pe v Exepacn 4. Olo 1o amoteAéopoto LEPIKNS
dwpopormoinong ovumeptAapfavovior ce éva HOVO JAVLGHO Yo, KAOE OIKOVOUIKO
oTPOTNYIKO TopEN. AVTO poG EMTPEMEL V. AELOAOYNGOVUE TAVTOYPOVA TTOAAL OLOLPOPETIKA
mBové cevaplo Kot ETITEON EMTTOCEMV GE TEPIMTMOOT Kpiong omd pia poliky LETAOOTIKN

Kot poAvopatikn acBévetla yio kabe oTpatnyiKod Topén TNV avaAvLeN HoG.

Mo tov vmoloyiopd tov (AO), epapuolovpe T€60EPIS AOPIOTOVS VITOALOYIGLOVG
OAOKANPOUATOV, YpNoILoTOWmVTOG KAOe Odvuoua and kdbe OKOVOUIKO GTPOTYIKO
topéa (dx) kou 1o TehMio dvvntikd AEIT ¢ Kivag (AOp) (dy). Qg ek tovtov, pumopovpe
VO EVOGOVE TPELS TPADTEG LEPIKEG OLOPOPOTOMGELS KO TV TEMKT] AOPIGTI OAOKAT PG
oe kdOe vmo-d&ova Kot Yevikd AEova, KATL TOL LG EMITPEMEL VAL YTIGOVUE Mo eviaiol
EMPAVELD. ZVVETMG, VUL EPIKTO VO TOPOATNPTICOVLE [0l LEYOAN ETPAVELN TOV KIveiTan
ooV KOLOTo 6ToV 1010 YMPo Kot xpOvo amd 10 ENIKEVTPO TPOG TO TEAOG KABE YeviKov dEova,
TOL OVTUTPOCMOTEVEL EVOV GTPAUTNYIKO OKoVOuIKO Topéa. O teAkdg o10)0g €lvan va
0écovpe og Aertovpyia Tov wpocopoiwt) ECMCID Bacilopevol oe d1dpopa cevipilo Kot
EMIMEdH EMMTAOCEDV TG 0GOEVEING GOUPOVA LE TO TOCOGTO OVENCONS TV KPOLGHATMOV
COVID-19 (AC *). KA1t 1£1010 €MITPENEL VOL ATEIKOVIGOVLE OO [0l TTOY KOG L0 TPOOTTIKT

TNV KOTOGTPOPIKY EMOPAOT OMOCONTOTE Kpiong eEoutiog MG HETAOOTIKNG Ko
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poAvopatikng achévelog To povtélo Kabiotd duvorr| T YopToYPAPNoN TOV OIKOVOUIK®OV

emmtdoemv 6tovg Kivélovg otov 1010 Ypapikod ympo.

AS1 = (3¥[BAC"/0AD1] 4k X[0AC"/OAUEL] 4k 3¥[6AC"/0ASM1] 4K34[6AC"/OAFDI])
AS2 = (3¥[BAC"/0AD2] 4k X[0AC"/OAUE] 4k 3¥[6AC"/0ASM2] A4 [6AC"/OAFDI])
AS3 = (3X[0AC"/0AD3] 3k LX[OAC"/OAUES] 4 3X[0AC"/OASM3] 4k XX [OACT/OAFDI3))

AS4 = (X¥[OAC/0AD4] AL 3X[0AC"/BAUE] L X5[0AC"/6ASMa] AL34[0AC /BAFDI4]) (3)

Mmnopovpe vo. TPOY®PNCOVUE GTOV LTOAOYIGUO TNG GLUPBOANG TV TECCHP®V
Back®V GTpATNYIKOV OIKOVOUK®OV TOpE®MV 6T0 puOpd avénong tov AEII g Kivag (AO)

(BAéme 'Exppacn 4)
AO1 = [AS1dij/Otij
AO2 = [AS2dij/Otij
AO3 = [AS3dij/Otij
AO4 = [AS4dij/Otij (4)

Topa meprypdoovpe to owovoukd kvpata ard tov COVID-19, 1o omoia
ONUIOVPYOLVTAL OO L0, LEYAAT EMPAVELD TOV AmEIKOVILeTOL GTOV 1010 YPOPLKO Ydpo. Mia
HEeYOAN emeaveln. oynuatiletol amd S10QOPETIKE LUEPT TOV AVIUTPOCMOTEVOVY TEGGEPLS
SPOPETIKOVS GTPUTNYIKOVS TOELG, ONAadn To puBud avdmtuéng Tov Tovpiopol (AS1),
10 pLOUSO avarTvENG Tov d1EBvovg eumopiov (AS2), to pLOUS avENONC TV EvaépL®V
petapopdv (AS3) kot to puOud avEnong ™ Katavilmong nAektpikng evépyetag (AS4 ),
T0. ool cLVOEOVTOL AUESA e Eva LOVo emikevTpo. [ Tovg GKOTOVG oG, TO EMIKEVTPO
kaBopiletar amd to puOUd avénong tov COVID-19 (AC *), 1o omoio pnopel va vrootet
avd  maco  oTiyunl  OpopoTIKEG,  OVEEEAEYKTEC KOl TOPAAOYEC  OAAQYEC,
ovumepAapupavouévov enéktacns, cvotoing 1 otacwotntag (Ruiz Estrada and Yap,

2013). M Eapvikn dvodog Tov Tococtol avénong twv Kpovoudtov (AC *) oty Kiva
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umopel va mpokarécel coPapéc (NUES TOTOYPOVA KOl GTOVG TEGGEPIS TOUEIG AOY® TNG

peiowong g {nmong ayaddv Kot vINPEGLOV.

YroBétoupe 011 01 T€66€Ep1g oTpOT YKol TouElc £xovv peydro apBud ddbraong
mapafOpoV (N TeETOpTNUOpIR), KaBEVas amd Tovg omoiovg oynuotileton omd Tov AEovE Tov
X, TOL AVTITPOSOTEVEL TO YPOVO (£11)) Kol To AEoVA Tov Y, TOL QVTITPOGMTEVEL TIG KOPLOL
petafintn (M petafantéc) vd eE€raot. Ot khpieg petaPAntég eivat o puOUOG avEnong g
Mmong (AD), o pvBudg avénong g avepyiag (AUE), o puBuog avamtuéng g
YPNUATIOTNPLOKNG ayopdc (ASM), o puBudg avénong tov Eévav enevovoewv (AFDI), ko
TéA0g M cvpuPorn kdbe otpatnywod topuéa oto AEIT e Kivag (AO). Xvvendc, kdabe
oTPATNYIKOG Topéng amoteAeital amd dtdbhaon mévie mopabipwv evtdg Tov 1610V YDOPOL

ocvvtetaypévov (BAEre Zynuo 17).

Emumiéov, vmoBétovpe 61t 10 otkovopkd kopa and tov COVID-19 dwdidetan og
K6Oe oTpaTNYIKO TOHEN PE SLOPOPETIKES TayOTNTEG Ko peyéln. To péyebog ko n toyvTnTaL
TOV OKOVOLIKMV Kopdtov ord tov COVID-19 eEaptdvtan amod T1g aveEEAleyKTes SUVAELS
pog acBévelag. O kKOHPLOG 6TOXOG TNG LOVIELOTOINGNG VTMOV TOV OIKOVOUIK®OV KLUUAT®V
elvarl n a&loAoynon tov apvntikav emntocewv tov COVID-19 oty xwvelikn owovopia.
IMa va 1o kévovpe avtd, YPNOIUOTOIOVUE TOAVIIACTOTY YPOPIKY] LOVIEAOTOINGT| TOL
pmopel vo. amewovicel TV Kivnon 1oV OKOVOUIK®OV Kupdtov amd v acBévewn og
npaypatikd xpovo. H molvdidotatn texvikn ypaeikdv kivoduevav eioévev (Ruiz Estrada,
2017) pog emrpémel va. mopotnpnoovpe Tig emntwoelg tov COVID-19 og téooepig
OLPOPETIKOVG  OTPOTNYIKOVS TOUEIG Kol, TALTOXPOVO, VO EKTIUNGOVUE TO EMIMEOO

e€APTNONG KL TPOTOTNTUG AVTMV TOV TOUEMV.

H avéAivon pog tov tecodpmv 6Tpatnyikdv TopEmy delyvel pa mavi VPEoN TNV
Kvelikn owovopio to 2020-2021. YrnoBétovupe 0Tt TO €MIKEVIPO TOL GLVOEETAL UE TOVG
TEGGEPLS GTPOTNYIKOVG TOUEIS €lval TO TOGOGTO AVENONG TOV KPOLGUATOV TOV VEOL
kopwvoiov 2019 (2019-nCoV) (AC *) otnv Kiva. Tavtoypova, kdbe otpatnyikods topéag
éxel pueydro aplOud dtabiaong mapabvpwv. Ta owovopkd kopota ard to COVID-19

onuovpyovvror oyedalovtog apyikd o evioio Tl (mocootd avénong) oe kdde
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obraon mapabipov Ko evovovtog kdbe pepovouévn tiun mov PpiockeTonl oe KAOe
SO aon mapabvpov e gvbeiec Ypappés amd To niKEVTIPO £mG TNV TeEAeVTAin d1aOLlaon
Tapadvpov o KAOE oTPATNYIKO OIKOVOMIKO TOpHEN. ATOKOAOVUE OLTAYV TNV Evvoln
«ovvdeopot d1a0Aaong Tapabdpwv (%'f)» (Ruiz Estrada, 2017). Ot chvdeopot d1d0riaong
mopafOp®V (J"|=) S1ELKOAHVOLY TNV TOLTOYPOVY GUVOIEST] OANG TNG OB aoNG TapabOpwV
OTOV 1010 GTPATNYIKO TOREN e BAAOVE GTPOTIYIKOVG TOUELS TaLTOYPOVE, KABMS ETiong Kot
anto to eMiKeVTPo otV TeEAevTaia S1a0AacT Tapadvupwv 6ToV 1610 oTpaTYIKO TOpEn. Q¢ €K
TOVTOV, TO EMKEVIPO Oa emMpedoel ToTOYPOVA TECCEPIS OKOVOUIKOVG GTPOTNYIKOVG
ToLElG oToV 1510 YPaPiKo y®po oAAL o dopopeTikd peyédn kot TayvTTeS. YToBéTouue

Ot avtoi o1 oTpaTN YKol TopElg elvan cuvemg eEPETIKA EVAAMTOL.

2V avaAvon HoG, T OKOVOULKA Kopato mpoépyoviat amd to COVID-19 kot
eEQMADVOVTAL GE GTPATNYIKOVG OIKOVOLLKOVG TopElS, emnpedlovtag onpavtikd m {ftnon
TOV TOMEN, TNV OveEPYia, TO YPNUOTIOTNPLO, TIG Aueceg EEves emevOVOELS Kol T GULUBOAN
oto AEII ¢ Kivag. To oynua 16 mapovsidlet ta otkovopikd kopota tov COVID-19. O
TOTOG OV TOPOVGLALEL TEMKT GVUPoAN Tapaywyng g Kivag petadtd 2020 kot 2021 givon
(AO1 = +0.3%), (AO2 = +2.5%), (AO3 = +0.2%), and (AO4 = +1.5%). H copPoin g
Tapoy®yng kabe otpatnyod topén oto puoud avantuéng g Kivag (AO) deiyver 6t1 0

owovouikdg avtiktomog tov COVIDI19 6gv Ba meplopiotel oty Kiva.

Onog onuewwvetar vopitepa, o COVID-19 éyet 6wdobel and v Kiva otov
voéAouto koouo, ennpedlovtag v Kopéa, to Ipdv, v Itoiia Ko moAAES dAAES YDPECS.
Enopévaog, av kot o owkovopikdg avtiktvmog tov COVID-19 8a agopd kupimg oty Kiva,
0 VIOLOITOG KOGLOG Ogv Ba petvel avemnpéactog. TNV TPOGOUOImoT| Hog, LIToBEToVLE OTL
o puOudg avEnong tev kpovopdtwv COVID-19 (AC *) oty Kiva etvan 65%. H avaivon
pog (BAéme Zynpa 16) delyvel 6TL 0 AVTIKTUTOC GTOVG TECTEPIS TOUEIG KOt KOT® EMEKTOOT) O

oLVVOAIKOG Tovg avtiktumog 6to AEIT Oa etvon onpavtikdc.

Q) 2Tov TOopén TOL TOVPoHoD, M {Rtnon pewwvetar katd 75%, 10 mMOCOGTO
avepyiog avéavetal oto 10%, o deiktng ypnuatiotnpiov néetetl kotd 35% Kot

ot AZEE peiwdvovror kotd 25%. Télog, umopovpe vo mopatnpicovpe OtL 1
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ovpPoin avtov tov Topéa otnv avénorn tov AEII tg Kivag elvar oyetikd
pwuepn, 6to 0,3%. (BAéne oynua 16).

(i) 2tov topéa Tov oebvoic gumopiov, n {tnon petdveton katd 40%, n avepyio
avédvetan oto 15%, o deiktng ypnuotiotpiov méetel Katd 25% kot ot AZEE
pewwvovtar katd 35%. H cvppoin tov topéa oty avénon tov AEIT g Kivag
gtvan epimov 2,5% (PA. Tymua 2).

(i) O71ouéog TV EVOEPIOV LETOPOPDV PAETEL SpapaTikn TTdon TG {fTnong kotd
85%, m060010 avepyiog 20%, ttdon katd 45% oto deiktn ypnuaticTnpiov Kot
amotToun peiwon kotd 40% tov AZE. H cupfoin avtov tov topéa 6tov pubpo
avEnong tov AEIT ¢ Kivag givar 0,2% (BAéne Zynua 16).

(iv) TéNog, 0 Topéng TG KaTavAAMONG NAEKTPIKNG EVEPYELNG TAPOLGLALEL TOD
puOud avamtuéng katd 65%, mocootd avepylag 0%, avénon tov deiktn
otafepav ypnuatiotnpiov Katd 55% kar avénon xotd 50% tov AZE. H
cuupoAn Tov Topéa otov puoud avénong tov AEIT g Kivag etvan 1,5% (PAéne
Yymua 16). H vynAn {nmmomn nAeKTpikng evEPYELDg OQEIAeTOL €V UEPEL OE
EKTETOUEVEG KOPAVTIVEG KOl GE amOTOUN OOENCT TNG OVAYKNG Y0l VITNPEGIES

vyetog og oAdKANpN Vv Kiva.

Ymroloyilovrtag to puOud avénong tov AEII g Kivag g to tedevtaio cuvdeso
duaBraong mapabipov, givor TAEOV £PIKTO Vo OMpovpyNnHoHv OKOVOLIKA KOUOTO OO TO
COVID-19. O mpocopoumtng Hog LTopel va dMGEL oL 6ot IKOVA Y10, TO TAOG Lo, Kpiom
e€outiog (oG HETASOTIKNG KOl LOAVCUATIKNG 0oOEVELNG Uopel Ypyopa va. TupOdOTHGEL
Lo €yYOPLOL KO TOYKOG L0, OIKOVOUKT] KpioT. X& eupuTEPO EMIMEDO, ALTOG O VEOG TOTTOG
YPOPIKNG LOVTEAOTOINGNG TPOCPEPEL GTOVG OUKOVOLOAOYOVGS, GTOVS OPUOSIOVS XEpaENG
TOALTIKT|G, GTOVS GTOVAAGTEG KOl GTOVG OKAOTLLOTKOVS [tol ToAVIAcTOTN YPoPkn HEBodo
povteAomoinong yio tnv avdivon onotocdnmote kpiong e€ontiog polikdv aclevelidv and

L0 ECOTEPIKT| | COALPIKT) TPOOTTIKY].

Qg ek tovTOVL, elpacte og Béom va deiovpe tov avtiktvmo tov COVID-19 oty
Kivelikn owovopia 10 2020-2021 ¢ £va poVo Ypaenua, To 0oio EMTPETEL TV OMEIKOVION

TOV TEGGAPOV GTPUTNYIKAOV OIKOVOLUK®V TOPE®MV Kot NG 01d0Aaong 16 mapabupwv mov
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OAANAETIOpOVV GTOV 1010 Ypapikd ympo. Avtd 1o ypdonuo £xel 1.500 tiuég oe 16
mapabvpa OO aong Tov Ppiokovtal 6 TEGGEPIS OIKOVOUIKOVS GTPUTNYIKOVS TOUELS, Ot
omoiot mepthapfavouy to puOud avdmtvéEng Tov TovpisroL (AS1), To pLOUG avarTLENG TOV
debvoig epmopiov (AS2), 1o puOud avénong Tov evaépiov petapopadv (AS3) Kot to puOud
avénong g xotavdilmong NAEkTpikng evépyelog (AS4). Xto povtélo, mapovcstalovpe

TEGOEPIC OTPATNYIKOVS OIKOVOLIKOVG TOUEIC 6€ Evay TOAVOLAGTATO YMDPO GLVTETUYUEV®V.

ASs

Onyn : Aaix) Anpokpotio g Kivag kot Actatikny Tpanela Avarto&emg (2020)

Ewk. 2: H gpappoyn tov mpocopoiwty ECMCID oty nepintwon tov véov Kopooiov

2019 (2019-nCoV)

4. Xyolio Kot TapaTypGEIS

Ye auto 10 £YYpaeo, a&toroyovpe tov avtiktvmo tov COVID-19 omyv kvelikn
owovopia. o va 10 metvyovpe avtd, OVOTTOCGOLUE Kol €QUPUOCOVUIE TO HOVTEAO
npocopolwt) (Ilpocopoiwtig EMCID) owovouikng kpiong eoutiog HETAOOTIKMOV Kot

LOALGUOTIKOV acOeveldv, To omoio givor 6e B€0m Vo TAPOLGLAGEL YPOPIKA TOV TEMKO
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avtiktomo tov COVID-19 oty xwvelikn otkovopio amd moivoldortorn dmoyn. ITo
OLYKEKPIEVA, EETALOVUE TECTEPLS GTPUTIYIKOVG OIKOVOULKOVG TOUEIS, ONAadn To puOuod
avantuEng Tovptopo (AS1), To puOUO avamTuéng Tov d1ebvoig epmopiov (AS2), to pvOUO
abénong Tov evoéplov HETapopdv (AS3), kot to pulud avénong g KOTUVAAMONG
nAextpkng evépyelag (AS4). Ot 1éooepic Topelg oyedaloviol KoTd HUKOS TOV OKTIVOV
(4Eoveg) mov mpoépyovior amd To KEVIPO, UE KABe axtiva va €xel 6co moapdbupa
arortovvtol o€ tpokabopiopéva enineda meppuétpov. Ta mévie mapdbupa givar o pvOUog
avEnong g {nnong (AD), o puBudg avénong g avepyiag (AUE), o puBudc avantuéng
™G XPNUATIGTNPLOKNG ayopds (ASM), o puBudg avénong tov Eévev enevovcewv (AFDI),
Kot TEA0G M GVUPOAN KABe oTpaTnykov Topéa oto pvOud avénong tov AEII g Kivag
(AO).

2opeova pe to arotedécpato tov tpocopolowt) ECMCID, n tedikn cvpfoin kébe
topéa oto pudud avénong tov AEIT 10 2020-2021 1covton pe (AO1 =+ 0,3%), (AO2 = +
2,5%), (AO3 =+ 0,2%) xa1 (AO4 =+ 1,5%). Mropodpe va mapatnproovie 0Tt Ot TOElG
TOV TOLPIOUOV, TOL O1EBVOVG EUTOPION KOl TOV EVAEPIOV UETAPOPOV ennpedlovtal
apvNTIKA. ATO TNV GAAN TAEVPA, 1 KOTAVIAMOT NAEKTPIKNG EVEPYELNS TAPOLGLALEL VOO0,
AMOyo g avénuévng nmong mov oyetiletor pe Kopavtiveg Kot 1TpkKeéS VINPEGIEC.
EmnAéov, n vynAn {ntnom niektpikng evépyetag oomnyet o€ mocootd anacydinong 0%. O
YPNHUATIGTNPLOKOG OEIKTNG TOL TOpEN NAEKTPIKNG eVEPYELNG Kot 01 AEE €yovv emiong Kol
anodoon. H katavdAwon nAektpikig evépyelog GUUPAAAEL oNUOVTIKG oTV adENCT TOV

AEIT ¢ Kivog, copowva pe tov tpocopoiwt| ECMCID.

Téhog, avtd TO £YYpPaPO TPOGPEPEL GTOVG OPUASIOVG YAPOUENG TOATIKNG, OTIG
KEVIPIKEG  TPAmElEG, OTOVG OKAONUOIKOVS KOlU GTOVUG (OUTNTEG oL EVOAAOKTIKN
TOALOLACTATY YPOPIKN TPOGEYYIoN HOvIeELomoinong Yy v avdivon omd o
TOAVIIAGTATY TPOOTTIKT) TOV OIKOVOUKOD OVTIKTUTTOV 001060 TOTE LALIKNG LETAOOTIKNG
Kol polvopatikng acBévelag. O mpocoporwtc ECMCID pag emtpénetl va diepeuviicovpe
nowila mhovd cevapla kot StapopeTIkd enineda emntdoewv. Emmiéov, kabiotd dvvatn

TNV €QOPLOYN OLOLPOPETIKADV TPOCOUOIDGEDYV Y10l TY) LETPNOT) TNG EMIOPAOT|G OTOLACONTOTE
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polIKNG EMONMKNG KOTAGTPOPNS OTNV OIKOVOUI HI0G YOPOS, MG TEPOYNS N TOV

KOGLLOV.

4. Avagopés

Ruiz Estrada, M.A. (2011). “Policy Modeling: Definition, Classification and Evaluation”,
Journal of Policy Modeling, 33(4): 523-536.

Ruiz Estrada, M.A. and Yap, S.F. (2013) ‘The Origins and Evolution of Policy Modeling’,
Journal of Policy Modeling. 35(1): 170-182.

Ruiz Estrada, M.A. (2017). “An Alternative Graphical Modeling for Economics:
Econographicology”, Quality and Quantity, 51(5): 2115-2139.

Ruiz Estrada, M.A. Park, D., (2018). “The Past, Present, and Future of Policy Modeling”,
Journal of Policy Modeling, 40(1): 1-15.

People’s Republic of China and Asian Development Bank (2020). Secondary Database.
Online available at: https://www.adb.org/countries/prc/main Accessed on 15/02/2020.

25


https://www.adb.org/countries/prc/main%20Accessed%20on%2015/02/2020

2. Xyolaouos

To xeipevo 10 omolo peta@pAoTNKE GTNV TOPOVGH epyacio eivar €va ovVOeTO
Kelpevo aeov yopaktnpiletol MG OIKOVOUIKO, EMGTNHOVIKO Kot d1eBvovg moAttikng. O
OKOTOG TOL €lval Kupimg TANPOPOPLIKAC, KOAODS OVOADEL TIC OIKOVOUIKES ETMTTMOGELS TNG
navonuiog omv Kiva ypnoyomoidvtag opiopéva owovopkd povtéda, Kot Oa
UTOPOVGAE VO TOVUE OTL amevfivetanl o€ €vo €01IKO KOWO TOL €ival YVMOGTEG TOL
OLYKEKPIUEVOL OVTIKEEVOL. [a avtdv To AdYo Ko M YAdooa eivarl kotd PBdorn omin
KaOnNUeEPIVY eUmEPIEXOVTOC, OUMS, OEOOUEVO OTATIGTIKNG KOl OIKOVOLK®MY TO, OTToiol eivar

YVOGTH G€ OGOVG AGYOAOVVTOL UE TO CLYKEKPLUEVO KAADO.

"Emetrta, akoAovBel 0 o0AAGUAC TG LETAPPAUCTC TOV TAPATEONKE TOPATAV® OTTOV
AVOADOVTOL TOGO TO, LETAPPOACTIKA TPOPANUATO OGO KOl Ol LETAPPUCTIKEG SVOKOAMES TOV

cuvavinca Kot KANOnKa vo eTANco.

A. Metagpaotikd tpoBAnuata, LETOPPACTIKEC dvoKoAiec Kot tEHodoL emiAvong Tovc.

Onog avagpépbnie Kot Tapomdve, KOTA T LETAPPASTIKN dtadkacia stvatl Aoyikd
VO TPOKVYOLV d1dpopa TPOPANLATA KOl SVGKOAIEG TIG OTTOIEG O HETAPPACTNG KOAEITOL VOl
AVTILETOTIGEL. ApYIKA, OU®G, TPy TNV amapibuncn tovg, Kpiveton omapoitnToc o

S OPIGUOS TV EVVOLDY «UETAPPACTIKO TPOPATLLO» KO KUETOPPOUCTIKT) OVGKOAIN.

Youpwvo pe t Nord (2014:302) w¢ petappactikd mpofinuate opifovral to
TPOPALOTO TOV EIVOL OVTIKEWEVIKE 1] £6T® SWTOKEEVIKA ETOANOEVLGIA Kol TO. OTTOiN
TPENEL VAL EMAVOOVV A0 TOV LETAPPUCTY| KATA TN LETAPPOACTIKN OAOIKAGIN, TPOKEYUEVOD
vo dnuovpynBel €va Aettovpywd emapkég keipevo — otdyog. Xe avtifeorm, ot
LETOPPOCTIKES OVOKOMEG EIVOL VTOKEUEVIKES, TIC OTTO1EG CLVAVTA KAOE PLETAPPOCTIG OTO
TAOIG10 UI0G CUYKEKPIUEVNC LETAPPACTIKNG TEPIOTAONG Kol OmoppEovY amd To amdfepa

TOV YVOOEMV TOL UETOPPACTH O GYEoTm He TO BEpa mov TPAyHOTEVETOL TO £KAGTOTE
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Kelpevo kot Oyl amd to 1010 TO Kelpevo, OMMC To. LETOPPOCTIKG TpoPAnuata (Stolze,

2003:61, amo Kelavdpiag, 2009:2-3).

Emniéov, omwc avapéper koau o Kevipotig (1996:296), ot HeTOQPOCTIKES
OVOKOAIEG TPOKVTTOLV MO TIC SPOPEG TV OV0 YAMOO®MV, KOl MO GLYKEKPIUEVOL
enpaviovtor orotedNToTE SV HTOPOVV VO EPAPLOCTOVV HETAED YADGGOS apETNPiog Kot
YAOooog agiemc toodvvopieg tov Ttomov 1:1, 1odvvapieg mpwtictwg AeEikng M
OUVTOKTIKNG KOTOY®YNG, O10TL M Kotd AEEN petdopacrn o pmopovce vo cvvemoydet
apVNTIKO OMOTELEGUO KOl HAAIOTOL GE TOAALOMAO emimedo — omd TO €mimedo NG
Inuoctoroyiog £mg to eminedo ¢ AloOnTikng. QoT1000, aVTEG 01 SuoKories dev Oa Tpémet
va gumodifovV T0 HETOPPACTIKO EPYO 0OV, EIOTKA GTNV GNUEPIV ETOYN Kot Le TN fonfeia

g texvoroyiag, uropel va Bpebel Aoon oe kKaOe TpoOPAnpa.

Youpwvo, Aowmdv, pe ™ OBewpion g Nord (2014:145), 1o peTOPPOOTIKA
TPOPALLOTO TOPAUEVOLY TTAVTO TPOPANUATO QKON KOl OV O HETAPPACTNG £xEL LAOEL vau
To. EMADVEL YPYOPA KO OTOTEAEGLATIKA. AlaKpivovTol GE TPAYLLOTOAOYIKE, TOMTIGUIKA,

YAOGGIKA Kot W1alovra.

[Ipotov, avaeopikd pe To TPAyUATOAOYIKA LETAPPACTIKO TpoPAnuata, 1 Nord
vrootpilel OTL TPEMEL VAL ETADOVTOL OO TNV TPOYLOTOAOYIKT LOKPOJOUT| TPOG TO, KATW
0TO TOMTIOTIKO €MIMEdO Kal, €V cuveyela, MO KAT® 61O YAMOOIKO pokpoeninedo. Ta
TPOYUOTOAOYIKG — HETAPPACTIKO  mpoPAnuota, NTtol,  eEOKEEVIKOL  TOPAYOVTES
(amootoAéng, 0EKTNG, YPOVOG, TOTOC, LECO, KIVNTPOo, KEWEVIKY AEITOVPYid, TOMTIGHOC)
onpovpyovvtal g€ontiog ™G avtimapdfeons TV OVO OLOPOPETIKAV ETKOIVOVIOK®OV

mlociov Tov KIT kot tov KZ, mov e€aptdviot amd Tov mopayovto «KEWEVIKO 1006».

Xe 7eviKd TAOIC10, OTNV CLYKEKPIUEVN TEPITTMOT OeV TPOEKLY AV TPOPAT|LLOTL
TPOSANYNG YPOVOL KABMG deV VIINPEE PUEYAAN YPOVIKY| OTOKALON HETOED TPOTOTHTOV KO
petappacpotoc. Ocov apopd 610 Keevikd TAaiclo Tpdkettal yio Eva BEpa 1o omoio eivan
EVPEMC YVOGTO U0G Ko 1) Tovonpio vapyetl otig (wég OA®V oG TO TEAELTOIO ST,
Téhog, oyetikd pe T Ye®YpaPlkn amdkion, Oa umopodcoue vo movue OTL i6mG

TPOKVTTOLV KATOL TPOPANLOTO HIaG Kot TO KEIPEVO avapépetar o€ meployés e Kivog
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Kol TOavov o EAANvoc ovoryvdomng va uny €xel Tig emapkeic yvmoels. Qo1dc0, 000UEVOL
TOV EMGTNUOVIKOD TOL TEPLEYOUEVOL AapPdveTor voyy 0Tt kot o EAAnvac avayvdotng
€lval YVv®OTNG TOL GUYKEKPIUEVOD EMIGTILOVIKOV TESIOV EMOUEVMG UTOPEL VO KATOVONGEL

€0KOAQ TIG TEPLOCOTEPEG TTANPOPOPIEG.

Aghtepov, KoTd TN LETAPPOACTIKN OLOOIKAGI0, O LETAPPUCTIG EPYETOL AVTIUETMTOG
LE TOMTICUIKA LETOPPUCTIKG TPOPANUATO, TO OTTOl0 ATOPPEOLY OO TIG O1OPOPEG GTOVG
KAVOVEG Kot TIC GUUPACELS TOL SIEMOVV TN AEKTIKT KOl 1] AEKTIKT] GUUTEPLPOPA TOV KAOE
eumiexopevov moMtiopod (Nord 2014:149). Xtnv mpokewévn mepintmon Mpda
OVTILETOTN LE OPKETEG GUVTOUOYPOPIEG KOL AKPOVOLLOL. XTIV EOIKT 0pOAOYia, Kot EOIKE
OTNV OWKOVOUIKY] YAMGGO, €ivar 1dwitepa oLuxvO Vo GUVAVTAPE GLVTOUOYPAPIEG
(abbreviations) émov datnpeitar o TpodTo Ypdppa kabe Aééng (Cruz-Pidol, 1999:2, amnd
Kelavopag, 2007:98). Zto «xeipevo G OLYKEKPWEVNG €pyociog LINPYXE O OPOG
“ECMCID-Simulator (the economic crisis from massive contagious infection diseases
simulator)”, o omoiog dev evtomicOnke oe avticTolyn CLVTOMOYPAPICL GTNV EAANVIKY
yAwoaoao. o autd to Ady0, apod Tponyndnke Epgvva Kot avdAvot Tov 0pov G€ TapEAANAL
Kelueva oto SadikTLO, GTN CULVEXELD, UETAPPACTNKE T TEPLYPAPT] TOV OPOL MG
«TPOCOUOIVTHS OIKOVOMIKNG Kpiong eloutiog HolIK®V UETAOOTIKOV KOl UOADGUOTIKDV
000cvelvy, EVAD 1 GLVIOLOYPAPIO TOPEUEIVE MG £YEL OTNV EEVOYA®GOT HOPOY| TNG, WE
ATOTEAEGLO. OTO VIOAOUTO KEIEVO VO, avapEpeTal g «mpooouoiwtic ECMCIDy. Avtiyn
oTpaTNyKn eivor Wiaitepo 6100£00UEVT] OE LETAPPAGELS OO TNV AYYAIKN TNV EAANVIKN
YAOGGO PHOVO GE TMEPIMTMGELS OV TO KEIUEVO €ival EMOTNUOVIKO Kot omevBuvetan o€
eEedikevpévo koo (Kelavoprag, 2007:102). Aedopévov, Aowmdv, 6t 10 Kelpevd pag
OVIKEL GE OVTNV TNV TEPITTMOOT KOl OO TN GTIYUN TOV OEV LANPYE AVTIGTOLYIN, £KPIVAL

opOn  dwtnpnon g EeVOYAmGoNGg GLVTOLOYPAPIOG.

> ovvérewn, Bo avapepbd oTo YAWGGIKA LETAPPAUCTIKA TPOPANUAT, ONANOY|
TOVG EVOMKEEVIKOVS TOPBAYOVTES, TOL 0POPOVV 6TO AEEIMGYL0, TO VYOS Kol TN GUVTALN
oV (ebyovg YAwoomv. Agdopévov 0tt n I'E givon 1 eAAnvikn, n omoia mapovstalet Eva
evpl paopa Ae&hoyiov Kot Kupimg, GLVAOVLUOV AEEE®V TOV OVTIGTOLYOVV GE Lo LOVO TNG

OYYAMKNG, NTOV OVOUEVOUEVO VO ELPAVICTOVY OPKETA LETOUPPOACTIKE TPOPATLATA.
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To mpdTO TPOPANUA EvTOTIoTNKE GTNV AOS00T TOV Opov “impact”, o omoiog,
pudAiota, Koplopyel oto kelpevd poc. Xe Ae&ikd Kot TopaAAnAa Keipeva epeoavioToy wg
CETIPPON», KAVTIKTOTOCY KO «emiopaony. (L6TOGO, GE OIKOVOUIKO TAaiclo speavilovtay
70 SOKIUES Ol AMOOOGELS «ETIOpaon» Kol «ovtiktomosy. Ev téhet, apol cuppfovientnka
Kol TOVG KON yNTEG LoV, EMALYONKE VA YIvVEL GLVOLAGLOC TOV FVO TAPATAVE® ATOOOCEWV
HE TOV «aVTIKTOTO» VO Kuplopyel pag Kot yivetar Adyog yio T opvnTikéG — Kupimg —
EMITMOCELS TNG TOVONUING, EMAEYOVTOS, OU®G Optopéva onueio TV anddoon «emidpacn»
H10G Kot To vonua nTav o ovdétepo. [apopota taxtiky akoAovOncao Kot 6TV TePInTOoN
T0V Opov “‘growth rate ”, mov vanPxe o€ TOALG ONUELD TOV TPMOTOTHTOV KOl TOV OTOI0L M)
anddoon tov omoiov dwvotav og Aeikd kot Paocelg oporoyiag (w.y. IATE) wg «pvludc
avamToéngy, «pvluos adénonsy, «moooaTé  OVATTUENSY  KOL  «TOCOOTO  QUENONCH.
Emiéyovtag Aoumdv Tov GuvOLac o amoddcemV — TAvVTa L BACT) T GLVOYN TOL KEWWEVOL
OTO UETAQPACUN — TO UETEPPACH ®G «pvduog avamrodngy, Otav ylo mopaderyo
avaPEPOLLOVY GTOV TOVPIGHO, 6T0 deBVEG epumopio 1 oto AEIL evd enélea v anddoon
«pvOuog odénoncy oMV TEPIMTOON TNG OVEPYINS N NG KOTAVAAM®ONG MNAEKTPIKNG
evépyelog. Movayo otnv mepinTmon TV KPOUGHATOV eTEAEEN TNV OmOd00T «TOGOGTO

avénongy kabmg Bedpnoa 0Tt Taprélel KaAVTEPA GTO EAANVIKA OEOOUEVOL.

‘Eva axoun yopokmnplotikd mopdoetypo YAwsowkov wpoPAnuatog eival n A&En
“cases” (“COVID-19 cases”), n omola umopel vo HETAPPALETOL OG «TEPITTDOTEISH.
Q061660, eMELEEX VAL TO LETAPPACH O «KPODTUATAY, POV GTNV EAANVIKN YADGGO gival
TWO YVOP 0OrOd0CT GTOV avayvedotn otav avaeepdposte oty movonuio. To
OLYKEKPILEVO Tapddetypa, BERata, Ompd OTL LTOPOVLLE VO TO YOPOKTNPICOVILE KO OC EVOL
TOMTICUIKO TPOPANLA GTO 07010 ¥PNGIULOTOMONKE N TEXVIKY|] TNG TPOCAUPLOYNG KOTE TNV
petagpaotiky owdwocio. Téhog, oto mpwtdétvmo otv mpodtoon “COVID-19 or
Coronavirus Disease 79 ... spread across Asia and the world like a wildfire ” enéhela va
anodow tov Opo “wildfire” wg «mbprvy Aailomor («O COVID-19 3 acbéveio tov
Kopwvoiov 19 ... kou e amlwbnke otny Aocio ka1 ge 0AOKANpo T0V KOOUO oGV TOPIVH
Aoilomoy), XPNOYLOTOLDOVTOS TNV HETOPPOCTIKY TEYVIKT TNG tloodvvapiag. g yvootdv, N

EAMNVIKY] £KOPOOT YPNCUYLOTOLEITOL KOTA KOPOV TNV YADGCSCO [LOG Y10, VO EKPPAGOVLLE 10!
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TPOYIKT KOTAOTOON YPTOUOTOLUDVING HETAPOPIKO AOY0 Kol Yo avtd Osdpncoa OTL
Toplalel yoya otV HETAPPOCT LoV, Q06TOGO, YPEWCTNKE VO TPOocHEcw TO emippnpa
«TOYOTOTON OTO LETAPPAGLA OV ETELON EMPETE VO, YIVEL GAPNG M TaXDTNTA LE TNV OToia
eCamdmnke oty mavonuio kot 1 €Kkepoacn «mopivy Aailamor €EEppoale amAmdG ™

oPOOPOTNTA KO OYL TNV TAYVTNTO.

‘Enerta, viip&av apketd onpeio 0mov tapovctdlovioy YAOCoIKA TpoPANUATO GE
EMIMEDO YPOUUOTIKNG KOl GUVTOKTIKOD, OTMG Y10 TAPAGELYLOL GUVTOKTIKES OGAPEIEG GTO
ayyMko Kelpevo, yeyovog mOv OLOKOAELE Kol otV Koatavonorn Tov. Evdsktikd

avaeEpovTol TopoakdTm to €Ng onpeia:

e “More specifically, we simultaneously look at its impact on tourism growth
rate (AS1), international trade growth rate (AS2), air transportation growth
rate (AS3), and electricity consumption growth rate (AS4) simultaneously.”.
v  ovykekpévn  mpdtacn  vanpxe OwmAN  ypnom g AEENG
“simultaneously”, v omoio ékpwva mAeovooud Kot yio. avTd TO AOYO
eméhe€o va petoppootel pio opd @ote Ko amododnke w¢ «llio
OVYKEKPIUEVD, £CETAOVUE TADTOYPOVA TOV OVIIKTOTO TOD OTOV TOGOGTO
avartoéng tov tovpiouod (AS1), oto mocooto avamtoéng Tov O1E0vOlS
gumopiov (4S2), oto mooooto adénong twv evoépiwy ustapopav (AS3) ka
0TO TOGOTTO OVCHONS THS KATAVAAWTNS NAEKTPIKNG eVEpyeLas (AS4).»

o O O6pog “air transportation” amodOONKE G «EVOEPIES UETAPOPESH,
emA&yovtog tn ypnon tAnfuvtcod aplBrod oto EAANVIKO Keipevo Evavtt
TOV EVIKOV TNG OyYMKNG, ooV OT0 EAANVIKA JEOOUEVO XPTOLLOTOLEiTOL
TEPLECOTEPO 0 TANBVVTIKOG OTAV AVOPEPOLOCTE YEVIKA GE KATOLO TOUEN
OTMC OVTOC TWV LETAPOPDV.

e Emumhéov, n eEAMANVIKN YADOGGA, AOY® TOV YAWGGIKOV TNG TAOVTOV, EXITPENEL
peyaan eveMé&ia ot oelpd twv opwv e tpotaons (Y — P — A), aArd kot
Tov AéEemv og AekTikd ovvola. Emifetucol kan ovopatikoi Tposdiopiopol,
pRUOTO, VTOKEIHEVA, OVTIKEILEVO, KOU  EMPPNUOTO  UTOPOVV VO

tonofetnbodv ce 0omolodNTOTE OoNUElD PEGH OTNV TPOTOCT, YWPIG v
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aAdotdveTon To vonua tg. H eveh&ia avtn elvat 1dtaitepo xapaktnplotikd
™G YAMOGOG oG Kot omoTeLel KOpla dtapopd e oyéon pHe GALES YAMGOEG,
Om®G M ayyAlkn, omv omoio evtomiletal peyoAvTep awoTNPOHTTA OTN
oelpd TV AéEewv.

'Etol og apketd onueia £ytvav aAlayEég 6TO GUVTOKTIKO OVOPOPIKE LE TN
oelpd tov Aé€ewv Omme yio Topadstypa otnv tpdtacn “ Doing so enables
to visualize the destructive effect of any massive infectious and contagious
disease crisis from a global perspective” mov anododnke wg «Kat téroio

EMITPETEL VO. ATEIKOVIOCOVUE QIO ULOL TOYKOTULO TPOQTLTIKT] THV KOTOOTPOPIKH

EMOPAON OMOLOTONTOTE KPIoNg eCOuTiOg UOADOUOTIKMV KOl UETAOOTIKDV
aoBeveimvy, PETOPEPOVTOS TO VITOYPOULUICUEVO KOUUATL 0mtd TO TEAOG TNG
TPOTAONG OKPPDOG LETA TO PNLLCL.

Eniong, vanp&av apketd onpeio 0ToL ¥peldcTNKE GTO LETAPPACHLA VAL YiVEL
évoon mpotdcemv TPOKEWEVOL 0 Adyog va gival péel KaALTEPO OTNV
eEMNVIKN YA®GGa. g ek TovTo, emEAeEn Vo 0popEc® Oplopéveg AEEEIS
OV GTO TPMTOTVLTO EMAVOAAUPAVOVTAY KOl VO EVOO® TIC TPOTACELS LE
YPAON  OVAQOPIKAOV  OVIOVLUI®MV o€ dgutepebovca  mpotacn. [
TOPASELYa, 6TO TPMTOTLTO LINPYE To onueio “To do so, we develop and
apply the economic crisis from massive contagious and infectious disease
simulator (ECMCID-Simulator) model. The model is able to graphically
show the final impact of COVID-19 on the Chinese economy from a
multidimensional point of view.”, to omoio anédwoa wg «l1a vo 70
TETOYOVUE OVTO, OVOTTOGGOVUE KOl EPOPUOLOVDUE TO UOVTEAO TPOGOUOIWT
(Ilpooouoiwtng EMCID) oixovouukng kpiong eCoitiog UETOOOTIKOV Kol
Holvouatikwv acbeveiwv, to omoio gival ae Béan vo Tapovoidoel Ypopixa.
tov tedikd ovtiktomo tov COVID-19 oty kivelikn oikovouio. omo
rolvdigorary amoyn.». Eméleo dnhadn va unv emoavoldfo ™ AEEN

«uovtéloy oe véa mPOTOOT OAAGL VO YPNCLUOTOUC® TNV OVOPOPIKY|
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AVIOVOUIN «TO 0TT010», MOTE VO EVOOM TIG TPOTACELS KOl VO KAV® TT10 AAd
10 AOYo pov. Opoiwg evépynoa kot o€ dALa onueiot TOV KEYWEVOU.

e “The two sectors grew rapidly by 75% and 87% in 2010-2018 . X& avtfv
NV TPOTAGT YPNOWOTOMNONKE 1 UETAPPOACTIKN TEYVIKN TNG UETATAENC.
[ToAAég @opéc katd TN HETAQPOOT), Topatnpeitor advvapio amddoong
KAmotov pépovg tov Aoyov. Katd tovg Vinay kou Darbelet, yio tnv enilvon
ovTOD TOV TPOPANUATOC YPNOUOTOIEITOL 1] TAPOUTAVE® TEXVIKN. Me Tov dpo
«ueTdtacn» evvoolUE TNV amdd0o VOGS LEPOVS TOV AOYOV TNG YADGGOG
apetnpiog pe dALo HEPOG TOL AOYOL GTNV YA®GOoO aPifemg, yopic v
aAlayn tov vonuotoc. ‘Etol m mpdtacn avty anoddbnke oto eAAnvikd
kelpevo wg «O1 ddo toueis avortdyOnkoy ue toyeic pvluovg katd 75% ko
87% v mepiodo 2010-2018» ypNOWOTOIOVTAG TN QPACY| «UE TOYEIS
pLOUODSY EVAVTL TOL AYYAKOV emppnpatog “rapidly”.

e Xty mpotacn tov mpwrtotomov “‘Economic waves from COVID-19 is
generated ... strategic sector”, evromicOnke ypopupatikdé Aaog apov 1o
vrokeipevo gtvor og mANBLVTIKO KO PETA YPNOUYLOTOIEITOL O TUTOG TOL
ppatog “is” avti yo “are”. Xto petdopacpa dtopfddnke kot anododnke

TO PO OE OVTIGTOLYIO e TO VIOKEIUEVO TOV («Tar uovouIKd KDuaTa amo

70 COVID-19 dnuiovpyodvzai...»).

e Téhog, ot0 mpowtdéTLIO Keipevo vanpxe o Opog  “Omnia  Mobilis
assumption” yw tov omoio dgv gvromioTnKe oviioToryn amdOS0CT OTNV
eAMVIKn YA®ooa. o 1o Adyo avtd emérelo va XPNOLOTOMCGH TNV
LETAPPOOTIKN TEXVIKY TOL doveiov petappdloviag amhdg T A&EN
“assumption” ®g «vwolean» Kol STNPOVTOG TNV EEVOYAMGOT ovouacio

™m¢. 'Etot amoddOnke 6Ao poli og «orobeon Omnia Mobilis».

> ovvéyela, Ba avapepbd ce 600 SVOKOAIEG TOV AVTIIUETOMICO KATO TN
petagpaotikny dwdwkacio. H mpdt apopd oe omv ékepacn “the lion’s share” mov

vIPYE TO ayyAko kelpevo. Tn cuykekplpévn Ekepacn HETaPPALoVTAag TNV KAt AEEN G
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«N uepioo tov Aéovrogy PAEmOLUE OTL EIvor OOKIUT 0OV YPTCLUOTOIEITOL KO GTNV EAANVIKN
YA®GGO. Qo6TO660, ot auPPoriec LoV NTOV GTO KOTA TOGO TPEMEL VO, YPTCLOTOMC® TV
EAMMMVIKY £KQPOOT HOG KOl GLVNOMG XPNOUOTTOLEITAL e TEPLGGOTEPO DETIKN YPOLL EVD
OTO ayYAIKO KEIUEVO 1| EKOPOCT) OLPOPE GTO LEPIOLO TV GUVETEIDV TNG TavONpiag Tov Ba
avorapel n Kiva. Xvvendg, énetto amd cvl{nmon pe tovg vrebBvvovg Kabnyntég pov
eméle€a vo O1aTNPNom TNV EKPPACT] OVOADOVTOG OUMG TO VONUO L€ VTTOCTUEI®OT GTO

TEAOG TNG GEADOC.

H 6ebtepa duokoAio TNV omoio OVTILETOTICN APOPE GTN LETAPPOCT TOV EIKOV®V
— ypapnudtov. H dvokoiio avtr dev €ykettal 1060 GE HETAPPOCTIKO TAAIGIO OGO GE
TEYVIKO, KOOMOC TO0 TPOPANUA NTaV OTL T Ypaprpota BpioKovtay e HOpPN EIKOVAG GTO
g&yypago pdf, xétt mov Kabiotohoe adhvaTn TNV AVILYPOQY KOU OTI GLVEXEW THV
EMKOAANGCT] TOVG GTO UETAPPOCLE (OCTE VO YIVOLV Ol OOPOITNTEG UETOPPUCTIKES
petatponés. Emmiéov, dev ywvotav ovte 1 oxediaon tovg and v apyn o apyeio Excel
KOl 1 UETEMELITO. TPOGHNKN TOVG GTO UETAPPOCHA, dESOUEVOD OTL OEV TOPEYOVIOV GTO

TPOTOTLTO KEIPEVO OAOL TOL OTTAPOLTNTO CTATICTIKA GTOLYEID TOPE LOVO EVOEIKTIKA KATOLES
TIULES.

H povadwm Avom, Aowmdv, oty mapandve SLoKOMa MTov vo yivel ekTOTMON
000vng (print SCreen) otov LIOAOYIGTY OV Kal, €V GuvexEia, £xoviag emAégel LOVo 10
yphonua va yiver emkdAnon avtod oto mpodypappo Google Draw, émov éywvoav ot
AmoPOiTNTEG OAAOYEC DGTE VO TPOSAPUOLOVTOL GTNV EAANVIKY YAOoGo. BAEmovpe, Aouov,
TG M TEYVOLOYia amotelel Eva TOAD GNUOVTIKO — {6MG VoL AEYOLE Kol amopaitnto OTIg
HEPES pag — KAEW yuo TNV mepdtmon ke epyaciog apov pog fondd vo avripetomicovpe

o006V KO €1d0VG OLGKOAIL.
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B. Xpnon Metagpaotikdv Epyaieiov (CAT tools)

Onwg avaeépbnke oty mponyoOUeVT Tapaypa@o 1 Tevoroyia mailel évo ToAD
ONUOVTIKO pOAO OTN GNUEPIVY EMOYN KOl EWOIKE GTO KAASGO HOG EXEL TPOGPEPEL TOAAG
Bonbnuata to teAevtaio ypovia. Ommg avaeéper ko o BAayodmoviog (2010:129), n
TANPOPOPIKN £XEL OIEICHVOEL GTOV EPYUCLUKO YMPO TOV HETOPPOCTY| LE OAPOPEC LOPPEC,
OM®G Y10, TAPASEIYUO UE TNV OTTAY LOPPT] TOL EMEEEPYACTN KEWWEVOL £MC TN UNYOVIKY|

uetappacn (machine translation) kot ta petappactikd epyoleia (translation tools).

XOoppova pe tov Newton, og Leta@pacTikd epyaieio opiloviot To GUGTHLLOTO TOV
dtevkolvvouv v avlpomivn petdppoon (human translation) Ttapéyovtag oto petappacty
éva ocvotnua olayeipiong oporoyiag kabmg Kot dupeon mpocPacn oe Aekcd Kot GAA
BonOnuata, oOmwg tov avtopato opboypapikd Ereyxo (BAoayomoviog, 2010:130).
Adwpgiopnmroa, o vroloyiotng, émog eEnyei o Melby (1995:26, and Blayomovlrog,
2010:132), dev éyxet ™ dvvaTodHTNTO. VO, LETAPPALEL OTTMG OKPBMG Kot 0 AvOpwmoc, 10Tt dev
dwbétel kpion (agency), tn dvvatdtnta, dSNAAdN, Vo TPoPel GLVEIINTH GE GUYKEKPLUEVES
YAOOGIKES EMAOYES. [l avTd TO AOYO, TOL LETOPPACTIKA EPYOAELR OEV UTOPOVV GE Kapia
TEPIMTOON VO OVIIKATOGTIGOLV Tr OOVAEWL TOL HETOPPOCTN Kot 0ev o mpémer va

amoTeEAOVV TAVAKELD, TOPE Eva EPYOAEID SIEVKOAVVONG KATA TN LETOPPACTIKY| dlodKaGia.

Y11 GLYKEKPEVT epyacia, ypnotporombnke to petappaotikd epyoreio Wordfast
Anywhere, xoatd T upeTtdEpoon TOL OEVTEPOL UICOL TOV KEWEVOL — mNYN.
XPNOHOTOUDVTOG TOAUOTEPEG OCYETIKEG UETAPPUCTIKEG UVAUEG KOl YA®MGOAPL, T®V
omolwv péPog amotedovoe 1 dradiktvokn Pdaon oporoyiag tov IATE, to petappacticd
avtd epyareio pe forOnce va OAOKANPOC® TN LETAPPACTIKY| S1O1KAGI0 GE TOAD AyOTEPO
xPOVo am’ 6Tl T0 TPpOTO HGo ToL KeWEvov. H Ponbeta Ntav e€anpetikd moAOTIUN KaODC
Koppdrio, vy mopdostypo, Opolo Tov elyov HeTaPpactel 610 Keipevo eueaviCoviov
OLTOUATMG HETOPPOACHEVO KO £TGL OV SVOTAV 1] SLVATOTNTO VO TPOYWP® TOAD TO

ypiyopa T HeTdppach pov. Duoikd, ywotov €Aeyxog o KOBe KOUUATL KOOMG OTmG
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TPOOVEPEPX, O VTTOAOYLIGTNG OV daBETEL Kpiom Kou vl TAvVTa omapaitnTog 0 EAEYYOG TOV

LETOPPACTY).

Emiloyog

Ev katox)\eidl, PAETOLE TOC O LETAPPOACTNG KATA TN LETAPPACTIKT Sl0dIKoGio
EPYETOL OVTIHETOTOC pe Towkilo mpoPAnuata Kot OvokoAieg To omoio. o@eidel va
OVTILETOTIGEL TPOKEEVOL VoL €MTOYEL TO emBountd amotédespa. Ta cuvheta keipeva,
OM®G AVTO TNG TAPOVGUS EPYUGTOC, ATAITOVV TOAITAELPES IKAVOTNTEG OO TN LEPLHL TOV
LETAPPOOTY], KAODS GUVIVALOVY TAV® amd vy ETGTNHOVIKOVS KAAGOLG KO EMOUEVMG 1)
oporoyio Kot yevikOTEPA TO AEEIMOYI0 TOWKIAAEL. ZUVETMC, O WETOPPOCTNG EPYETAL VO
KOADYEL XpEN OVOAVTN TOL KEWEVOD, EPEVVITI KOl GTY) GUVEYELD OLOUECOAAPN T avVApESH
OT1G OV0 EUTAEKOUEVEG YADGGESG OTMG KOl GTOVG OV0 EUTAEKOUEVOVG TOMTIGLLOVC.

2V mapovoa gpyacia, Emerta amd pHehétn ko xépn ot Pondeia g texvoroyiog
KOL TOV LEGMV TOV LOG TOPEYEL CNUEPO KOTAPEPA VO EETEPAT® TIG OTOLES LETOPPACTIKES
dVOKOALEG GLVAVTNOO Kol VO Am0dMo® OGO TO dLVOTOV KOADTEPQ TO TPOTAHTLTTO KEIPEVO
oV eMNVIKY YAdooa. AMmote omog ovagépel kot o Kevipotig (1996:293) «ot
duokoAieg 0N HeTAPpPaoT EEKIVOUV Ot TO avaUEIoPATNTO YEYOVOS OTL TO KOOE Keipevo
YOPIOTA ATOTELEL KATA TO LAAAOV 1) TTOV LUKV VOOVOT TOAVTAOK®V OAANAETIOPAGE®Y,
doumv Kot Asttovpyidvy. Emopévac, ot duokoiieg avtég doev Ba mpémel va gumodilovv to
LETOQPUCTIKO LG €pY0 dAAG avTIOETOC VO LOG TPOTPETMOVY GE TEPOUTEP® UEAETN KO

épeuva.
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Abstract

In this paper, we evaluate the impact of Wuhan COVID-19 (Coronavirus Disease 2019) on four
strategic sectors - i.e. tourism, air transportation, international trade, and electricity consumption
of the Chinese economy. To do so, we develop and apply a new model - the economic crisis
from massive contagious infection diseases simulator (ECMCID-Simulator). The simulator
deploys a macro-dynamic analysis under different possible scenarios to evaluate the impact of a
massive contagious infection disease on the short-run economic performance of a country.
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1. Introduction

COVID-19 or Coronavirus Disease 19 has erupted in Wuhan, the capital city of Hubei province
in the PRC, in December 2019 and spread across Asia and the world like a wildfire. It has
become a global public health crisis in just a matter of few months. As of 8 March 2020, the
cumulative number of confirmed cases worldwide reached 106,369. The PRC accounted for the
overwhelming majority of the confirmed cases - 80,695 — but a significant outbreak also occurred
in other countries and regions. The number of cases exceeded 7,300 in Korea and 5,800 in both
Iran and Italy. Many other major countries also witnessed significant numbers of confirmed
infections — France (949), Germany (800), Spain (525), Japan (461), and US (433). The number
of worldwide fatalities approached 3,600. Within the PRC, Hunan province, the epicenter of
COVID-19, accounted for 67,707 cases. Other provinces with significant numbers of cases
included Guangdong, Henan, Zhejiang, Hunan and Anhui. As a public health crisis, COVID-19
already dwarfs earlier episodes of major coronavirus outbreaks — SARS of 2002-3 (8,437
confirmed cases and 813 fatalities) and MERS of 2012 (2,499 confirmed cases and 861 fatalities.

Above all, COVID-19 is a global public health crisis. Despite its low fatality in comparison to
SARS and MERS, its highly infectious nature has spawned a contagion of fear worldwide. While
the most immediate and direct effect of COVID-19 is on health and health care, it is bound to
have outsized economic ramifications. There are a number of channels through which COVID-
19 can adversely affect the economy. Consumption, retail and service industries are expected to
take a big hit as consumer confidence is adversely affected and consumers refrain from going
out. International tourism and travel will also be disrupted due to travel restrictions and reduction
of airline flights. In addition, COVID-19 will harm international trade, due to both weakening
of demand and disruptions of global supply chains.

Although COVID-19 will have ramifications for global economy and trade, the PRC is likely to
bear the lion’s share of its negative economic effects. This was the case during the SARS crisis
of 2003, and we expect this to be the case for COVID-19. After all, despite its spread across the
world, the bulk of confirmed cases are still concentrated in the PRC, which is thus likely to suffer
the bulk of the economic impact of the disease. At the same time, the economic impact on the
PRC will differ across sectors. In our analysis, we examine four key strategic sectors where the
impact of the disease is likely to be tangible, namely tourism, international trade, air
transportation, and electricity consumption.

First, between 2010 and 2018, tourist revenues in the PRC have been expanding by 19.5% per
year on average, up from $231.6 in 2010 to $902 billion in 2018. During the same period, the
number of tourists increased by 12.2% on average per year, reaching 5.7 billion in 2018.
According to the National Bureau of Statistics, tourism and related industries accounted for 4.48
percent of GDP in 2018 (see Figure 1 and 2).
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PRC: Tourism Revenue PRC: Tourist
Billion USD - )
onUS Dormesties Million persons Domestic
1200 - Inboundsinternational Total 66% 6000 _ Hnbound International Total 30%
Growth-Rate (rhs) Growth Rate (rhs) Y
% -1 259%
900 A 4500 1 g
% o 20%
600 - o % 3000 ) ‘ I I I 13%
300 - o & N 16%
i % 1500 E
5%
0 4 0

2009 2011 2013 2015 2017
2009 2011 2013 2015 2017

Source: Ministry of Culture and Tourism. Source: Ministry of Culture and Tourism.

Domestic tourism has been the main pillar of the tourism industry. In 2018, it accounted for 85.9%
of total revenue and 97.5% of total tourists. The revenue of domestic tourism and number of
domestic tourists outgrew inbound international tourism, with average growth rates of 20.2%
and 12.7% respectively during 2010-2018. On 24 January 2020, the PRC officially suspended
domestic and overseas group tours, and suspended sales of certain travel products such as flight
tickets and hotel bundle packages due to COVID-19. This policy not only affects domestic
tourism, which generated $774.9 billion revenue in 2018, but also outbound tourism. There were
140 million Chinese outbound tourists in 2019. The outbound tourism expenditure was $115.3
billion in 2017 (see Figure 3 and 4).

Fig. 3: Share of Inbound International Tourism Fig. 4: Outbound Tourist
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At the same time, inbound international tourism also experienced fast growth. During 2010-
2018, inbound international tourism revenue grew by 19.5% per year on average, reaching
$127.1 billionin 2018. During the same period, the PRC received 134.7 million visitor arrivals on
average. Of this number, about 80% were from Hong Kong SAR (China), Macau SAR (China)
and Taiwan. On 30 January 2020, WHO declared COVID-19 a global health emergency. This
led to several airlines cancelling their flights to China, which will significantly reduce the number
of international visitors to the PRC (see Figure 5 and 6).

Fig. 5: Inbound International Tourism Revenue Fig. 6: Visitor Arrival
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In addition, we are interested in the impact of COVID-19 on air and shipping transportation,
which is vital for the movement of goods and people. The two sectors grew rapidly by 75% and
87% in 2010-2018 (see Figure 7 and 8).

Fig. 7: Air Transportation Revenue (Domestic Fig. 8: Shipping Services
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In the case of international trade, we can observe that in the past ten years, merchandise exports
and imports (in US dollar-terms) in the PRC grew by 8.1% and 8.5% per year on average,
resulting in an average of $350.5 billion trade surplus per year!. However, the trade conflict
between the US and the PRC had an adverse impact on PRC’s trade in 2019. Exports grew by
only 0.5% and imports declined by 2.7%. As a result, the merchandise trade surplus increased
from $350.9 billion in 2018 to $421.9 billion in 2019. Since COVID-19 reduced working days
and delayed transport and production, Q1 trade data will be weaker than usual (see Figure 9 and
10).

Chart 9: Merchandise Trade Chart 10: Merchandise Trade Growth
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During 2010-2018, services trade of the PRC has been expanding rapidly, with services imports
increasing 14.7% on average and services exports growing 7.5% on average?. The service trade
deficit rose to $258.2 billion in 2018, up from $15.1 billion in 2010. Services trade is expected
to be affected more by COVID-19 than goods since cross border travel and tourism accounted
for 52.7% of services imports and 14.8% of services exports in 2018 (see Figure 11 and 12).

1 Merchandise trade data is from General Administration of Customs
2 Services trade data is from Ministry of Commerce




Chart 11: Services Trade Chart 12: Composition of Services Trade
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Moreover, we can observe that the PRC’s average annual electricity consumption was
5735.0 kWh bn in 2010-2019, growing 7.0% per year on average. Manufacturing accounted

Chart 13: Electricity Chart 14: Manufacturing Electricity
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2. An Introduction to the Economic Crisis from Massive Contagious Infection Diseases Simulator
(ECMCID-Simulator)

To assess the impact of COVID-19 on the PRC’s four strategic economic sectors, we develop
and apply the economic crisis from massive contagious infection disease simulator (ECMCID-
Simulator) model. To build the model, we apply multi-dimensional economic modeling and
economic modeling in real time (Ruiz Estrada, 2017). The ECMCID- Simulator uses four
strategic economic sectors “AS;” where i = {1,2,3,4} in its analysis. Each strategic economic
sector has a general axis, which consists of a large number of sub-axes. All the sub-axes are
interconnected by straight lines until the end of the general axis. Each sub-axis is based on
different first partial differentiations (3¥0Yij/0Xij) in real time (X¥). The underlying idea behind
applying partial differentiation in real time is to generate the effect of movement in real time in
our simulator in the same graphical space.

According to the ECMCID-Simulator, each sub-axis is interconnected to the same general axis
via an inter-liking sub-axis system “J=”. We then link all general axes and sub- axes in the same
level of analysis under four vectors, where each vector uses three first partial differentiations
result simultaneously in the same period of time (see Expression 1). We assume that all sub-
axes and general axes are moving under the application of economic modeling in real time
“Y¥”. In addition, we apply the Omnia Mobilis assumption [Ruiz Estrada (2011) and Ruiz
Estrada and Park (2018)] to facilitate simulation into each sub-axis and the general axis. In the
end, we can observe a movement of large surface based on our simulator. The surface
movement starts from the epicenter of its multi-dimensional coordinate system until it ends in
the last sub-axis in the same general axis. The real impact of this simulation is located in the last
sub-axis (see Figure 1). The final analysis of the results can be derived general axis by general
axis or by constructing the general surface.

AS1= (BX[0Y5 /0Xi] 11 3k X[0Y; /0Xi]1o Ak T[0Yy /0XiThs)
AS»= (33[0Yy /0Xi]or Ak 33[0Y; /0Xi]oa A 33[0Y; /0Xi]o)
ASs = (BX[0Y5 /0Xi]o1 3k XX[0Y; /0Xi]oo Ak 1[0y /0XiTos)
ASe = (RX[0Y; /0Xii]a1 3k 33[0Y; /0Xi)io 3 32[0Y5 /0Xi]45) (1)

In fact, each final output contribution from each economic strategic sector in the GDP
formation growth rate of any country (AO) is observed in Expression 2.

AO: = [(GH{0Y; /0Xi]u 9 XX[0Y5i /0Xi]az 4 XX[0Y;5 /0Xi]13)diff Ot
AO; = [(3X[0Y; /0Xij]21 A 3X [0 /0Xij]22AF $X[0Yy) /0Xif]25)dif/ Oty
AOs = [(F¥[Y;j /0Xi]o1 4 LH[OYij /0Xi]22 A5X[0Yij /0] 23)dif O

Ay = [(XX[0Yi /0Xifla1qF 34[0Y;j /0Xilaz 9F 3X[0Yij /0Xii]as)diy/ Ot (2)

Partial differentiation level: i= {0,1,2,3...c0} and Level: j= {0,1,2,3...00}




Fig. 1: The ECMCID-Simulator Coordinate System

3. An Application of the ECMCID-Simulator: to Assessing the Impact of COVID-19 on 4
Strategic Sectors of the Chinese Economy

We apply the ECMCID-Simulator to examine the impact of COVID-19 on four key strategic
sectors of the Chinese economy. More specifically, we simultaneously look at its impact on
tourism growth rate (AS1), international trade growth rate (ASz), air transportation growth rate
(ASs), and electricity consumption growth rate (AS4) simultaneously. These four strategic

sectors are examined in connection with COVID-19 cases growth rate (AC”). The four general
axes represent (AS1), (AS2), (ASs), and (AS4) (see Expression 3). Each general axis or strategic
economic sector is divided by five sub-axes, which are demand growth rate (AD),
unemployment growth rate (AUE), stock market performance growth rate (ASM), foreign
direct investment growth rate (AFDI), and finally, the final output contribution of each
economic strategic sector to the GDP growth rate of China (AO). The calculation of (AO)
is based on Expression 4.

We applied first partial differentiation, which can help us observe the final impact of any
infectious and contagious disease crisis on each economic strategic sector as well as the full
economy of China. We apply first partial differentiation in real time between AC™ and

AD, AC™ and AUE, AC™ and ASM, AC" and AFDL. In the calculation of AO for each economic
strategic sector, we applied four indefinite integrals according to Expression 4. All partial
differentiation results are included in a single vector for each economic strategic sector. This
allows us to simultaneously assess many different possible scenarios and impact levels in case
of a massive infectious and contagious disease crisis for each strategic sector in our analysis.




For the calculation of (AO), we apply four indefinite integrals calculations, using each vector
from each economic strategic sector (dx) and the final potential GDP of China (AOp) (dy). As
such, we can join three first partial differentiations and the final indefinite integral in each sub-
axis and general axis, which allows us to build a single surface. It is then possible to observe a
large surface that is moving like waves in the same space and time from the epicenter toward
the end of each general axis, which represents a strategic economic sector. The final objective
is to run the ECMCID-Simulator based on different scenarios and disease impact levels based
on COVID-19 cases growth rate (AC”). Doing so enables to visualize the destructive effect of
any massive infectious and contagious disease crisis from a global perspective. The model
makes it possible to map the economic effects on the Chinese onto the same graphical space.

AS1 = (ZX[OAC™/OAD:] 4 ¥X[0AC"/OAUEL] 3 ¥X[0AC"/OASM1] AEX¥[AAC™/OAFDI4])
AS, = (XX[0AC"/0AD2] Ak LX[OAC"/OAUE2] 4k LX[OAC"/OASM2] £ XX [0AC/OAFDI,])
AS3 = (XX[0AC"/0AD3] 4k L[OAC"/OAUEs] 3k L{[OAC"/0ASM3] 3 3X[0ACT/OAFDI3))
ASs = (3X[OAC"/0AD4] 3F 3X[OAC"/OAUE] 3F 3{OAC"/0ASML] 3F 3X[0AC"/OAFDL]) 3)

14
14

]
]
]
]

We can proceed to calculate the contribution of the four key strategic economic sectors to the
GDP growth rate of China (AO) (see Expression 4)

AO1 = [AS1d;i/Ot;;
AO2 = [AS:dij/Ot;;
AO3 = [AS3dij/Ot;j

AO4 = [AS4d;j/Otij (4)

We now describe the economic waves from COVID-19. The waves are generated from a large
surface plotted in the same graphical space. A large surface is formed by different parts that
represent four different strategic sectors, namely tourism growth rate (AS), international trade growth
rate (ASy), air transportation growth rate (ASz), and electricity consumption growth rate (ASs), all
of which are connected directly to a single epicenter. For our purposes, the epicenter is fixed by
the COVID-19 growth rate (AC”), which can experience dramatic, uncontrolled and non-logical
changes at any time, including expansion, contraction or stagnation (Ruiz Estrada and Yap,
2013). A sudden increase in cases growth rate (AC") in China can simultaneously inflict serious
damage on the four sectors simultaneously due to reduction of demand for goods and services.

We assume that the four strategic sectors have a large number of windows refraction (or
quadrants), each of which is formed by its X-axis, which represents time (years), and its Y- axis,
which represents the main variable(s) under consideration. The main variabless are demand
growth rate (AD), unemployment growth rate (AUE), stock market growth rate (ASM), foreign
investment growth rate (AFDI), and finally the contribution of each strategic sector to




the GDP of China (AO). Thus, each strategic sector consists of five windows refraction within
the same coordinate space (see Figure 17).

In addition, we assume that the economic wave from COVID-19 in each strategic sector
propagates at different speeds and sizes. The size and speed of the economic waves from
COVID-19 depends on uncontrolled forces of a disease. The main objective of modelling these
economic waves is to evaluate the negative impact of COVID-19 on the Chinese economy. To
do so, we use multi-dimensional graphical modelling that can illustrate the movement of
economic waves from the disease in real time. Multi-dimensional graphical animation technique
(Ruiz Estrada, 2017) allows us to observe the effects COVID-19 on four different strategic
sectors and, at the same time, gauge the level of dependency and vulnerability of those sectors.

Our analysis of the four strategic sectors points to a possible recession in the Chinese economy
in 2020-2021. We assume that the epicenter which is connected to all four strategic sectors is the
2019 novel coronavirus (2019-nCoV) cases growth rate (AC”) of China, At the same time, each
strategic sector has a large number of windows refraction. Economic waves from COVID-19 is
generated first by plotting a single value (growth rate) in each window refraction and joining
each single value located in each window refraction by straight lines from the epicenter to the
last window refraction in each economic strategic sector. We call this concept “windows
refraction links (Jl'f)” (Ruiz Estrada, 2017). Windows refraction links (Jl'f) facilitates the
simultaneous connection of all windows refraction in the same strategic sector and other
strategic sectors simultaneously, as well as from the epicenter to the last window refraction in
the same strategic sector. Therefore, the epicenter will affect four economic strategic sectors
simultaneously in the same graphical space but at different magnitudes and speeds. We assume
that these strategic sectors are constantly highly vulnerable.

In our analysis, economic waves originate from COVID-19 and spreads to strategic economic
sectors, significantly impacting the sector’s demand, unemployment, stock market, foreign
direct investment, and contribution to GDP of China. Figure 16 presentsthe economic waves
from COVID-19. The figure shows the final output contribution of China between 2020 and 2021
IS (AO1=10.3%), (AO2=+2.5%), (AO3=+0.2%), and (AO4 = +1.5%). The output

contribution of each strategic sector to China’s growth rate (AO) indicates that COVID- 19’s
negative economic impact will not be confined to China.

As noted earlier, COVID-19 has spread from China to the rest of the world, affecting Korea,
Iran, Italy and many other countries. Therefore, although the economic effect of COVID-19 will
fall mainly on China, the rest of the world will not be immune from its impact. In our simulation,
we assume COVID-19 cases growth rate (AC”) in China to be 65%. Our analysis (see Figure 16)
indicates that the impact on the 4 sectors and their aggregate impact on GDP will be significant.

0] In the tourism sector, demand will contract by 75%, unemployment rate rises to
10%, stock market index shrinks by 35%, and FDI declines by 25%. Finally, we
can observe that this sector’s contribution to China’s GDP growth is relatively
small, at 0.3%. (see Figure 16).
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(in In the international trade sector, demand falls by 40%, unemployment rises to 15%,
stock market index drops by 25%, and FDI shrinks by 35%. The sector’s
contribution to China’s GDP growth is about 2.5% (see Figure 2).

(iif) The air transportation sector sees a dramatic drop of 85% in demand, unemployment
rate of 20%, contraction of 45% in stock market index, and sharp contraction of
40% in FDI. The contribution of this sector to the GDP growth rate of China is 0.2%
(see Figure 16).

) Finally, the electricity consumption sector experiences a rapid growth rate of 65%,
unemployment rate of 0%, solid stock market index gain of 55%, and increase of
50% in FDI. The sector’s contribution to China’s GDP growth rate is 1.5% (see
Figure 16). The high electricity demand is partly due to extensive quarantines and
explosion of demand for health services throughout China.

By calculating China’s GDP growth rate as the last window refraction link, it is now possible to
build economic waves from COVID-19. Our simulator can provide a clear illustration of how a
massive infectious and contagious disease crisis can quickly spark a domestic and global
economic crisis. At a broader level, this new type of graphical modeling offers economists,
policy makers, students and academics a multi-dimensional graphical modeling method for
analyzing the impact of any massive disease crisis from a domestic or global perspective.

Hence, we are able to show the impact of COVID-19 on the Chinese economy in 2020- 2021 in
a single graph. The graph makes it possible to visualize the four strategic economic sectors and
16 windows refraction interacting in the same graphical space. This graph has 1,500 values plotted
into 16 windows refraction located within four economic strategic sectors. These four economic
strategic sectors comprise tourism growth rate (AS1), international trade growth rate (AS>), air
transportation growth rate (ASs), and electricity consumption growth rate (AS4). In the model,
we display four strategic economic sectors within a multi-dimensional coordinate space.
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Fig. 2: The Application of ECMCID-Simulator in the Case of 2019 Novel Coronavirus
(2019-nCoV)

4. Comments and Remarks

In this paper, we assess the impact of COVID-19 on the Chinese economy. To do so, we develop
and apply the economic crisis from massive contagious and infectious disease simulator
(ECMCID-Simulator) model. The model is able to graphically show the final impact of COVID-
19 on the Chinese economy from a multidimensional point of view. More specifically, we look
at four strategic economic sectors, namely tourism growth rate (AS1), international trade growth
rate (AS»), air transportation growth rate (ASz), and electricity consumption growth rate (ASa).
The four sectors are plotted along the rays (axes) that are drawn from the centre, each ray having
as many windows as are required at predetermined perimeter levels. The five windows are
demand growth rate (AD), unemployment growth rate (AUE), stock market index growth rate
(ASM), foreign investment growth rate (AFDI), and finally, the contribution of each strategic
sector to the GDP growth rate of China (AO).

According to ECMCID-Simulator results, the final contribution of each sector to GDP growth
rate in 2020-2021 is equal to (AO1 = +0.3%), (AO2 = +2.5%), (AO3 = +0.2%), and (AO4
=+1.5%). We can observe that the tourism, international trade, and air transportation sectors are
negatively affected. On the other hand, electricity consumption experiences a surge, due to
increased demand associated with quarantines and medical services. Furthermore, the high
demand for electricity results in employment rate of 0%. The electricity sector’s stock market
index and FDI also perform well. Electricity consumption contributes considerably to Chinese
GDP growth, according to the ECMCID-Simulator.
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Finally, this paper offers policy makers, central banks, academics and students an
alternative multi-dimensional graphical modeling approach to analyze the economic
effect of any massive contagious and infectious disease from a multi-dimensional
perspective. The ECMCID-Simulator allows us to explore different possible
scenarios and different levels of impact. The simulator makes it possible to perform
different simulations to measure the effect of any massive epidemic disaster on the
economy of a country, region or the world.
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