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Abstract

Globalization of trade and travel has facilitated the spread of non-native species
across the earth. A proportion of these species become established and cause serious
environmental, economic and human health impacts. These species are referred to as
invasive. The establishment of invasive species is associated with increased economic
losses worldwide. According to the European Commissions’ Impact Assessment on
IAS (Invasive Alien Species) (EC, 2013), IAS are estimated to have cost the EU at
least €12 billion/year over the past 20 years and the damage costs continue to
increase. The Asian tiger mosquito (Aedes albopictus) is an invasive mosquito species
widely spread in Greece and Southern Europe during the last years and is associated
with increased nuisance levels and the transmission of certain diseases such as
Chikungunya and Dengue. The target of the present thesis is to evaluate the socio-
economic cost imposed by the problem in selected areas of Greece and to identify the
crucial parameters of the economic burden associated with the problem of Invasive
Mosquito species using a synthesis of methods. Specifically, prevention cost
categories, are analyzed based on market prices and on a small scale survey conducted
in Greece and Italy. A separate cost of illness approach was conducted for the
estimation of medical costs and productivity losses of mosquito borne diseases in
Greece from 2010 to 2017. Cost-benefit and cost-effectiveness analysis is employed
in order to evaluate the economic efficiency of prevention strategies from 2010 to
2017. The willingness of citizens to pay for improved prevention programs averting
health and nuisance costs is based on a contingent valuation study using the discrete
choice method. An online survey as well as an experts' survey was conducted in order
to evaluate qualitative dimensions related to the implementation of specialized control
programs. Results indicate that the implementation of specialised control and
prevention programs can create a net socioeconomic benefit, however, the spread of
epidemics and the overall socioeconomic consequences, had the various prevention
costs not been employed, remain unpredictable and extremely difficult to calculate. In
addition, citizens are highly concerned with the health risks associated with the new
mosquito species and consider public prevention strategies highly important for the
confrontation of the problem, while experts tend to place a higher value on mosquito

control when associated with the prevention of serious health risks. The synthesis of



methods and results produced by the current thesis could act as a preliminary policy
guide for the estimation of societal welfare from the confrontation of similar problems

in a complex ecosystemic context.

Keywords: Socioeconomic impacts of Invasive mosquito species; Cost of Illness; Cost
Benefit Analysis; Choice experiment; Urban ecosystems; Vector Borne Diseases and

Climate Change, Citizens' wellbeing
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Extevig [lepiinyn ota EAAnvika

H maykooponoinon tov umopiov Kot TV HETAKIVIICE®MV £XEL OIEVKOAVVEL T1) 10000
TOV U1 EVONLUKOV-YOPOKATOKTNTIK®OV 0OV og OAN TN YN. 'Eva m0cootd avtdv tov
€OV Kobiepovetor kot mpokorel cofapéc TEPPAALOVTIKEG, OIKOVOIKEG Kot
KOWOVIKEG EMMTOGE. AVTA TO. €10 ovaeépovior ®¢ yopokatoktTikd. H
kafiépoon OmMONTIKOV €10®V cLVOEETOL HE OVENUEVEG OIKOVOUIKEG  OTTMAELEG
naykoopimg. H eméktaon Tov yYopoKaTaKTNTIKOV €00V GUVOEETAL UE OLENUEVES
OLKOVOUIKEG OMMAELEG GE OAO TOV KOGHO. ZOUQmva Le TNV ektipnomn ¢ Evpomaikng
Emtponmnig «Emumtdoeic tov Eevikov kot Xwpokotaktntikeov Edovy extipdtor o6t
T €lon avtd &rovv kooticel otnv EE tovAdyiotov € 12 dioekatoppvplo kot £Tog
Kkatd to terevtaio 20 ypdvia eved To KO6TOg TV (nuudv cvveyilet va avédvertal. ‘Eva
tét010 €i00¢ €lval Kol 10 acloTikd Kovvovmt tiypng (dedes albopictus) to omoio
enpaviCetoar oty EALGSa ko ™ Notwo Evponn ta tedevtaio ypdvio kot Bewpeiton
vevBuvo TOGo Yo Tar aENUEVE Emtiteda OYANoNG oTov avOp®dTIVO TANBVGUO, KaBMG
KOl Y10, TY) LETAO0O0T) GUYKEKPIUEVAOV EMONMK®OV acBevelmv 6mmg to chikungunya kot
0 daykelog mopetds. Drodoio ¢ mapovoog dwtpiPng etvar m depedvnon Ttwv
SPOPOV  KATNYOPI®OV KOWMVIKOOIKOVOULKOD KOGTOVG, 1 €&étaon Temv emmédmv
ELVNUEPTOG TTOV EMPEPOLV TO ONUOGLU TPOYPAULOTO KOl CTPATNYIKEG KOTATOAEUNONG,
0G0 KOl 0 EAEYYOG TOV OPOPOV HEBIOMV-TPOCEYYIGEMY VO OTOTIUNGOVY € OPOLG
0PEAOVG TNV EMITEVEY IKOVOTOMNTIKAOV EMTEODV EVNUEPIAG LEGO OO TNV EPAPLOYT|
piog ohvOeonc nebddmV. ZuyKekpléva, ot Katnyopieg KOGTOLG TPOANYNG AVaADOVTOL
Baon dbéciumv TV ayopds Kot piog EPEVVOC EPMOTNUATOAOYION HIKPNG KALOKOG
mov OeENyOn otnv EAAGda kot v Itoa. T v extipnon tov wtpikod KOGToUS
KOl TNG OMMAELNG TOPAYOYIKOTNTAG 0GOEVEIDV UETAOIOOUEVOV A KOLVOVTLO GTHV
EXAGSa amd to 2010 € to 2017 de€nybn Eeymprot €psvva pe ) péBodo tov
"Kootoug AcBévelnc". Emiong o01e&nydn avdivon k66TouG-00EA0VG Kol KOGTOLG-
OTOTEAECLOTIKOTNTAG Y10l TV AEOAOYNOT) TNG OUKOVOULKTG OTOTEAEC LATIKOTNTAG TWV
oTpatNyIK®V TPpOANyne and to 2010 éog to 2017. H mpobupia tov moltdv va
TANPOCOVY Y10 PEATIOUEVO TPOYPAUUATO TPOANYNG OV OMOTPEMOVY TO KOGTOG
vyelag kot OyAnong Poocileton o péBodo g Ymobetukng A&ordynong kot
ovykekpiéva v epapuoyn tov "Tlepdpatog Exioync". Téhog, dieénybnoav o
JldIKTVOKY €pevva KABMG Kol oL EPELVO. EUTTEPOYVOUOVOV TPOKEWWEVOD VO

a&lohoynBohv o1 TOTIKEG SGTACELS OV OYETILOVIOL UE TNV EQOPUOYN EWOKOV



mpoypapudtov e Eyyov. Ta amoteAéopata deiyvouv 0Tl 1 epappoyn eEeldIKeELUEVOV
TPOYPOUUATOV  EAEYYOL Ko  TPOANYNG umopel va  odnynoer oe  Kabapod
KOW®MVIKOOIKOVOULKO OQPEAOG, MCTOCO, 1 e£AMAMGCN TOV EMONUIDOV KOl Ol GUVOAKES
KOW®MVIKOOIKOVOULKES GUVETELEG, TOPAUEVOVY amtpOPAenteg Kot eEapeTikd SVoKOAES
va LToA0Y1oTOVV. EmmAéov, o1 ToAiteS amodidovy 1010itepn ONUAGI0 GTOVG KIVOUVOUG
Vyelag TovV cLVOEOVTOL e TOL VEN €101 KOVVOLTI®OV Kot Bempodv OTL Ol GTPATNYIKEG
IpocLag TPOANYNG eivol TOAD CNUOVTIKES Y10 TV OVTILETMTIOT TOV TPOPANLATOC,
EVD Ol EUTELPOYVMOUOVES TEIVOLV va amodidovv peyoAdtepn allo otov €Aeyyo TV
KOLVOLTILOV OTOV GLVOEOVTOL LE TNV TPOANYN coPapav acBeveimy. H ocbvBeon tov
HEBOO®V KO TMV AMOTEAECUATOV TNG TOPoVSOG EpYaciog o uTopodce Vo, amoTeEAECEL
EVOV TPOKATAPKTIKO 001 YO TOALTIKNG Y10 TV EKTIUNGT TG KOWMVIKNG ELNUEPIOG amd
TNV OVIWETOMION TOPOUOIOV TPOPANUATOV G€ €vo TOAVTAOKO OUKOGULGTILIKO

TAOLG10.

AéCeig rheroid: Korwwviko-otkovouukes emmtmoels 1wV XwpoKaTaKTTIKOY €100V
kovvovmiwv, Kooros Acbéveiog, Aviiven Koorovg-Opélovg, Ileipauo Emiloyng,
Aouika Owoovotiuota, Kiuatikny alloyn kot uetaoiooueves aobéveieg, Evnuepio twv

TOAMTAOV

Kegdaimo 1. Evocayoyn

Y10 lo Kepdrowo emyepeiton pio mAnpng elcaywyn oto Oépo pe €ueoocn to
YopokaTakTNTIKG €101 Kovvovmdv (XEK), pe éupaocn 610 actotikd Kouvoumt Tiypng
"Aedes albopictus”, kol Tovg dNUOGIONG KIVOLVOLG Kol T €Mimedo OYANONG UE TO
omoio, GLVOOEVOVTOL. ZVYKEKPIUEVA, EEETALETOL TOGO N TOPOVCO KATAGTACT) GE GYE0M
pe v éxtaomn tov mpofAnuatog otnv EALGSa katl ) Notwa Evpdnn xabodg kot ot
KOW®VIKO-0TKOVOIKES TTUYEG TOV oyeTilovtat pe To BEpa. XT0 mTopakdT® SteypoLLLLoL
amokewoleTor 1 emAoyn TV Sdpopwv HEBOd®V pe TIG omoleg emyepeiton M

dlepedivnon Tov TPoPANUATOC.



Kootog Anpociwv
MpoypappaTwy

EAgyxou Kat
NpoAnyng (Twueg
Ayopdg) —

Mé£Bobog
el Kootoug

AcBévelag-

* AnpoaotLa Kat e Kootn Yyeiag
16wwTtika KéoTl

Aroduyng

Kowwviko-otk@voutkd Kéotn
XwpokaTakTTikwy eldwy =

Kouvobmiwv Epeuva

EUTELPO-
YVWHWVWV-

AlaSIkTuaKkn
Epeuva— R

KoIvwVIKO-0IKOVOUIKG 0QEAN aTTd TNV
QTTOQUYT TWV
XWPOKATAKTATIKWV EIBWV
KouvouTtriwv

¢ Atoduyn " * AN\a ; ;
1| AcBeveuwv k Kowwviko- Avdluon Kéotoug -
OxAnong OKOVOUKS OdbEhouc K

‘Epeuva OdéAn AnoteAeopatt-
MNewpapatog KOTNTAG-
Emiloync-

Ewova 1. Ot dwpopetikég pebodoroyieg a&loAdynong Tmv KOmVIKO-O1IKOVOUIK®OV
EMNTOCE®V  OYETILOUEVOV [E TNV TOPOVCIO TOV  YOPOKOTOKINTIKAOV EOMV
KovvovT®v otnv EAAGSa

Ke@dhaio 2. Avaivoen Tov dNpocLov Kol TOV WOIMTIKOY KOVMVIKO-0LKOVOULKOD

KOoTOVG

Mio amd Tic peyoAvtepeg TPOKANCELS TOv VIO €E€Taom mpoPAnuatog givor vo
kobopiotel n péEBOdOG Yoo TNV EKTIUNGT TOL KOGTOVG OavdAoyo pe T (OON TOL
npofuatog towv XEK. To pebodoloywd miaicto yi v KoTNnyoplomoincn tov
KOOTOVG Olopopedbnke pe Pdon v TPEYOLOO  KATAGTOON TMOV CUYYPOVOV
puebodoroyidv mov oyetifovior HE TO GTOXELOUEVO TPOPANUA, KABDOG Kot HECEH
OUVOVINGE®MV KOl GUVEVIEVEEWV UE EUTEPOYVOUOVEC, AELTOVPYOVS NG ONUOGLOG

vyelog.

O xVpLog 616X0g aWTOH TOL KePAAQiov &ival 0 TPOGIOPIGUOG TOL KOGTOVG TOL
oyetiletan pe o Tpoypappato kot to €000 ONUOGLOS Kot WOIWTIKNG TPOANYNG Kot

eréyyov. To mPOTO HEPOG EMKEVIPOVETAL OTNV €EETAOT TV ONUOGIOV OSOTOV®OV
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mpoOANYNG Ko eAéyyov Ko Poocileton o€ otoyeio dnMUociov  damOV®OV  TOL
exmovoovtal amd T Ileprpépeleg ko Toug ANHOVG NG YOPOS, OAAL Kol KOTA
nepiotaon and to KEEATINO kot and dnpocieg emnyopnynoelg 6mmg to EXITA won
exppaleton og "Tég ayopdg". To devtepo péPog amookomel vo eEETAGEL TAL WOLMTIKA
KOGTN EAEYYOL Kol OTOPLYNG TOVL TPOPANLATOC, LEGA AO TNV EQPAPUOYN MG LKPTG

KMpokog £€pevvag epotnUaToAoyiov wov deényon otnv EAAGSa ko tnv Itaia.

[Ipénel va toviotel 6Tt 0 VTOAOYIGUOG TOV KOWVOVIKOOIKOVOLIK®Y dATOVAOV 0V Eivart
0 TeMKOG otoHY0G ™G cLpUPoAng avtng ¢ SwrpPrg. H mepartépw owovopikn
avdAvon mov epappoletot oto endpeva Kepdiai cupPaiiel oy agloldynon g
OMOTEAECUOTIKOTNTAG NG  EQOPUOYNG  SPOP®V  TPOYPAUUATOV  EAEYYOL Kol
dwyeipiong kar otov kabopiopd tov Pabuod otov omoio ta 0PEAN amd avtd TO
TPOYPAUUATO VIEPPAIVOLY TO GUVOAIKO KOGTOG OV TAPOLGLALEL TO TPOPANUO TV
XEK. H cwot ektiumon oavt®v Tov damavav eivol amapaitntn TPoKEWEVOD Vo
nmopacyedel  cowot) TANPoEdpNoN Tov Ba 0dNYNoEL 6 AEIOMGTA CLUTEPACUATO TG
OWKOVOUIKTG  oviAvong Kot Ba  ocvpPdiet otov  oyedlocpd  EVIUEPOUEV®V

TAPEUPACEDV TOMTIKNG.

Kepdaharo 3. To "Kootovg AcOéverag'” - (Cost of Illness) Tov petoddodopevov ond

KovvouTa acfever@v otnv EALGda

O otoyoc tov Keporaiov 3 eivor va avoAdbost évo onpovtikd HEPOG TV
KOW®VIKOOIKOVOULK®OV dATOV®V TOV GYXETILOVTOL LE TIC LETAOOOUEVES A0 KOLVOUTTLOL
acBéveleg. Ommg NoN avaeépbnie, ddpopa €idn KovvovTOV givol vTevBvva Yo TN
HeTAd0oon Soop®mV voowv Kot acbeveldv O0mwg o 10¢ tov Avtikod Neilov, m
Elovooia, 1 voécoc tov Chikungunya kot tov Adykeov mopetov. To kovvovmt Ae.
albopictus Mtav vrevBovo ywoo T whveo ond 200 epyaoctnplokd emPeforwpéva
kpovopota Chikungunya oty Itadio to 2007 kot yuoo TomK LETAO00T KPOLGUATMOV
Aaykeiov mopetod oty Kpoatio kot ™ [oAdio to 2010. v mapodoa datpifn
exTiunOnke 10 K66TOG 0IGBévelag Yo ta Kpovopata tov o tov Avtikov Neilov katd
v emdnpio tov 2010 oty Kevrpwn Mokedovia, Ta Kpodopato TG EAovosiog amd
mv emonuia tov 2011 ot Aokwovio, 10 KO0TOG 0cbeveing TV voonievbévimv

kpovoudtov g emonuiog Chikungunya 2007 otnv Emilia Romagna (ItaAia), kaBdg



KOl TO KOOTOC TV eloaydpevey kpovopdtwv Chikungunya, Adykeiov mopetov Kot

100 tov Zika otnv EAAGSa amd 1o 2013 éwg t0 2017.

H pebosoroyia mov ypnoyomomOnke yio v KTiUNon Tov KOGTOoVE Tov EMPANONKE
amod TV EKOMAMOT VOGOV TV KOLVOLTI®V Pacictnke otn pnéBodo ToLv KOGTOVS TNG
acBévelac- "Cost of Illness" kot v omoia t0 BApog piag acOévelag oty Kovmvia
exTipdTon and otkovokn amoyr. To kdotog ywpileTar o dVO KOPLEG KATNYOPIES: TO
Gueco KO0TOG Kol T0 EUpPeco KO6oToG. Ot dueceg damdveg, ol omoieg meptlapupdvouvv
Koplog v wIpkn mepiBaAiyr, eite vowokvploh egite eEmTepkod voomievTty,
vroAoyiCovton pe Paon tig Tég g ayopdc. Ot éupeceg doamdves apopovv Tnv
OTOAELD TOPAYOYIKOTNTOS KOTE TIC MUEPEG VOONAElNG Kol avappmong Kot
vroAoyilovtan pe Bdom v Tpocéyyion tov avlpamivov kepaiaiov- "Human Capital

Approach".

O vYoAOYIGUOG TOV WTPIKOV SOTAVAV TOV TAPOVSLALOVTOL G€ ALTO TO KEPAANLO, GE
OLVOLOCUO HE TNV EKTIUNON TOV KOGTOVG TPOANYNS OV TaPOoLGLALETal EMIONG GTO
Kepdhawo 2, mpooeépovv 1n Ovvotdtmra  defaymyng avdivong KOGTOuG-
OTOTEAECUOTIKOTNTAG OE GUYKEKPIUEVEG TEPUTTMOCEIS, TOV EVOEYETAL VO EMUPEPOLV
OPIOUEVA TTPOYPALLOTE EAEYYOL Ko dlaryeipiong 1 omoia exmoveiton oto Kepdioio 4.
Ot dgikTeg AVTOV TOV OVOADCEDV UTOPOVV VO ATOTEAEGOVV £VaV TPMTO 00MNYO Yo
TNV EKTIUNOT TOV KOW®OVIKOOIKOVOUK®V EMUTTOCEDY TOV CTPATNYIK®OV TPOANYNG
Kol EAEYYOV KO Lol TPOKATAPKTIKY a&loAdynon tov Babpod 6tov 0moio To 0QEAT amod

TNV EQAPLOYN OPIGUEVOV GYESIMV OAXEIPIONG VITEPTEPOVV TMV OUTUVAV TOVG.

Kepdrawo 4. Eg@oappoynn Avdivong Koéotovg-Ogéhovg kor Kéotoug-

AT000TIKOTN TS KOl OLOOTAGELS TOATIKIG

Xopeova pe tov Haykoopo Opyaviopd Yyeiag, ot o KowvéEG mpoceyyicelg yio v
a&lohdynon tev TPoyPoUUdT®V TPOANYNG Tov oyetilovtor pe v vyeio givor m
avdAvon ko6cTovc-omodoTikotnTos (AKA) ko 1 avdivon k6cTovg-opélovg (AKO).
H avédivon xoctovg-opéhovg (AKO) esivor po dnuogiang pébodog ywo v
a&0AOYNOT| TNG COTOTEAEGUATIKOTNTOCH TV ONUOCIOV ayoddV Kol TOATIKOV Kol
YPNOUYOTOIEITOL TNV TPAYLOTIKOTNTA V1ot TNV a&loAOYNoN ToL KaBapoh O1KOVOUIKO

toug amoteléopatog. To kvpro medio epappoyng g AKO eivon n pérpnon tov



EMIMES®V  EVNUEPIOG TTOL TPOKVTTOLV MO TNV EQPAPUOYN €VOG TPOypaupaToc /
oTPOTNYIKNG, €EETALOVTOC TO GYETIKA KOOTY KOl OQEAN TOL TPOKVATOLV OO TNV
epappoyn tov. 'Evag ovykekpipuévog tomoc AKO egivar n avdivon oavtiotdbuong
KOGTOVG, 1 omoie GLYKPIVEL TO KOGTOC TPOANYNG HE TIG UEUDOELS KOGTOVS TOV
EMTLYYAVOVTOL OO TNV 10TPIKY Kol vocokopelakn mepiBaiyn. H 10éa elvar 6tL to
KO66TOG TG TPOANYNG avtioTaduiletal amd v e£01KOVOUNOT] LEALOVTIKMV O0TOV®V
v v acBéveln. Xtnv mepintwon ovt) SEENXOn Hio «TEPLOPIGUEVIY aVAALON
KOGTOVG-00EA0VCE, cuykpivovtag Ta Kootog tmwv [poypappdtov Anudciag [pdinyng
LE TOL GYETIKA OQEAT] TTOL TPOKVTTOLV ATO: O) ATOPLYY| EXMTOCENMY GTNV LYEiR Kot B)

EMIMEDD OMOPLYNG EVOYANCEMY OTO VOIKOKVPWE AOY® 1TNG EQUPUOYNG OLTMV

TPOYPAUUATA.

Ta amoteléopata g epappoyng t6co g AKO 660 ko g AKA deiyvouv otL
umopel va TPOKHWYOLV GMUOVTIKA KOW®VIKA OQEAN otV Tepoy] HeAEng and v
EQOPUOYT] PEATIOUEVOV  TPOYPOUUATOV  EAEYYOV, VTOVOMVTIOG 0L LYNAOTEPT
yPNUaTIK) oo ypnoomtag Evovtt g vyeiag. Eviovtolg, n dieayoyn wog kold
oxedlacpuévng  épevvag  (Kepdhowo 5) mov ypnowwomoielt mwo  e&edkevpéva
neBodoroyikd epyaieio ival amopaitnTn Yo Evav mo akpiPn opiopd g XPMHOTIKNAG
a&lag g ypnowodttoac. Mepikoli amd TOVG TEPIOPIGUOVE TOV TOPOVTOS KEPOAOIOV
ovvdéovtor pe v ofefoardomnta 6cov aeopd Tov aplBud TOV TEPUITOCE®V
KPOLGUATOV OV eUmodifovtor AdY®m NG EQOUPLOYNG TOV TPOYPOUUUAT®OV EAEYXOV Kol
TV TPOYUATIKY HEI®ON NG OYANONG TOL UTOPOVV Vo amodobodv ce ovtd Ta
mpoypappota. ¢ K TOVTOL, HEGH TNG EPapUOYNS TOco TS AKO 6c0 kot tng AKA
oTNV TapPoLGO UEAETY, elval dvokoAo vo moapacyebobv akpiPelc deikteg emumédwv

0PELOVG KOl OTTOTEAEGLLOTIKOTITOG,

Kepdrawo 5. H gpappoyn evog "llewpapatoc Emioyic" ywo v a&oddynon

BeATIOUEVOV TPOYPOUNATOV KOTATOAEPN OGS

O Baowkog okomdg Tov KePaiaiov S elval 1 evioyvon TG OIKOVOUIKNG avAAVONG TOV
vivetoar oto Kepdhoto 4 GYeTiKd pe TNV OTOTEAEGUOATIKOTNTA TOV TPOYPUUUATOV
eAEYYOL KoL TPOANYNG NG ONpdcLog vyeiag. Mo evnuepopévn avaivon copPaiiet
OTO OTOTEAEGLLATO TTOV CLVAYONKAV GE TPONYOVUEVO KEQPAANLM, KOl CLYKEKPIUEVO GE

avtd Tov Kepalaiov 4, mapéyovtog akpiPEcTePEC EKTIUNGELS TOV EMTEODV OPEAOVG



and PBeEATIOUEVO TPOYPAUUOTE EAEYXOV KOLVOLTLOV, OTMG YIVOVTOL OVTIANTTA O
Tovg moAMtec. Omwg emonudvOnke ce mponyovpeva KeQAAala, 1 gykodidopvon twv
XEK avapéveror va ocvvodevetar amd avénuévo kivouvo HETAoooNS 0cHeVEIDY,
vynAoTEPO emimeda dyAnong Kot avénuéva £€oda eAEyyov. Amd v Gmoym ovtiy,
elvalr MO gueaviNG M OVAYKN Yo OYEOOGUO VE®V PBEATIOUEVOV TPOYPOUUAT®V
EAEYYOV KOLVOLTLOV, KAMGTOVTAG OmOPOIiTNT TNV CULVEKTIUNGYN MO TEPITAOK®V
TOPAUETPOV OTMG 1) TPOGTAGIA OO VEEC LOAVCUATIKEG ACHEVELES KOL 1) ATTOPVYT TOV

OYANGE®V TNG NUEPAG TTOL GLVVIEoVTAL [e TNV Ttapovoia twv XEK otnv EALGda.

To kepdrato avtd emyelpel vo TOPOVCIACEL P O OKPPY EKTIUNON TOV TOAVOV
OPELDV OO TNV EVIOYLOT TOV TPOYPOUUATOV EAEYXOV KOLVOLTI®V TNV EAAGSO.
Ievika, to mpoypdupato EAEYYOL TOV KOLVOLTI®V KOl Ol GTPATNYIKEG TPOANYNMG
€Youv oKOmd vo GLUBAAOVY OTNV TWPOCTAGIN Omd TNV EUEAVIOT]  ETLOTLUKOV
acBeveldv, t Peltioon g mowdTag (NG Kot TN UEIMON TOV OTOAELDV OTIC
OKOVOUIKEG Opaotnprotntes. Onmmg avaeépetan emiong oto Keedilowo 4, Adym g
TOAOTTAOKN G UONG TOV TPOPANHATOS ivarl dSVGKOAO va d0BoVV akpiPeic exTIUNOELG
TOV OQPEAOVG IOV TPOKVTTEL GO TNV EQUPLOYN PEATIOUEV®OV TPOYPAUUATOV EAEYYXOV.
H owovopikn amotipnon mov mapovotdletor 610 mopdv Ke@Aiolo Poacictnke otV
epopuoyn ™¢ neBOdoLv Tov "TEPANATOG EMAOYNG" TOV TPOGPEPEL GTOV EPOTAOUEVO
ebkoAlo  KoTtOovonTéG KOl AEITOVPYIKO  Kabopiopéveg emAOYEG  UEAAOVTIKMV
TPOYPOUUAT®OV EAEYYOV, TOV TOIKIAOVV GE YOPUKTNPIOTIKG ToL oyeTilovTol pe TIg
EMNTOCES otV vyelo, To emimedo evOYANoNG Kot 10 WWTIKO ko6otog. Ta
ATOTEAECLOTO OELYVOLV OTL LITOPOVV VO TPOKVYOLV GOPapd OQEAT OO TNV EQAPLOYN
ONUOCI®V EEEIOKEVUEVOV TIPOYPUUUATOV, EOIKOTEPO OTAV aLTA GyeTilovTon pue TV

ATOPLYN TOV KIVOUVOV VYELC.

Ke@dharo 6. Mo oMotk TPooEyyion aSloAdynons oTPpaTNYIKOV amoQUYNS 0o

TOVG TOAITES KOl TOVG EPTELPOYVOUMOVES

210 Kepdlowo avtd mopovoldlovtor V0  emmpoOcheteg  €pevveg Ol Omoieg
TPOYUATOTOON KOV TPOKEUEVOL Vo a&lohoynBel 0 GLVOMKOG KOWVMVIKOOIKOVOULIKOS
AVTIKTUTIOG NG EPOPUOYNG PEATIOUEVOV oTpaTtNYIK®OV TPOANYNG. H mpotn apopd
Eva TOVEALOOIKO O10OTKTVOKO EPOTNUATOAOYIO TPOS VOIKOKVPLE Kot TO dEVTEPO NTAV

Hio €pELVOL UIKPNG KMULOKOG EUTELPOYVOUOVOV TOL OGYOAOVVTOV LE OPUCTNPLOTNTEG



eMéyyov Kol TPOANYNG TV Kovvoumidv oty EAAGSa. Ot otodxor avtod Tov
Kepoiaiov givat: (1) N EKTIUNON TOL KOGTOLG TOL GLVOEETOL LUE QVTA T TPOPANLLOLTOL
og duapopeg Katnyopieg, (i) 1 a&oAdYNoN TOV EMTEGOL EVNUEPING TOV TOMTOV OO
TNV ATOPLYY TOL TPOPANHaTOg Kat (iil) 1 KOTOYpaQy TOV TPOTIUNGEDY TOVG OGOV
aQopd o LETPO EAEYYOV. ATO TOL OTOLYEIN TPOKVITEL OTL Ol EUTELPOYVMUOVES TEVOLV
va. amodidovy peyaAn o&io otov €AEyY0 TV KOLVOLTIAOV OTAV GLUVOLOVTOL LE
coPapovg KwdOVOLG Yo TNV Vvyelo, evd ol ToAlteg &ivor mo gvaicOntor Kot
avnoVYovV Y TIG TEPPUALOVTIKEG EMMTAOCELS TV LeBOdV eAéyyov. H cuvBeom twv
OTOTEAECUATOV TOV TOPAYOVIOL OO TO TOPOV KEPAANO Aertovpyel ®C £€vog
TPOKOTOPKTIKOG 00MNYOS Yo TNV EKTIUNOT TNG KOWMVIKNG eunuepiag amd v

OVTILETOMIGT TOPOUOIOV TPOPANUATOV GE £V, OMOTIKO-01KOGVGTNIIKO TAOIG10.

‘Eva. amd To onUovTIKOTEPO EVPNUATO TNG TAPOVoOS HEAETNG elvarl OTL o1 ToAiteg
avtihappdvovtar v mpootacioc amd TG ooBéveleg mov petadidovior omd To
KOLVOLTLOL G CTIUOVTIKO ONUOcto ayafo to omoio wpémel va xpnuatodoTeiton and to
onuoocta £€€oda. Ta amotehécpato TG LEAETNG oG OElYVOLV OTL, aPEVOS, Ol TOMTEC
etvar o TpoBupol va VITOGTOVY TPOCSOTIKA ££000 amd TNV Kabnuepwvn OxAnorn arnd
€101 KOLVOLTLOV Kal, aQETEPOL, &ivor Olatedelévol va mAnpdcovV Yo Eva
BeATIOPEVO TPOYPOULO KATOTOAEUNONG TOV OMENOV KOTE TOV acHeveldv OtV
epapuoleton amd omuodoieg apyéc. Emopévoc, oe kamolo fabud, ol moriteg paivetal va
LETAPEPOLV TNV VOV TOV TPOSTATELTIKAOV UETPOV TTOL GyeTilovTol pe TV vyEln o
EUTELPOYVAOLOVES KO ETOYYEALATIEG TOV TOUEN TNG ONUOCLAG VYElag. Avtd umopei va
onuaivel 6Tt acOBdvovtar HAALOV avOGPAAEIC OGOV OPOPE TNV ATOTEAECLATIKOTNTO
TOV TPOCOTIKMOV TOVG HETPOV KATA TOV dopOpmv acbevelidv. Qotdco, 1 paproyn
aVTIoTOY WV EEEIOIKEVUEVDV TTPOYPAUUATOV oty Tteptoyn g Emiglia Romana oty
Itoia, deiyvel 6Tl 1| GLUUETOYXN TOV TOMTOV €ival MioNG TOAD GNUOVTIKY, Wloitepa
omv mapokoiovdnon kot tov €leyyo tov XEK. Ocov agopd tv mepimtwon g
EMGdoc, po optopévn EALEWYN TANPOQOPIOV OO TIG OMUOCIES apyEG UTOPEL vo
av&NoEL TOGO TNV AVOCPAAELD OGO Kol TNV EAAELYT] EVIIUEPMOTNG TOV TTOMTMOV CYETIKA
pHe TO OLYKEKPWEVO  TPOPANUa.  QoTtdc0, VIAPYOVV  TPOCPOTEC  TPEYOVGEC
TPp®TOPOoVAleg mov ypnuatodotovvtor ond v EE (6nwg 10 mpdypappo LIFE
CONOPS), ot omoieg evioyvovv TNV EVNUEPMOT TOV KOOV KOl 0ONYoLV O1TN
ovvepyooio HeTaEd TNG EMOTNUOVIKNG KOWOTNTOS, TOV ONUOCIOV apydV KOl TMV

noMtov. [lpénet vo onuelmOel OTL 1| GUUPETOYN TOV TOAMTMOV GE TOAAEG TEPMTMGELS



evBoppiveton omd ™V EUEAVION ETONUOV 0cHeVEIDV OT®MG 0NV TEPIMTOON NG
emonpiag Chikungunya tov 2007 otnv meployn Italia tng Emilia Romagna. e xa0e
TEPIMTOOT, TO EMMEDO GLUUETOYNG TOV TOAMTOV OTIS OATOPAGELS ONUOCIOG TOATIKNG
Umopel EMIOTG VO GUVILETOL [LE KOWVMOVIKO-TIOALTIGTIKE YOPOKTNPIOTIKA KOl UTOPEL VoL

Slpépet eqv eEeTaoTEl G O1APOPETIKA TAOIGLA KO YDPEC.

Kepdharo 7. Zopnepdopato

H moapovca datpipn mpocpépel ovolaotikods Oeikteg Kupiog avapopikd e to Adyo
TOL  OVTIANTTOD  OQEAOVE TOV  TOMTOV omd TNV €papuoyn PeAtiopéveov
TPOYPAUUATOV EAEYYOL Kovvoumi®y. Ta gvpiuata delyvouv peyaddtepn mpotipunon
Yo BEATIOUEVA TPOYPAULOTO TTOV OTOGKOTOVV GTNV OTOPLYN TV EMMTOCEDV GTNV
vyelo Kot ot ToAiteg mapovstaloviol To TPABuol Vo TANPOGoVY Evavtl THAVOV
EMITOCEWV GTNV VYELD Kol GUYKEKPIUEVA KaTA NG eEAMA®ONG AoHEVEIDV TOL TOVG
elval dyvoorteg, 0nwg avtég mov oyetiCovron pe too XEK. Ot moditeg gaiveton va elvon
mo wpdbvpor va dexBodv vynAOTEPO KOGTOC (Yo €var PEATIOUEVO TPOYPOLLLLOL
EAEYYOV), TTOL GTOYEVEL OTNV EAAEWYT THOVOV EMIATOCEMY 6TO PEAAOV KOl 0LTOL
ov NON yvopilovv to TPOPANUa givor akdun o mpdOvpol va TANPOGoVY EvavTl
mOavav cuvenetdv. To yeyovog OTL Ol TAGELS TG KAUATIKNG aAAayfg @aivovtal va
ELVOOVV TNV eMOEivdOoN TOL TPOPALATOC Kot TOV OVEAVOUEVO KIVOUVO UETAO0ONG
vémVv acbeveldv, etvat mBovov va 00nyHcovy o€ LYNAGTEPO SVVNTIKO OPELOG O TNV
EPOPUOYN O ATOTEAECUATIKMOV GYESIMV OlOXEIPIONG KOLVOLTLOV KOTE TO TPOGEYN

£m.

H mopovoa dratpipn emyepet va coppdrer otnv culftnon vog TOAVTOPOUUETPIKOD
Kol OLEMOTNHOVIKOD {NTNHOTOG, OTTMG elval 1o BEH0 TOV YOPOKATAKTNTIKOV 00V,
TOPEXOVTOG  ONUOVTIKOVG  O€iKTEG 1TNG  KOW®MVIKO-OIKOVOMIKNG  €KTOONG  TOV
TPOPANUOTOC KOl TOV EMMEI®V EVNUEPIOG TTOV EMTVYXAVOVTOL OO TNV EQOPLOYN
ONUOCI®V TOMTIKOV vyeiog vwd €va Kafeot®dg TEPPUAAOVTIKIG KOl KAWUOTIKNG
afeporomrag. Qotoco, e€akorlovfohv va VITAPYOVY AKOUN TPOKANGEIS TOGO Yo TN
ONUOGLO TOMTIKY) OGO KOl Y10l TOV KAGOO TMV OWKOVOUK®OV TNG OKOAOYioG, OTMG 1
EVOOUATOON TOV OKOGUGTNUIKAOV Topaydviov oty mpofAeyn  Kivduvov, 1
HOVTEALOTTOINGN HEAAOVTIK®V oevapimv Kot 1 avafadon tov emmédon evUEPMONG

TV €Bvikdv kot dteBvav apydv. O yevikog 6tdY0g TS Tapovcas datpPng eivor va



onuovpynBet n Pdon &vog otpatnykod 00IKOV YAPTN Y TNV 0EOAIYNON TOV
GUVOAIKADV KOIVOVIKO-OIKOVOLK®OV ETTTOCEMY TOV GYETILOVTAL PE TNV EULPAVIOT Kol
NV ENAVERPAVION AOUMOMV voonudtomv amd to kovvovmia otn Notw Evpomn
Aoppdvovtag vrdyn  TOLg TOADTAOKOLG  KOWMOVIKO-OIKOAOYIKOVS  TOPAYOVTEG.
[Tepartépw peréteg Ba umopovcsav va aglomo|covy o, VITAPYOVTO EVPNLOTA Yo VO
vrootnpifovv véa gumelpikd otoryeio omd emieypévo Tunqpata e EALGdag kot g
Noétog Evpodnng mov mapovctdlovv vynAd mTOGOGTA GUVOEOUEVOV KOWVMOVIKO-
OLKOAOYIKMV OEIKTOV (E1GPOEG LETAVAGTEDGEWS, OLGTIKOTOINGT), TOPOVGia dNONTIK®OV
QOPEMV KAT.). ZOUQ®OVO HE TO TOPICUATO TNG TOPOVCOC MEAETNG, 1M mbavi
OLVEIGPOPA TaPOLOL®Y TP®MTOBoVAMAV Ba Tav va TpomBnOel 1 vyeio kol n evnuepia
TOV HEAAOVTIK®OV KOWMVIOV, UE GEPACHO TOGO GTOVG GTOYOVG TG OKOGUGTNUIKNG
ooppomiag 660 Kot TG PloctudTTog OTMG VTN TIBETOL ATd TOVS TOAITEG Kot TIG

KOWV®VIEC.



at my poor hovel
there’s one thing I can offer —

small mosquitoes

Matsuo Basho (1644-1694)

Miltiadis Petalas, 2013, "A dreamer”, etching
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Chapter 1: Introduction; The socioeconomic aspects of the

problem of Invasive Mosquito Species

1 Introduction

According to IPCC (2014) anthropogenic GHG emissions are mainly driven by
population size, economic activity, lifestyle, energy use, land use patterns, technology
and climate policy. Recent reports indicate strong evidence for the forecat that the
world’s average temperature will increase by a further 1.4 to 5.8°C by 2100 (IPCC
2014). These projected changes bear implications for human health around the globe
due to changes in vector survival and pathogen development and are directly related
to various socioeconomic impacts. Consequently, new sanitary and environmental
risks are emerging, including the reappearance of Mosquito Borne Diseases such as
Chikungunya, Dengue, West Nile Virus which are currently emerging in different EU
Member States, requiring the adoption of specific measures. In recent years, concern
has arisen over the potential for an increase in mosquito-borne diseases as a
consequence of environmental modifications in ecosystems and global climatic

change (Tanser et al. 2003, McMichael et al. 2006).

Globalization of trade and travel has facilitated the spread of non-native species
across the Earth. A proportion of these species becomes established and causes
serious environmental, economic and human health impacts. These species are
referred to as invasive. Insects are the dominant group among non-native terrestrial
invertebrates in Europe: of 1,522 established species, 1,306 (86%) are insects. The
establishment of invasive species is associated with increased economic losses
worldwide. In the US it is estimated that invading alien species cause major
environmental damages and losses adding up to almost $120 billion per year
(Pimentel et al., 2005). According to the European Commissions’ Impact Assessment
on IAS (Invasive Alien Species) (EC, 2013), IAS are estimated to have cost the EU at
least €12 billion/year over the past 20 years and the damage costs continue to
increase. Regarding mosquitoes, several invasive mosquito species (IMS) have been
inadvertently introduced into Europe, where they find favourable environmental and

climatic conditions enhanced by Climate Change, to establish permanent populations.
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In fact, it is estimated that due to the predicted Climate Change trends, the IMS
problem will be more intense in the immediate future. In addition, studies indicate
that the intensification of urbanization favours the spread of vector borne diseases
which may flourish due to a greater density of people as well as domestic and

peridomestic animals (Vora 2008, Soulsbury & White, 2016).

8 ofsam Aedes albopictus - current known distribution: June 2018

BT e ot ey iy

Legend
M Established
| Introduced
B Absent
B Nodata
Unknown

Countries/Regions
not viewable in the
main map extent*

[

‘ Malta
> o
- San Marino -

-,
.

E Gibraltar )
D Liechtenstein
)

\\ ® Azores (PT)

e Canary Islands
o S (ES)

\ Madeira (PT)
’-’ Jan Mayen (NO)

ECDC and EFSA. Map produced on 1 Jun 2018. Data presentad in this map is collected through the VectorlNet project. The maps are validated by designated extemnal experts prior to publication. Please nate that the data
do not represent the official view or position of the countries. * Countries/Regions are displayed at different scales to facilitate their izati inistrative boundaries: iics; @UN-FAD; ETurkstat.

Map 1.1. Aedes albopictus, current known distribution, June 2018, (ECDC, 2018)

Nowadays Ae. albopictus, commonly known as the Asian Tiger Mosquito, is present
mainly in the northwest Mediterranean basin (Map 1.1). The introduction of this
species in Europe has been driven by global trade and travel between climatically
similar regions, and it has been speculated that future European expansion of Ae.
albopictus could be further facilitated by climate change, as altered warming and
precipitation patterns might increase the number of suitable niches for the vector. 4e.
albopictus has been responsible for transmitting both dengue and Chikungunya fever
in continental Europe, including over 200 laboratory-confirmed cases of Chikungunya

in Italy (Region of Emilia Romagna) in 2007 and local dengue transmission in Croatia
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and France (Becker et al., 2010). Its presence in Greece and Italy is already intense
and it is expected to expand even further in the coming years (Giatropoulos et al.,

2012) (Map 1.2).

The main public health concerns related to mosquito borne diseases in Greece are
associated with those transmitted by the Culex and Anopheles species such as the
West Nile Virus and Malaria and those transmitted by the Aedes species such as
Chkungunya, Dengue and Zika virus. West Nile Virus (WNV) is one of the most
widely distributed arboviruses in the world, with endemic foci in Africa, the Middle
East, West Asia, North and Central America, and some parts of Europe and Australia.
WNV is transmitted in a bird-mosquito cycle, and humans and horses are dead-end
hosts only. Most people infected with WNV show no symptoms and the infection
therefore remains undetected. However, about 20% develop a mild disease, usually
referred to as West Nile fever (WNF). In less than 1%, the virus causes a
neuroinvasive disease (WNND) with serious neurological manifestations, i.e.
encephalitis, meningitis, meningoencephalitis or acute flaccid paralysis.2 The first
recorded outbreak of WNYV infection in Greece was in 2010, when 262 cases were

identified (Pervanidou et al., 2014).

Malaria was officially eliminated from Greece in 1974, following an intense national
malaria eradication programme that was implemented between 1946 and 1960.
According to Danis et al. (2011), between 1975 and 2005 approximately 50 cases of
malaria were reported annually, mostly imported cases from malaria endemic
countries. Between 2005 and 2009, 171 cases of malaria were reported in Greece, of
which, 98% were in people that likely acquired the infection in endemic countries and
78% of all cases were in migrants from those countries. It should be noted that the
Malaria cases recorded in the latest years in Greece are those of the genus
Plasmodium vivax, associated with less morbidity rates in comparison with the
Plasmodium falciparum which is culpable for high rates of disease burden globally
(Murray et al.,2012). However, concerns have arisen over the potentiality of the
disease suitability and re-establishment due to climate change patterns (Caminade et

al., 2014).
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In regards to the Aedes related diseases, Dengue virus is usually detected in tropical
and subtropical regions, infecting about 390 million per year (Bhatt et al., 2013). Its
common symptoms include among others: fever, lethargy, rash and joint paint, while
the more severe forms of dengue virus include dengue hemorrhagic fever and dengue
shock syndrome. On the other hand, Chikungunya virus, causes an acute febrile
illness characterized by severe arthralgia (Vega-Rua et al., 2015). Although these
transmissions have not yet been reported in Greece, the country is potentially at risk
of future outbreaks, as other European Mediterranean countries, such as Italy (2007,
2017) and France (2014), have already experienced outbreaks of autochthonous
chikungunya cases, while local dengue transmission has been recorded in Croatia and

France (Gjenero-Margan et al., 2011; La Ruche et al., 2010).

According to WHO (2017) many countries are still unprepared to address the looming
challenges of vector borne diseases which are further intensified by the strong
influence of social and environmental factors on vector-borne pathogen transmission.
Therefore, a critical necessity arises for an informed restructuring of of national
control and surveillance programmes in order to address the risks posed by multiple
vectors and diseases as well as a high preparedness level of national health systems.
All these challenges require an increased level of information in regards to the
effectiveness of control interventions, well-trained specialised staff who can build
sustainable systems for their delivery and a high level of citizens' awareness necessary

for the control of Aedes species (WHO, 2017).

As can be seen in Figure 1.1, the IMS problem, is a mutlidisciplinary problem
affected by various socio-ecological factors that can affect the economy and society in
various ways, through their impact on human, animal health and various services.
These impacts can generate certain economic costs related to control strategies, public
health measures, health treatments, productivity losses, information and awareness
campaigns, losses in tourism and other sectors. Economic impacts can be direct or
indirect. Direct economic impacts occur when invasive species cause damage that
result in increasing costs of various types and can be described as the net increase in
spending as a result of the appearance of IMS. These types of economic impacts are

those most often clearly defined as they can be explicitly expressed in monetary
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values. Control and Surveillance Programs, private expenditures, direct medical costs,
are among the most common categories of direct economic impacts of alien species.
Indirect socio-economic effects mainly associated with the introduction of alien pests
include, among others, effects on the quality of life of residents, effects on public
health, costs associated with new research and management services (for both public
and private sectors of the economy), effects on tourism, etc. Indirect effects are often
difficult to evaluate as many of them cannot be easily expressed in monetary terms
and special methodologies are used for their valuation (e.g. contingent valuation

methods).
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Figure 1-1. The IMS and Endemic Mosquitoes Impact Model
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In general, two main categories of costs may be assigned to the overall mosquito
problem (see Figure 1.2): a) public and private prevention costs, and b) socio-
economic costs related to various health and nuisance impacts due to mosquitoes. An
important economic issue related to the economic evaluation of the prevention
strategy is thus to determine the effectiveness of the control measures (that is, the
effect of public prevention costs) in reducing the health and nuisance impacts arising
from relevant mosquito borne disease outbreaks and the overall problem of
mosquitoes accordingly. This can be investigated through the implementation of
specific economic analysis and tools, aiming to estimate the averted costs achieved as
a result of the implementation of the mosquito control programmes, that is, the costs
that would have occurred in the absence of those programmes. As shown in Figure
1.2, these reduced or avoided private prevention costs and socio-economic impacts
can be actually considered as the potential social benefits of the preventive/control

measurcs.

The costs associated with the overall mosquito problem can be distinguished as direct
and indirect costs. Direct costs are the most clearly defined, as they can be explicitly
expressed in monetary values. Control and surveillance programmes, private
expenditures and direct medical costs are the main types of direct costs. On the other
hand, indirect costs are associated with various socio-economic impacts including the
nuisance cost (that is, the impact of mosquitoes on the quality of life and working

conditions) and morbidity costs (productivity losses).
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Figure 1-2. Cost categories related to the overall mosquito problem, including the
WNYV threat (Kolimenakis et al., 2016)

The socioeconomic implications brought by IMS in certain parts of Greece and
Southern Europe are expected to be intensified by the risk of establishment of higher
IMS populations accompanied by higher risks of mosquito-borne diseases, increased
expenses for the confrontation of the IMS through various prevention measures,

higher nuisance levels and side effects on other economic sectors such as tourism.
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Map 1.2. Climatic suitability for Aedes albopictus in Europe (ECDC, 2012)

Thus, the objective of the current thesis is to evaluate the current socio-economic
cost imposed by the problem of IMS in selected parts of Greece by considering
public available data and implementing case specific methodologies with brief
references to selected parts of Italy, in order to identify the policy dimensions of the
issue at hand from a socioeconomic point of view. The results of the current study
are expected to act as a guide for the estimation of the effectiveness of various control
and management strategies and the examination of their societal welfare in indicative

parts of the EU.

In line with the scope of the present thesis, Chapter 2 aims to provide a more detailed
analysis of the public and private costs for mosquito control and prevention through

the presentation of annual program costs in selected Greek Regions, municipalities
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and case specific interventions, as well as the identification of private costs through
the conduct of a small scale survey. The methodology and results of the small scale
survey in Greek and Italian households related to private abatement costs are

presented in the same chapter.

Chapter 3 is focused on the examination of medical costs and productivity losses
related to various mosquito borne disease outbreaks and cases mainly in Greece,
through the use of the "Cost of Illness" methodology. These costs have been
elaborated with the provision medical data by the Hellenic Centre of Disease Control
and Prevention. The data are considered confidential and for this reason only the

aggregate tables of the detailed economic analysis appear in the current report.

Chapter 4 is based on the outcomes of the two previous chapters. This chapter
presents the employment of cost-benefit and cost-effectiveness tests regarding the
efficiency of current prevention and control programs. In addition, specific theoretical
and policy dimensions from the implementation of similar approaches in health

related interventions are analysed.

In Chapter 5 the implementation and results of a Choice Experiment survey conducted
in the Metropolitan Area of Athens is presented. The “Choice Experiment Method”
was selected for the elicitation of household preferences to control IMS. The results of
this chapter contribute to the estimation of preliminary welfare levels of Chapter 4,
offering more precise indicators of the citizens' perceived benefits from the

implementation of improved mosquito management plans.

In Chapter 6 the findings of a web based survey targeted to Greek citizens are
presented. A web-based questionnaire was conducted through a popular
meteorological data website (www.meteo.gr). The scope of this questionnaire was the
validation of specific parameters regarding the private prevention costs for IMS and
the preferences for the application of improved mosquito control programs at a
national level. The economic evaluation of the proposed management plans was also
evaluated through “a stakeholders’ opinion” survey. This qualitative survey has been

designed for the evaluation of the socioeconomic impacts of the management plans by
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key stakeholders such as public policy makers, medical practitioners, public health

experts and regional administrators in Greece and Italy.

Figure 1.2 presents the various methods implemented througout all chapters and how
do they contribute to the overall estimation of the identified costs and benefits
associated with the problem of invasive mosquito species. It should be pointed that
the elimination of those socioeconomic costs bears a positive consequence on the

benefit side resulting from the control of invasive mosquito species.

Public Vector
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Figure 1-3. The employment of different methods for the estimation of
socioeconomic costs and benefits associated with the problem of Invasive Mosquito
Species
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The findings of all the previous chapters contribute to:

e the evaluation of the socioeconomic consequences associated with the
problem of IMS through the use of empirical studies and case specific

methodologies,

e the assessment of the economic effectiveness of ongoing and proposed
management plans to control the IMS problem through the application of cost-

benefit and cost-effectiveness tests

o the appraisal of the IMS problem from an integrated- holistic point of view

taking into consideration citizens' and experts' view of the problem.

The synthesis of results produced by the current thesis are expected to act as
preliminary policy guide for the estimation of the effectiveness of present control and
prevention strategies and the examination of possible societal welfare in the design of
future control strategies. The results and evidence presented in this thesis constitute
of the first attempt to estimate the efficiency of mosquito control and prevention
measures in Greece, contributing towards a more thorough understanding of the
net economic benefits of improving health and well-being as an important factor in

public decision making.

The current thesis attempts to contribute to the discourse of a multi parametrical and
multidisciplinary issue, such as that of the IMS, by providing important indicators of
the socioeconomic extent of the problem and of the welfare levels achieved from the
implementation of informed public health policies under the social and environmental
threats posed by climate change and the risks of new vector borne diseases and the
apparent social challenges of Southern Europe. This is the multidisciplinary question
that the structure of the current thesis aims to address by creating a preliminary basis

for the evaluation of the overall socioeconomic impacts related to the emergence and
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re-emergence of mosquito-borne infectious diseases in South Europe taking into

account the complex socio-ecological factors affecting them.
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2 The overall structure of Public and Private Socioeconomic Costs

One of the greatest challenges of the problem at hand is to define a method for the
assessment of costs according to the nature of the problem of IMS. Based on the state
of the art of current methodologies relevant to the problem targeted (Barber et al.,
2010; Carney et al., 2008; Dowling, 2011; Gold et al. , 1996, Halasa, 2012; Staples,
2014; Unlu et al., 2012), as well as through meetings and interviews with experts, the
methodological framework for the categorization of costs has been formulated and

presented in Table 2.1.

Table 2-1. Main Cost Categories related to the IMS problem

COST CATEGORIES

*  Public Prevention Costs
e Private Prevention Costs
* Quality of Life- Nuisance

Health Impacts

<=
D Non Health Impacts

e Impacts

The socioeconomic costs associated with the problem of IMS can be divided into
various categories. First of all, costs are classified as Market or Non-Market costs.
“Market Costs” are those costs which have a direct (market) monetary value, while
“Non-Market Costs” are costs for which there is no direct monetary value (e.g.
nuisance from mosquitoes, quality of life, etc.). Another categorization is into
prevention and impact costs. “Prevention costs” are mainly associated with expenses
induced in the public (regional authorities, national health services, etc) and private
sector (households), for control, management and monitoring programmes, as well as
other preventive activities (Tables 2.2, 2.3). The private prevention costs vary
according to the severity of the mosquito presence, the perception of this phenomenon

by residents and the available household budget.
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Table 2-2. Basic Categories of Public Prevention Activities

Public Prevention Activities

e  Monitoring/Surveillance of mosquito larvae population

e Implementation of larvicidal, adulticidal and surface residual ground treatments

e Acrial sprayings for mosquito control applying larvicidal and small scale
adulticidal treatments

e Information- Awareness Campaigns in schools and wider public

e IRS (Internal Residual Sprayings)

e Epidemiological Surveillance

e Surveillance on humans and other species

Table 2-3. Basic Categories of private prevention expenses

PRIVATE PREVENTION EXPENSES

e Private expenses for indoor and outdoor spraying
e Expenses for mosquito and insect repellents
e Expenses for mosquito nets for beds and windows

e Mosquito traps

The category of “Impact costs” refers to medical and non-medical costs associated
with the presence of IMS. Medical costs, furthermore, are also separated into direct
(e.g. hospitalization costs) and indirect costs (e.g. productivity losses) and they are
generally evaluated with the use of specialised approaches such as the Cost of Illness
(Segel, 2006) approach, Quality of Adjusted Life Years (Weinstein et al., 2009) and

Value of a Statistical Life (Viscusi et al., 2003) approaches, implemented according to
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the physiology of each studied case. More details on the analysis of this cost category

of costs are provided in Chapter 3 and Annexes 8.4, 8.5.

On the other hand, non-health impacts are mainly related to all these foregone benefits
associated with the presence of mosquitoes and may refer to disutilities caused in
citizens' leisure, in certain economic sectors such as tourism, and in working
conditions. These costs with specific emphasis on citizens' nuisance, are more
thoroughly studied in Chapters 2.2 and Chapter 5 where the households' nusance

levels are examined in combination with health risks imposed by IMS problem.

The aim of this chapter is principally, to identify the costs associated with market
costs related to public and private prevention programs and expenses. The first part
focuses on the examination of Public Prevention Costs and the second part on the
identification of private prevention costs based on a small scale survey conducted to

Greek and Italian households.

2.1.1 Public Prevention Costs Implemented by Regions and Municipalities

The main category of Public Prevention Costs in Greece is associated with control
and management costs incurred by Regional Authorities and Municipalities for the
elimination of the mosquito problem. Most of the control programmes in Greece are
executed on an annual or a two-year basis and are financed by Regional and
Municipal Funds, through the NSRF (National Strategic Reference Framework in
Greece), or from the Authorities' own resources. All these activities are implemented
according to the specific management plans and available resources of every country,

region and municipality, and could vary significantly from place to place.

The main cost categories described in the various control programmes applied in

Greece include:

e Monitoring/surveillance of mosquito larvae population

46



Chapter 2: Public and Private Costs of Mosquito Control and
Prevention

e Implementation of larvicidal, adulticidal and surface residual ground

treatments

e Aecrial sprayings for mosquito control applying larvicidal and small scale

adulticidal treatments

Information about these costs has been provided directly by Regional and Municipal
representatives, while many of these costs are directly published on the internet, via
the national “Clarity” programme. In addition, cost categories were also provided by
private companies that participate in the implementation of these control programmes;

their provision from a second source enhanced the reliability of these data.

Some important limitations related to these data are that, first of all, there is no clear
categorization of the activities included in the control programmes. Apart from a
nominal categorization of the costs in the description of each control programme,
there is no further analysis of the division of costs between different categories. More
thorough contact with private companies’ and regional representatives is necessary in
order to clarify the categorization of costs for selected cases. Secondly, except in a
very few cases, there is no clear distinction among costs incurred for invasive
mosquitoes and for other mosquito species. For this reason an initial assumption has
been made that these control programmes are designed to control all mosquito
species, even though there are certain limitations to this approach. What is more, the
re-organization of the municipalities according to the “Kallikratis” plan, which took
place in Greece in 2011, caused certain difficulties in the estimation of prevention

costs incurred by municipalities and in many cases the data have not been available.

Finally, the data related to the costs of control and surveillance programmes were
available only for the years following 2011. The two tables in Annex 8.1 provide a
precise estimate of the cost of mosquito control programmes for a number of Greek

Regions and Municipalities for the years 2012 and 2013.

As can be observed, in the two tables of Annex 8.1 there was an increase in expenses

for control programmes of about 1 million € from 6.05 million € in 2011 to 7.2
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million € in 2012. From 2012 to 2013 there was a small decrease from about 7.2

million € to approximately 7 million €.

2.1.2 Prevention Costs implemented by the Hellenic Centre for Disease
Prevention and Control (HCDCP)

It should be noted that supplementary prevention expenses are incurred also by the
Hellenic Centre for Disease Control and Prevention (HCDCP). Its actions are
implemented on an annual basis and they are mainly targeted towards malaria
(plasmodium vivax) and West Nile Virus (WNV). HCDCP’s prevention activities are
divided principally into Information Activities, Enhancement of Epidemiological
Surveillance, and Other Activities such as Indoor Residual Spraying. Even though
these actions are not intended to control invasive mosquito species, they comprise an
important indicator of regular expenditure against severe mosquito-borne diseases
such as the West Nile Virus and malaria. The evaluation of these costs can provide
important indicators regarding the effectiveness and benefit of control programmes on
health and can contribute significantly to the further economic analysis of the

problem.
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Table 2-4. HCDCP actions against Malaria
HCDCP ACTIONS AGAINST MALARIA 2012

Information Activities for Health Professionals and the wider Public

Information Workshops for Health Professionals of Regional
Authorities

2 Information Workshops of wider public and students

Information Material Prints (Leaflets, Posters) - (the material
3 consisted of general directions for mosquitoes and was also used for
info workshops for the prevention of West Nile virus)

Information Workshops for Health Professionals and the wider public
(ESPA)

Enhancement of epidemiological surveillance against malaria

Active search and treatment of malaria cases in the Municipality of
Evrotas Lakonia (outbreak investigation of outbreak points, active
search for cases in the general population, screening of immigrants for
malaria, serological tests)

Active search and treatment of malaria cases in other places apart
from the Municipality of Evrotas Lakonia (outbreak investigation of
outbreak points, active search for cases in the general population,
screening of immigrants for malaria, serological tests)

3 Supply of Rapid Diagnostic Tests (RDTs)

Epidemiological surveillance of Malaria (ESPA)- includes cost for
4 laboratory personnel (74.845 €) and equipment (18.380,22 €),
common for malaria and West Nile virus

Other Activities
1 Supply of Anti-Malarial Medicines
2 (IRS) Spraying in the Municipality of Evrotas in Lakonia

Total Actions HCDCP - ESPA (Information, Enhancement of
Surveillance, other activities)

2.1.3 Prevention Costs implemented by other organizations

COST

169.484,69

15.784,30

17.815,20

117.000,00

18.885,19

379.802,06

182.486,58

43.352,47

13.186

140.777,01

43.908,16

858,16
43.050

593.194,91

Another significant control programme which has been implemented is the

“Integrated surveillance and control program for West Nile Virus and Malaria in
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Greece (MALWEST)”. This is a project funded by the Greek Ministry of Health
through the Operational Programme “Human Resources Development” of the
National Strategic Reference Framework (NSRF) 2007-2013. The aim of the project
has been the development of an integrated programme related to West Nile virus
(surveillance for human cases, mosquito surveillance, avian surveillance, and equine
surveillance) and malaria (surveillance for human cases, mosquito surveillance).The
main objectives of the programme have been: 1) the detection of the West Nile virus
and malaria activity and their impact on public health; 2) the identification of the
geographic regions with the greatest risk and the development of risk assessment tools
by using Geographical Information Systems (GIS); 3) the prediction of spreading of

the disease; and 4) the assessment of appropriate interventions.

Even though the project is oriented towards diseases that are not transmitted by IMS,
it constitutes a clear paradigm of a set of control measures employed against the
transmission of new diseases. In addition, the implementation of the project has
contributed significantly towards the know-how and capacity building of mosquito
control strategies. Consequently, part of its costs has been incorporated into the

present estimations.
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Table 2-5. MALWEST Control Program Costs

MALWEST Control Program Categories

Pets

External Supplies
Equipment

Total Cost

Wild Birds
External Supplies

Equipment
Total Cost

Costs

1. Bird Surveillance

7.000 €

7.000 €

37.251€

24.566 €
61.818 €

2. Surveillance on Horses

External Supplies
Equipment

Total Cost

6.130 €
- €
6.130 €

3. Mosquito Surveillance

External Supplies
Equipment
Total Cost

External Supplies
Equipment
Total Cost

65.136 €
28.736 €
93.873 €

4. Human Surveillance

156.119 €

26.005 €
182.123 €

Active Search for disease cases

External Supplies
Equipment
Total Cost

Sum Total

60.643 €
18.732 €
79.375 €

248.196 €
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The total estimated costs of selected activities of the MALWEST management project
for the years 2012 and 2013 are around 248,196 €.

The total estimated cost of mosquito control programmes in Greece in the years 2011,
2012, and 2013 reaches 21.2 million €. The average annual cost for mosquito control
and management programmes is estimated to be approximately 8 million €. However,
as has been already mentioned, there is no clear separation between costs incurred for

IMS and costs for other mosquito species.

Lastly, a separate cost category, “the cost for blood safety testing”, arose as a result of
the 2010 WNV outbreak. Costs per year for this category were provided directly
through representatives of the National Centre of Blood Control which conducted

relevant actions.

Table 2-6. Costs for Blood Safety Testing

National Centre of Blood Control Costs for 2010 WNV outbreak COST in €
1 Costs for 2010 596.000 €
2 Costs for 2011 2.100.000 €
3 Costs for 2012 N/A
4 Costs for 2013 210.00 €
5 Total Costs 2.906.000 €

2.2 Survey Results on the private household impacts for Greece

The emergence of the Invasive Mosquito Species (IMS) problem is associated with
various socioeconomic implications and costs both for the public and private level.
The aim of this sub section is an initial estimation of the private prevention costs
(against IMS and other mosquito species) for households in selected parts of Greece

and Italy. Due to the difficulty of the separation of the costs caused by various
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mosquito species a first questionnaire has been designed for the elicitation of the
average costs of households against the IMS in relation to overall mosquito problem.
The difficulty of separation of costs (present also at the public expenses level)
incurred by invasive and other mosquito species is apparent also at the level of
households (private costs). As concluded in the sub-section on public expenses,
nuisance is the main factor of mosquito disturbance and based on the literature
citizens are willing to pay higher amounts (through the implementation of public
control programs) for further reductions of the mosquito nuisance (Barber, 2010; von
Hirsch et al., 2009). A further analysis of these costs is presented later on Chapter 5,
with the “elicitation” of the benefit levels that certain management plans may have on
households, through the careful design of specialized questionnaires (based on stated

preferences tools).

2.2.1 Methodology

A targeted questionnaire has been designed (Annex 8.2) for the identification of
private costs incurred by households for the confrontation of the mosquito problem.
The questionnaire aimed to elicitate costs incurred for the Asian tiger mosquito and
costs for other species, both by questioning awareness of the particular mosquito
(Asian tiger mosquito) and by asking the main hours of disturbance. It is known that
the Asian tiger mosquito is more active during the daytime (Becker et al., 2010). In
addition, the survey was conducted in early November, a period during which the
Asian tiger mosquito is still active (Giatropoulos et al, 2012). A direct question has
been asked regarding the average cost for private mosquito control by household.
More questions were added regarding the main months during which mosquito
expenses are incurred as well as the main cause of requiring protection (e.g. nuisance

vs. disease).

The questioning process took place in two different stages and areas. In the first stage,
the Greek questionnaire was distributed in hard copy format to a sample of university
students of the Department of Regional and Economic Development of Panteion

University. Students come from a broad range of demographic backgrounds and their
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answers could provide a sample of different geographical areas of Greece. Students
were asked to fill in the questionnaire along with the “main payers” of their
households. 38 completed questionnaires were returned filled in from the total of 150
distributed questionnaires. A similar questionnaire (in Italian) had been distributed
among the various employees of the Sanitary Agencies and other organizations
participating in the LIFE CONOPS Project, in order to conduct the same survey in
Italy. A total of 99 completed questionnaires were returned for the Italian case. In the
second stage, an electronic questionnaire was distributed to the electronic database of
the LIFE CONOPS electronic mailing list (approximately 2400 contacts) in Greece.
Recipients were informed through email and they were asked to complete the
questionnaire online (via Google docs). A total of 235 questionnaires was filled and

collected (Table 2.7).

Table 2-7. Printed or electronic (internet-based) survey

Frequency Percent

Printed 38 13,9
Internet-based 235 86,1
Total 273 100,0

2.2.2 Survey Results on the private household impacts for Greece

As Table 2.8 shows Attica has been the Region from which most of the answers were
received (68%). This seems in accordance with the population distribution of the
country (as its biggest percentage appears in Attica). Crete and Central Macedonia
represented about 20% of the whole sample and fewer answers were received from

the rest of the Regions.
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Table 2-8. Data collection (number of observations) from various Regions

Frequency Percent

East Macedonia & Thrace 7 2,6
Attica 185 67,8

Western Greece 9 33
Western Macedonia 1 4
Epirus 2 7

Thessaly 4 1,5

Ionian Islands 1 4
Central Macedonia 22 8,1
Crete 27 9,9

Southern Aegean 3 1,1
Peloponnese 3 1,1
Central Greece 9 3,3
Total 273 100,0

The biggest percentage of households (30%) consisted of 4 members followed by 3
and 2 member households. It is shown that expenses were higher for 4 member

households than for other categories (Table 2.9).

Table 2-9. Number of household members

Frequency Percent Cumulative Percent
1 37 13,6 13,6
2 64 23,4 37,0
3 68 24,9 61,9
4 84 30,8 92,7
5 15 55 98,2
6 3 11 99,3
7 4 99,6
9 1 4 100,0

Total 273 100,0
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Figure 2-1. Histogram of the age data of our sample

As shown in Figure 2.1 the biggest percentage of the age of respondents ranges from

30 to 50 years old.

As pointed out earlier a “test” question was asked regarding the awareness of
respondents regarding the existence of the Asian tiger mosquito. It seems that most of
the sample population (90%) is aware of the specific problem while only 10% is

unaware (Table 2.10).
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Table 2-10. Prior knowledge about the Asian tiger mosquito

Frequency Percent Cumulative
Percent
Lack of knowledge 27 9,9 9,9
Prior (to the questionnaire) 246 90,1 100,0
knowledge
Total 273 100,0

An additional question was asked regarding the awareness of activity of the Asian
tiger mosquito in the area of residence. It seems that 52% of the respondents are

aware of the activity of the particular mosquito in their residential area (Table 2.11).

Table 2-11. Knowledge about the existence of Asian tiger mosquito in the residence
area of respondents

Frequency Percent Cumulative

Percent

Lack of knowledge 129 47,3 47,3

Knowledge of existence 144 52,7 100,0
Total 273 100,0

Two separate questions were asked regarding the intensity of the mosquito problem:

a) during the night and b) during the day. Respondents in both cases were asked to
rank the problem on a scale from nonexistent (1) to intolerable (5). As shown in Table
2.12, 33% of the sample identified the problem during the night as medium intensity,
and 32% of high intensity. This indicates that the mosquito problem appears to be
mostly of medium to high importance during the night. On the other hand, Table 2.13
shows that approximately 64% of the sample identified the problem during the day as

medium to low importance.
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Table 2-12. Nuisance level during the night

Frequency Percent
Non-existent 11 4.0
Low 54 19,8
Medium 90 33,0
High 87 31,9
Intolerable 31 11,4
Total 273 100,0
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Figure 2-2. Histogram of the nuisance level during the night

Mean = 3 26
Stel. Dev. =1,033
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Cumulative
Percent

4,0
23,8
56,8
88,6

100,0
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Table 2-13. Nuisance level during the day

Frequency Percent Cumulative
Percent
Non-existent 22 8,1 8,1
Low 84 30,8 38,8
Medium 91 333 72,2
High 48 17,6 89,7
Intolerable 28 10,3 100,0
Total 273 100,0
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Figure 2-3. Histogram of the nuisance level during the day

Tables 2.14 and 2.15 show the starting and ending months of the mosquito problem.
On average it seems that the mosquito problem starts to become noticeable from May

to June while its symptoms seem to be fading out after October.
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Figure 2-4. Histogram of the start month of mosquito nuisance

Table 2-14. Starting month of mosquito nuisance

Frequency Percent

January (1) 8 2,9
March (3) 8 2,9
April (4) 24 8,8
May (5) 80 29,3

June (6) 93 34,1

July (7) 43 15,8
August (8) 12 4,4
September (9) 4 1,5
December (12) 1 4
Total 273 100,0

Mean = 5 58
Stel. Dev. = 1,396
MN=272

Cumulative
Percent

2,9
5,9
14,7
44,0
78,0
93,8
98,2
99,6
100,0
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Table 2-15. End month of mosquito nuisance

Frequency Percent Cumulative
Percent
August (8) 13 4,8 4,8
September (9) 90 33,0 37,7
October (10) 97 35,5 73,3
November (11) 53 19,4 92,7
December (12) 20 7,3 100,0
Total 273 100,0
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Figure 2-5. Histogram of the end month of mosquito nuisance

According to the Tables and Figures above, a duration of 3-5 months appears in the
highest percentages as the period for which households are found to incur expenses

for the overall problem of mosquitoes. Findings are presented in Table 2.16.
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Table 2-16. Duration of the nuisance period (in months/year)

Frequency Percent Cumulative Percent
0 1 4 4
1 12 4,4 4,8
2 28 10,3 15,0
3 57 20,9 35,9
4 66 24,2 60,1
5 49 17,9 78,0
6 26 9,5 87,5
7 17 6,2 93,8
8 8 2,9 96,7
9 4 97,1
11 8 2,9 100,0
Total 273 100,0
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Figure 2-6. Histogram of the nuisance period
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The core question of this survey was “the average private prevention cost of
households during the months in which the mosquito problem is prevalent”. Table
2.17 indicates that 28 % of the sample spend from 6 € to 10 €, while 20% from 11 € to
20 €. About 17% spend from 1 € to 5€, while 7% do not incur any expenses. In
addition, 11,5% appears to be spending 21 to 30€, while only 5,5% spends more than
50€.

Table 2-17. Average monthly private prevention cost (€/household/month)

Frequency Percent Cumulative

Percent

Don’t spend any money on 19 7,0 7,0
prevention cost

€1-€5 48 17,6 24,5

€6 -€10 78 28,6 53,1

€11 -€20 57 20,9 74,0

€21 - €30 31 11,4 85,3

€31 -€50 25 9,2 94,5

More than €50 15 5,5 100,0

Total 273 100,0
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Figure 2-7. Histogram of the total private prevention cost (€/household/year)

The question regarding the hours during which respondents are taking protective
measures aims to specify the intensity of the nuisance caused by the Asian tiger
mosquito in the respondents’ area of residence, as the nuisance from this species is
mostly prevalent during the day time. It appears that the majority of respondents
(58%) makes use during the nighttime, while 22% uses protective measures during
specific hours of the day and night. 12% of the sample responds that they make use
during all hours of the day (Table 2.18).
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Table 2-18. Hours during the day that respondents are using individual protective

measures

Frequency Percent Cumulative
Percent
zero (not using measures) 19 7,0 7,0
During nighttime 159 58,2 65,2
During both nighttime and daytime 62 22,7 87,9
During all day 33 12,1 100,0

Total 273 100,0

Nuisance reduction seems to be the primary reason factor for respondents' taking
measures. The findings of Table 2.19 are in accordance with similar findings from the
world bibliography (Halasa et al. 2014; Dickinson et al. 2012) which show that the
nuisance factor is the main factor for which citizens are willing to pay higher amounts
of money for enhanced protection via public mosquito control programs. Table 2.20
shows that sleep is the main activity affected by the problem, with home leisure and

outdoor recreation following.

Table 2-19. Main reason for using individual protective measures

Frequency Percent Cumulative

Percent

Risk Reduction in Health 66 24,2 26,2

Nuisance Reduction 186 68,1 100,0
Total 252 92,3
Not using measures 21 7,7
Total 273 100,0
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Table 2-20. Activities affected by mosquitoes

Frequency Percent

Home leisure 186 68,1
Sleep 197 72,2

Outdoor recreation 126 46,2
Work activities 39 14,3
None 21 7,7

The findings of Table 2.21 show that only 5 people had relatives who were infected
by mosquito-borne diseases in the past, which probably indicates the intensity of the

nuisance factor from various mosquito species.

Table 2-21. People became ill in the past (themselves or their family) from diseases
caused by mosquitoes

Frequency Percent Cumulative Percent

0 268 98,2 98,2

1 5 1,8 100,0
Total 273 100,0

2.2.3 Survey Results on the private household impacts for Italy

The results of the survey for the Italian case are based on a sample of 99 respondents.

It should be noted that there might be several biases regarding the results as the Italian

sample consisted mainly of members and delegates of Sanitary Services and

Organizations involved with the problem of mosquito.
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Table 2-22. Number of household members

Frequency Percent Cumulative Percent
1 9 9,1 9,1
2 28 28,3 374
3 32 323 69,7
4 25 253 94,9
5 3,0 98.0
6 2,0 100,0

Total 99 100,0
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Figure 2-8. Histogram of the age data of our sample

Results regarding knowledge about the Asian tiger mosquito differ significantly from
the Greek case, as Italy, and particularly the Region of Emilia Romagna, has been
affected by the Chikungunya outbreak associated with this mosquito species (Angelini
et al., 2008). Therefore, it appears (Table 2.23) that almost all respondents were aware
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of the Asian tiger mosquito. Similarly, most of the respondents (90%) were aware of

the presence of the Asian tiger mosquito in their area of residence (Table 2.23).

Table 2-23. Knowledge about the existence of Asian Tiger Mosquito in the residence
area of respondents

Frequency | Percent Cumulative

Percent

Lack of knowledge 10 10,1 10,1

Knowledge of existence 89 89,9 100,0
Total 99 100,0

Table 2-24. Prior knowledge about the Asia Tiger Mosquito

Frequency | Percent Cumulative
Percent
Lack of knowledge 1 1,0 1,0
Prior (to the questionnaire) 98 99,0 100,0
knowledge
Total 99 100,0

Tables 2.25 and 2.26 present the findings of the nuisance levels during the night and
day, respectively. It is interesting to note that in comparison to the Greek case, the
nuisance during the day appears to be concentrated in the medium to intolerable
levels, while in the Greek case it is medium to low. This might imply a higher

presence and nuisance from the Asian tiger mosquito in Italy.
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Table 2-25. Nuisance level during the night

Frequency Percent = Cumulative Percent

Non-existent 5 5,1 5,1

Low 24 24,2 29,3

Medium 44 44 4 73,7

High 19 19,2 92,9

Intolerable 5 7,1 100,0
Total 99 100,0

Table 2-26. Nuisance level during the day

Frequency Percent Cumulative

Percent

Non-existent 3 3,0 3,0

Low 7 7,1 10,1

Medium 37 37,4 47,5

High 19 19,2 66,7

Intolerable 33 333 100,0
Total 99 100,0

As also shown in Figures 2.9 and 2.10 the nuisance during the night seems to be

capturing medium to low levels, in contrary to nuisance levels in the daytime.
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Figure 2-9. Histogram of the nuisance level during the night
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Figure 2-10. Histogram of the nuisance level during the day

Results regarding the starting and ending months of the mosquito nuisance are quite
similar to the Greek case, a fact which is also justified by the close geographical

proximity of the two areas.

Table 2-27. Start month of mosquito nuisance

Frequency Percent Cumulative

Percent

January (1) 1 1,1 1,1

March (3) 2 2,3 3,4

April (4) 14 16,1 19,5

May (5) 31 35,6 55,2

June (6) 29 33,3 88,5

July (7) 6 6,9 95,4

August (8) 4 4,6 100,0
Total 87 100,0
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Figure 2-11. Histogram of the start month of mosquito nuisance

Table 2.27 and Figure 2.11 indicate that May and June are the primary months for the
start of the presence of the mosquito problem. Table 2.28 and Figure 2.12 show that

the problem begins to fade from September to November.

Table 2-28. End month of mosquito nuisance

Frequency Percent Cumulative

Percent

August (8) 1 1,1 1,1

September (9) 28 32,2 33,3

October (10) 36 41,4 74,7

November (11) 18 20,7 95,4

December (12) 4 4,6 100,0
Total 87 100,0
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Figure 2-12. Histogram of the end month of mosquito nuisance

Similarly to Greece, the prevalence of the mosquito problem is shown to last from 4

to 6 months in total (Table 2.29).

Table 2-29. Duration of the nuisance period (in months/year)

Frequency Percent Cumulative Percent

1 2 2,3 2,3
2 5 5,7 8,0
3 14 16,1 24,1
4 25 28,7 52,9
5 16 18,4 71,3
6 15 17,2 88,5
7 7 8,0 96,6
8 2 2,3 98,9
11 1 1,1 100,0

Total 87 100,0
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Table 2-30. Average monthly private prevention cost (€/household/month)

Frequency Percent Cumulative Percent
Don’t spend any money 7 7.4 7,4
on prevention
€1 -€5 5 5,3 12,5
€6 -€10 17 17,9 30,5
€11 -€20 23 242 54,7
€21 - €30 15 15,8 70,5
€31 - €50 14 14,7 85,3
More than €50 14 14,7 100,0
Total 95 100,0

Concerning the core question of the survey, “average monthly prevention cost”,
findings indicate that the majority of the sample’s answers are concentrated from 11 €
to more than 50 €. Specifically, 11€ to 20€ seems to be the range of what most of the
respondents pay for the problem of mosquito (Table 2.30). In contrast to the Greek
case, higher percentages appear in the categories 21 to 30, 31 to 50 and more than 50
euro. However, it should be reminded that these findings might be biased by the fact
that most of the respondents were aware of various consequences related to the
mosquito problem, in general as well as the various consequences of the Asian tiger

mosquito.
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Figure 2-13. Histogram of the total private prevention cost (€/household/year)

Findings regarding the hours of the day for which protective measures are used are
also important. Most of the respondents (75%) take protective measures during both
day and night.

Table 2-31. Hours during the day that respondents are using individual protective
measures

Frequency Percent Cumulative
Percent
zero (not using measures) 6 6,1 6,1
During nighttime 18 18,2 24,3
During both nighttime and daytime 43 43,4 67,7
During all day 32 32,3 100,0
Total 99 100,0

Table 2.32 shows that nuisance reduction is, also in Italy, the primary cause for which

households take protective measures, while the main disturbances are associated with
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outdoor recreation fact which could possibly be attributed to nuisance from the Asian

tiger mosquito (Table 2.33).

Table 2-32. Main reason for using individual protective measures

Frequency Percent Cumulative

Percent

Risk Reduction in Health 28 28,3 31,5

Nuisance Reduction 61 61,6 100,0
Total 89 89,9
Missing (not using measures) 10 10,1
Total 99 100,0

Table 2-33. Activities affected by mosquitoes

Frequency Percent

Home leisure 69 29,3
Sleep 41 41,4

Outdoor recreation 53 53,5
Work activities 10 10,1
None 1 1.0

Lastly, regarding the association of respondents with family experience of mosquito-

borne illnesses only one answer showed a positive relation (Table 2.34).

Table 2-34. People became ill in the past (themselves or their family) from diseases
caused by mosquitoes

Frequency Percent Cumulative Percent
0 98 99,0 99,0
1 1 1,0 100,0

Total 99 100,0
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2.3 Conclusion

The calculation of socioeconomic costs associated with IMS is not the final objective
of this thesis' contribution. Further economic analysis applied in later chapters
contributes to the evaluation of the effectiveness of the application of various control
and management programmes and other expenses, and to defining the extent to which
the benefits of these programmes outweigh the overall costs presented by the problem
of IMS. Correct estimation of these costs is essential in order to provide the correct
input to lead to reliable conclusions of the economic analysis and contribute towards

the design of informed policy interventions.

The results of the small scale survey on private household costs, indicate a higher
disturbance during the night time and an average private spending of 6€ to 20€ for the
confrontation of the mosquito problem. Regarding the Greek case, it is difficult to
draw conclusions regarding the percentage of expenditures (at the private level) for
the problem of the Asian tiger mosquito both in the public and private level, however
considering the results of the present chapter there seems to be a low association of
costs with the specific problem. On the other hand, the main results of the private
expenses survey for the Italian case show a higher association with the problem of the
Asian tiger mosquito. This is implied not only by the almost complete awareness of
the sample regarding the Asian tiger mosquito, but also by the higher intensity of the
mosquito nuisance during the daytime as well as by the reluctance to take measures
both during the day and night. Therefore, the average costs per household from 11€ to
50€ seem to be more closely associated with the problem of the Asian tiger mosquito
in Italy. However, particular attention should be given to the fact that Italy and
specifically the Region of Emilia Romagna have been affected by recent
Chikungunya virus epidemics and also by the fact that most of the respondents were

well aware of the problem before the conduct of this survey.

The separation of control and prevention costs of public control programs is an issue
of high public health importance. It should be noted that the control of the native

species is mainly carried out through annual activities which include monitoring and
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surveillance of the mosquito larvae population, implementation of larvicidal,
adulticidal and surface residual ground treatments, and application of larvicidal and
small scale adulticidal treatments by aerial spraying. On the other hand, controlling
the Asian tiger mosquito calls for a more complex management plan and coordinated
actions which has only recently has been designed by the LIFE CONOPS research
initiative  (http://www.conops.gr/management-plan-for-aedes-albopictus-in-greece/?
lang=en) and includes a series of actions such as standardized quantitative monitoring
by special ovitraps, the recording of mosquito population density data, the
involvement of the local population in the control campaign in private areas, residual
door-to-door control interventions and the use of larvicides in the road drains of

public areas throughout the whole breeding season.

The separation of the overall socioeconomic effects, on the private level, of the
various mosquito species is a challenging and demanding issue which requires an
interdisciplinary collaboration and in many cases the employment of specialised
methodologies. The main limitations of the survey on private costs presented in this
chapter are associated mainly with a confined non-random sample. However, within
the flow of this thesis an estimation of more precise indexes of the economic
magnitude of the Asian tiger mosquito is implemented through the use of various
survey tools (Chapters 5 and 6) and specialised methodologies (Chapters 3 and 4) in
order to achieve a more methodoligically sound and holistic approach of the problem

at hand.
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3 The Cost of Illness of Mosquito borne diseases in Greece

The aim of Chapter 3 is to analyse an important part of the socioeconomic costs
related to mosquito-borne diseases that of the cost of illness. As already mentioned
various mosquito species are responsible for the transmission of various diseases
(West Nile Virus, Malaria, Chikungunya, Dengue fever). Ae. albopictus was
responsible for the over 200 laboratory-confirmed cases of chikungunya in Italy in
2007 and local dengue transmission in Croatia and France in 2010. The 2007
Chikungunya outbreak in Emilia Romagna (Italy) represents a clear illustration of the
medical costs begot by Invasive mosquito species. Even though there are still no
estimates for the medical cost of this outbreak, estimates for similar cases can be

detected in recent bibliography (Soumahoro et al., 2011).

West Nile Virus (WNYV) is one of the most widely distributed arboviruses in the
world, with endemic foci in Africa, the Middle East, West Asia, North and Central
America, and some parts of Europe and Australia. Its natural transmission cycle is
between mosquitoes and birds, but mosquito bites can infect other species, notably
humans and horses. Most people infected with WNV show no symptoms and the
infection therefore remains undetected. However, about 20% develop a mild disease,
usually referred to as West Nile fever (WNF). In less than 1%, the virus causes a
neuroinvasive disease (WNND) with serious neurological manifestations, i.e.
encephalitis, meningitis, meningoencephalitis or acute flaccid paralysis (Pervanidou

etal., 2014).

The first recorded outbreak of WNYV infection in Greece was in 2010, when 262 cases
were identified. The administrative region principally affected was Central
Macedonia (population 1.9 million), where 250 cases were recorded. WNND
developed in 197 (75%) and 33 (17%) of these patients died (Pervanidou et al., 2014,
Danis et. al., 2011). The outbreak continued in the succeeding years with 100 cases
recorded throughout Greece in 2011, 161 cases in 2012 and 86 in 2013. In Central
Macedonia, the numbers were 30, 18 and 22, respectively. The reduction in WNV

81



Chapter 3: Cost of Illness of mosquito borne diseases in Greece

cases over this period in Central Macedonia might be due to the implementation of
integrated mosquito control and prevention programmes aiming to reduce the various
impacts associated with the mosquito problem. However, there is significant
uncertainty regarding the effectiveness of these programmes in preventing the
transmission of WNV disease, as no models have been developed that provide long-
term predictions of how, when and where the various relevant factors will combine to

produce outbreaks (CDC, 2000).

Table 3.1 presents the categorization of costs for medical impacts. Medical impacts
are divided between direct impacts which include cost categories such as
hospitalization, medication, physical therapies, etc., and indirect impacts which

include mainly productivity losses and costs for caretakers.

Table 3-1. Main Cost Categories of Medical Impacts

Medical Impacts Cost Categories

Direct Impacts

Inpatient Economic Impacts

Hospitalization

Outpatient Economic Impacts

Medication

Consultations

Outpatient Physical Therapy

Other Family Costs

Indirect Impacts

Productivity Losses

Caretakers

In this context, a specific methodology has been developed, in collaboration with
HCDCP, for the estimation of other mosquito-borne diseases highly prevalent in
particular regions of Greece (Annex 8.4). Specifically, the Cost of Illness has been
evaluated for the 2010 West Nile Virus (WNV) outbreak in Central Macedonia, the
2011 Malaria outbreak in Lakonia and imported cases of Zika Virus, Chikungunya
and Dengue Virus for the years 2010-2017. It should be noted that the costs of
illnesses induced by other mosquito species, such as Malaria and West Nile Virus,

consistitute very important indicators regarding the economic burden of the problem
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of mosquitoes. They can provide valuable indications on the cost effectiveness of
various prevention measures as well as the benefit that such control programs offer to

the general population.

3.1 Methodology for the estimation of the Cost of Illness for the recorded
mosquito borne disease cases

The methodology used for the evaluation of the costs imposed by mosquito borne
disease outbreaks was based on the Cost of Illness (Human Capital Approach),
(Segel, 2006, Staples et al, 2014). In a cost-of-illness (COI) study, the burden of a
disease on society is estimated in economic terms. Costs are divided into two major
categories the Direct Costs and the Indirect Costs. Direct costs (which mainly
comprise Medical Care, whether inpatient or outpatient) are estimated on the basis of
market prices. In this study, only the inpatient costs associated with hospitalization
were evaluated as there was insufficient information regarding outpatient costs
related to physiotherapies, speech therapy, etc. On the other hand, indirect costs are

interpreted as the costs related to loss of productivity due to morbidity.

3.2 Estimation of Direct Medical Costs in Greece

The estimation of Medical Care Costs was based on the evaluation of the
Hospitalized Cases diagnosed with WNV, Malaria, Zika, Dengue and Chikungunya
that were treated in public hospitals of Greece. Only the cases suspected to have been
infected in Central Macedonia and Lakonia were estimated in order to have a clear
indication of the effect of the disease in the specific area. Estimation was carried out
according to the National DRGs (Diagnosis Related Groups) Indicators as published
in the 3054/18-11-2012 Official Government Gazette of the Hellenic Parliament. The
Average Daily Hospital Care Cost (according to DRG) in public hospitals of Greece
equals approximately 207€/ per day and was multiplied by total inpatient care days
outside intensive care. Further estimation was carried out for those cases that needed
intensive care treatment (mainly for WNND cases); according to National DRGs
Indicators, the cost from day 1 to day 3 the cost is 700€/day, from day 4 to day 15 the
cost is 500€/day and from day 16 onwards the cost is 350€/day.
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3.3 Evaluation of Indirect Medical Costs: Productivity Losses

The evaluation of productivity losses is based on the assumption that earnings reflect
productivity, thus indirect costs are often restricted to earnings lost during the days of
sickness. The total absenteeism cost was evaluated only for age groups >18 years and
the value of a lost work day were multiplied by total sick days. In order to evaluate
the cost of a lost work day for unskilled workers and people over 65 years old, a
calculation was made according to Median Hourly Earnings (Eurostat, 2013b), for all
employees (other activities), 2010, and the prices were adjusted to 2011, 2012 and
2013 by the Consumer Price Index, multiplied by 8 working hours. According to this
approach the cost of a work day loss for unskilled workers and people over 65 years
old was assumed to be approximately equal to 74,65€. The cost of a work day loss for
all other categories was calculated according to Median equivalised net income
(Eurostat, 2013a) for the years 2011, 2012, 2013, divided by 220 working days. Thus,
the cost of a work day loss for this category is assumed to be approximately equal to

99,86€.

3.4 Results of Medical costs and Productivity losses for the recorded Malaria
cases

The total medical costs for the treatment of 53 diagnosed cases in the Prefecture of
Lakonia in public hospitals for 2011 was about 0,05 mil € while productivity losses
were estimated around 0,04 mil € causing a total cost of 0,09 mil € (Table 3.2). Costs
reduced significantly in the following years as the recorded cases treated were § in
2012 and 2 in 2013. The average COI per case ranges from around 1.700€/case
(2011) to 2.750€/case (2013).
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Table 3-2. Cost of Illness for Malaria Outbreak in Lakonia (2011-2013)

2011 2012 2013

Hospitalisation Costs 51.500 € 6.292 € 3.523 €

Productivity Losses 40.061 € 10.793 € 1.971 €

Total Cost of Illness 91.561 € 17.085 € 5.494 €
(Medical Cost and Productivity
Losses)

Hospitalised Cases 53 8 2

Cost Per Case 1.728 € 2.136 € 2.747 €

3.5 Results of Medical costs and Productivity losses for the recorded WNV
cases

The total medical costs for the year of WNV outbreak (2010) were estimated at about
0,5 mil €. These costs included the hospitalization of 260 recorded WNV cases of
which 25 needed further hospitalization in intensive care unit which added an extra
cost of 0,16 mil €. The losses in productivity for all category groups were calculated
to be approximately 0,23 mil €. The total COI for the year of outbreak was estimated
at about 0,9 mil € while the total COI for the whole country was around 0,94 mil €.
The total COI for the following year was estimated at about 0,11 mil € for the
hospitalization of 30 cases, 2 of which were in intensive care. Eighteen cases were
recorded and treated in 2012 and only one case needed further hospitalization in
intensive care, with the total COI for this year amounting to about 0,07 mil €. In
2013, 22 cases were diagnosed, 2 in intensive care, and the COI was approximately
0,07 mil €. According to these data the average COI per case and year has been
estimated as the total COI divided by the number of cases for each of the 4 years. The
health costs averted per year were calculated based on the total COI per year minus

total COI of the outbreak year. (Table 3.3)
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Table 3-3. Cost of Illness for WNV outbreak in Central Macedonia (2010-2013)
(Kolimenakis et al., 2016)

2010 2011 2012 2013
Hospitalised Cases 260 30 18 22
Cases treated in Intensive 25 2 1 2
Care Units
Hospitalization Costs 524.576 € 74.070 € 44.878 € 38.916 €
Hospitalization Costs in 162.300 € 14.200 € 7.100 € 20.700 €
Intensive Care Units
Total Medical Costs 686.875 € 88.270 € 51.978 € 59.616 €
Productivity Losses 229.553 € 30.636 € 19.047 € 17.195 €
Total Cost of Illness 916.429 € 118.905 € 71.025 € 76.811 €
(Medical Cost and
Productivity Losses)
Cost Per Case 3.524 € 3.963 € 3.946 € 3.491 €

3.6 Estimation of hospitalization costs associated with the outbreak of
Chikungunya in Emilia Romagna, summer 2007, Italy

The estimation of hospitalization costs was based on a retrospective study on 250
persons identified as confirmed or possible Chikungunya cases (Moro et al., 2012) in
which the long-term Chikungunya infection clinical manifestations after an outbreak
in Italy are analysed. The method for the estimation of the hospitalization costs
related to the Chikungunya infection was based on an analysis of hospital stay of the
cases (231) living in the Ausl Ravenna District and Ausl Cesena District, from 4 July
2007 to 28 September 2007 (epidemic period), which accounts for 90% of all
confirmed or possible CHIKYV cases.

The number of hospitalized cases was derived from the Ausl Ravenna and Ausl
Cesena database of hospital stays. The cost of hospitalization was determined on a

Diagnosis-Related Groups (DRG) basis (Annex 8.6). The classification of a patient in
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a given DRG is determined according to the final diagnosis and management. All
hospitalization stays, occurred between the 4th July 2007 and the 28th September
2007. The hospital stay was attributed to CHIKV when the ICD9 CM code 066.3
appeared in the diagnoses (principal DRG Annex 8.6), or when at least two codes of
the signs that may be related to CHIKV acute phase of the disease appeared in all the

diagnoses (principal or related diagnosis).

Table 3-4. Costs related to 2007 Chikungunya virus infection in the Region of Emilia
Romagna

Number of n. n. n. avg
Hospitalized | hospitalized | hospitalized | hospitalized length Total
Cases cases cases cases of stay Costs
hospital hospital hospital ©
length 0-6 length 7-14 length
days days more than
15 days
Hospital stays 21 12 7 2 9 56.256
attributed to (min.2
CHIKV days -
max.
58
days)
Hospital stays 20 7 7 6 14 89.454
that might be (min. 1
related to day -
CHIK max.77
days)
All 41 19 14 8 11 | 145.710
hospitalization (min.1
stays, day —
occurred max.77
between 4 days)
July 2007 to
28 September
2007

Results indicate that the hospitalization costs attributed to the 2007 Chikungunya
outbreak are approximately 145.710 €. Even though the economic results of this
outbreak cannot be directly compared to the results of the Greek outbreaks, mainly

because of a slightly different calculation method due to lack of complete medical
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data and non availability of certain data concerning productivity losses, they provide
an initial estimation of relevant costs in Southern Europe. Specifically, the average
cost for one hospitalized case of Chikungunya is approximatelly 3.500€, a figure
which is not too far from the average cost of an imported case of Dengue,

Chikungunya, Zika as it will be seen in the next sub-chapter.

3.7 Estimation of health impact costs for the imported cases of Dengue,
Chikungunya and Zika virus in Greece for the period 2013-2017

The calculation of medical costs for all reported cases of Dengue, Chikungunya and
Zika virus in Greece for the period 2013-2017 was based on the methodology of the
cost of illness approach as described in the previous subchapters 3.1, 3.2, 3.3.
Anonymized data on the duration of hospitalization of reported cases, including
intensive care treatment, if any, were provided through the official records of

Hellenic Centre for Disease Control and Prevention.

As information was lacking on the total number of working days lost, the indirect
costs of productivity losses could be estimated only for earnings lost during the

known days of hospitalization.

According to the results Table 3.5 the average health cost for an imported case of
Dengue was estimated to be approximately 3.842 €, the average cost for a case of
Chikungunya approximately 1329 €, at the average cost for a case of Zika virus
reached almost 3770 €. However, it should be noted that these costs would possibly
increase in an epidemic outbreak, causing additional severe additional burdens such
as the effect of Zika virus on the pregnant population. In addition, according to the
bibliography, the morbidity rates from Dengue fever increase rapidly in the case of a
second infection in the same subject, causing notably higher medication costs and
increasing the mortality rate. Therefore, even though the overall socioeconomic costs
in the case of epidemic outbreaks for this group of diseases cannot be estimated with
high precision, it seems that they would significantly outweigh the present costs of

treating the diagnosed imported cases.
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Table 3-5. Cost of Illness for reported imported cases of Dengue, Chikungunya and
Zika virus in Greece for the period 2013-2017

Virus | Year | Hospitalization Additional Productivity | TOTAL
Cases Cost | Hospitalization losses COSTS
Cost in (during
Intensive Care | hospitalization)

Dengue | 2013
1.863 € 899 € 2.762 €

Dengue | 2014
2.277€ 1.098 € 3.375€

Dengue | 2014
828 € 7.100 € 1.997 € 9.925 €

Dengue | 2014
1.035€ 499 € 1.534 €

Chikungunya | 2014
1.242 € 599 € 1.841 €

Dengue | 2015
207 € 100 € 307 €

Dengue | 2015
1.449 € 699 € 2.148 €

Chikungunya | 2016
414 € 200 € 614 €

Dengue | 2016
828 € 399 € 1.227 €

Dengue | 2016

Chikungunya | 2016
1.035 € 499 € 1.534 €

Zika | 2016

Zika | 2016
1.449 € 699 € 2.148 €

Dengue | 2017
2.277€ 1.098 € 3.375€

Zika | 2017
- 4.600 € 799 € 5.399 €
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3.8 Conclusion

The 2010 West Nile Virus (WNV) outbreak in Central Macedonia and the 2011
Malaria outbreak in Lakonia were associated with certain medical impacts which
demanded the implementation of public health prevention and control strategies
(Danis et al. 2011; Pervanidou et al. 2014). These strategies possess the
characteristics of public goods and are usually examined for their effectiveness in
achieving specific health outcomes and their capacity to boost social welfare (John et
al. 1987; von Hirsch et al. 2009). Their application aims to contribute significantly
towards protecting the public against the outbreak of epidemic diseases, improving

quality of life and reducing losses in various economic activities.

The calculation of medical costs presented in this chapter, in combination with the
estimation of prevention costs presented also in Chapter 2, offer the possibility of
conducting cost-effectiveness analysis (WHO, 1993; WHO, 2003) on specific cases,
in order to evaluate preliminary indicators of “benefit” or “potential benefit” (Barber
et. al., 2010) that certain control and management programs may induce. In this study
a few different approaches to the estimation of Cost Benefit and Cost Effectiveness
Analysis of the prevention costs against Malaria and WNV outbreaks in Greece are
presented in the following Chapter. The indicators of these analyses can work as a
first guide to the Assessment of the socio-economic impacts of the Prevention and
Control Strategies, and a preliminary assessment of the extent to which the benefits of
applying certain management plans outweigh their costs. An outline of the strategic
plan for the estimation of the societal welfare of the management plans is presented in

Annex 8.8.
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4  Cost- Benefit, Cost- Effectiveness Approaches and Policy Dimensions

The target of this chapter is to estimate the efficiency of public health control
interventions under different evaluation frameworks such as the welfarist (Cost-
Benefit Analysis; CBA) and extra-welfarist (Cost-Effectiveness Analysis; CEA)
approaches and evaluate their ability to inform public policy advisors. Prevention and
control cost categories as well as data on the health impacts, presented in Chapters 2
and 3, were collected and analyzed in collaboration with the Hellenic Centre for
Disease Control and Prevention (HCDCP), the Hellenic National Blood Centre,
public health agencies and private companies specializing in mosquito control

activities, indicating the multi-disciplinarity of the issue at hand.

4.1 Estimation of Cost Benefit and Cost Effectiveness Criteria

The most common approaches for evaluating health-related prevention programs are
cost analysis, cost-effectiveness analysis (CEA), and cost-benefit analysis (CBA)
(WHO, 2003). Cost Benefit Analysis (CBA) is a popular method for the appraisal of
the “efficiency” of public goods and policies (e.g. mosquito control programs (John et
al., 1987) and is actually employed in order to evaluate their net economic outcome
(total net benefits). The main scope of a CBA is to measure the welfare levels
obtained from the implementation of a program/strategy by examining the associated
Costs and Benefits arising through its implementation. Thus, by appraising whether
the Benefits outweigh the Costs, CBA informs policy makers whether a given
program-policy-intervention should be undertaken or continued and evaluates any
arising social betterment that amounts to a potential Pareto improvement (Mishan,
1975). CBA may be the most appropriate form of analysis if a program has
significant non-health or intangible benefits. A specific type of CBA is cost offset
analysis, which compares the cost of prevention to reductions in health care and
related costs resulting from the prevention program. The idea is that the cost of
prevention is offset by savings in future disease costs (WHO, 2003). In this case a
“limited” Cost Benefit Analysis was conducted by comparing the Costs of Public

Prevention Programs with the associated benefits resulting from: a) avoided health
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impacts and b) the levels of avoided nuisance in households due to the

implementation of these programs.

CEA goes a step beyond cost analysis by comparing both the costs and effectiveness
of two or more prevention strategies (one of which may be a “no program” baseline).
Results from CEA allow program managers to answer questions about whether a
particular program produces outcomes that are worth the program investment (i.e., is
cost-effective) or which of several related programs is the most cost-effective. In
CEA, the effectiveness of a program is measured in terms of health or behavioral
outcomes (WHO, 2003). For example, a work site based influenza immunization
program might measure program effectiveness in terms of “cases of influenza
averted” or “number of employees vaccinated” (Tilson et al., 2006). To facilitate
comparisons of cost-effectiveness across prevention programs, even those designed to
achieve different health outcomes, some CE studies convert health outcomes to a

common measure (WHO, 2003).

In a separate attempt, a Cost -Effectiveness Analysis (CEA) of the WNV Prevention
Strategy was conducted. The main difference between CEA and CBA is that the
former considers only one criterion (effectiveness) out of many that influence public
decision-making, while the latter is a better tool for the evaluation of overall Welfare
Criteria and informs about optimal allocation of resources among different uses
(health, education, housing, food etc). CEAs are an aid to public decision making and
their main importance lies in their efficiency to evaluate and rank prevention
programs and policies on the basis of the “costs required for achieving a target”. In
this study, two CEA tests were employed in order to evaluate: a) the number of
potentially avoided WNV cases on the basis of the total prevention costs and b) the
hypothetical number of households served, by the average prevention costs, in terms
of avoided nuisance on the basis of willingness to pay (WTP) for a public program
that averts the mosquito nuisance per household. It should be noted that more precise
results on the WTP per household, based on a survey conducted at the Athens

Metropolitan Area, are presented analytically in Chapter 5 of the present thesis.
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4.2 Results of a Cost Benefit Analysis of the WNV prevention strategy

Based on the findings (Table 4.1) of the main cost categories (prevention costs, COI,
WTP), a CBA test was employed in order to evaluate the benefit of these programs in
the following years. The benefit was estimated on the basis of averted health costs
and avoided mosquito nuisance costs (WTP) in the total population of Central
Macedonia’s households. The assessment of averted nuisance costs was based on a
Contingent Valuation Method (CVM) study conducted in 2004 in the Region of
Eastern Macedonia and Thrace for the purpose of eliciting residents' Willingness to
Pay (WTP) for improving the public mosquito control programme through the
application of more efficient methods of controlling mosquito populations. The CVM
survey was applied in a sample of 1049 households interviewed from July to
September 2004. Respondents first gave a simple yes or no response expressing their
willingness to contribute to a mosquito control programme. Those who responded
positively were then asked "What is the maximum amount of money
(V/household/year) that you would be willing to pay in order to eradicate the
mosquito problem in your area?". According to the results of this CVM survey, the
average WTP to eradicate the mosquito problem in the study area ranged between 22
and 27 €/year/household, depending on the estimation method. In order to evaluate
the maximum potential benefit (i.e. the total averted costs if the mosquito problem
were completely resolved), an average WTP price (24.5 €/ household) was adjusted

for inflation using the Consumer Price Index (Kolimenakis et al., 2016).
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Table 4-1. WNV Economic costs per category and year from 2010 to 2013

Year 2010 2011 2012 2013

Total Prevention 3.700.000 € 3.388.768 € 3.065.675 € 2.600.000 €
Costs (including
costs for blood safety
for C. Macedonia)

Hospitalised Cases 260 30 18 22

Total Cost of Illness 916.429 € 118.905 € 71.026 € 76.811 €
(Medical Cost and
Productivity Losses)

Cost of Illness per 3.524 € 3.963 € 3.945 € 3491 €
Case

Health Costs Averted 797.524 € 845.403 € 839.618 €
Per year

Nuisance Costs 15.710.087 € 15.710.087 15.710.087 15.710.087 €

(WTP per Household € €

* number of
households)

As Table 4.2 shows, when prevention costs per year are evaluated only on the basis
of averted health costs per year, a net cost ranging from 2,9 mil € to 2,2 mil € results
for all the following years. A clear socioeconomic benefit, of around 14 mil €, for all
3 years following the outbreak, is obtained when avoided nuisance costs are included
in the analysis (Table 4.3). It should be noted that, according to recent studies
(Dickinson et al. 2012, Halasa et al. 2014) the mosquito nuisance (instead of the
disease factor) constitutes the main factor for which citizens are willing to pay. The
category of nuisance reduction seems to be capturing a major role in citizens'
perceived benefit levels, which implies that mosquito control programmes could
potentially capture a higher value in citizens' formation of marginal benefit from

mosquito control programs.
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Table 4-2. Net economic outcome of prevention costs in relation to avoided health

impacts
Years 2010-2011 2011-2012 2012-2013
Prevention Costs (per year) 3.700.000 € 3.388.768 € 3.065.675 €
Avoided Health Impacts 797.524 € 845.403 € 839.618 €
Net Costs 2.902.476 € 2.543.365 € 2.226.057 €

Table 4-3. Net economic outcome of prevention costs in relation to avoided health
impacts and avoided nuisance costs

Years 2010-2011 2011-2012 2012-2013

Prevention Costs 3.700.000 € 3.388.768 € 3.065.675 €

Avoided Nuisance Costs 15.708.550 € 15.708.550 € 15.708.550 €

Avoided Health Impacts 797.524 € 845.403 € 839.618 €
from 2010

Net Benefit 14.911.026 € 14.863.147 € 14.868.932 €

4.3 Cost-Effectiveness Analysis (Test 1) of the WNV prevention strategy

The first “test” aims to evaluate the effectiveness as the number of potentially
hospitalized cases avoided. Specifically the effectiveness index is the result of the
division of the average public prevention costs (3,1 mil € for all 4 years) by the
average COI per case (3,7 thousand € for all 4 years). This approach seeks to estimate
the number of WNV cases that could have potentially been treated (hospitalized) by

the average amount of prevention costs induced per year (Barber et al., 2010).

This test indicates that the average prevention costs could have amounted to the

treatment of approximately 854 cases, while the recorded cases for 2010 were 260
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and ranged from 22 to 30 cases in the following years (Table 4.1). However, as
already mentioned, there is a strong uncertainty regarding the size of the epidemic
had the prevention measures not been implemented, as well as the number of cases
prevented due to the control programmes, mainly because of the physiolology of

WNV transmission.

4.4 Cost-Effectiveness Analysis (Test 2) of the WNYV prevention strategy

The second test aims to evaluate the hypothetical number of households served by the
average prevention costs, in terms of their effectiveness in equalizing the avoid
nuisance calculated on the basis of WTP per household. This effectiveness index is
estimated as the average prevention costs (for all 4 years) divided by the average
WTP derived from the 2004 CVM survey (22€ per household). It turns out that the
average prevention costs could have served approximately 145.134 households, while
the total number of households in the Central Macedonia Region is 715.070 (El.stat.,
2014).

Estimating the effectiveness of prevention costs as the magnitude of nuisance
avoidance factor indicates that there is more space for improvement of these
programs. As pointed out earlier, nuisance seems to be capturing the major part of
citizens perceived benefit and it appears that when considering the nuisance factor the
levels for improvement and betterment of control programmes are certainly
extending. However, for a more precise definition of the optimum (equilibrium) level
of prevention, a well designed survey is needed that encompasses and compares the

various associated parameters via the implementation of sound methodological tools.

4.5 Cost-Effectiveness Analysis (Test 1) of the Malaria prevention strategy

A first cost effectiveness test employed is based on the ratio of public prevention
costs per year divided by the number of cases averted (in comparison with the base
year). In this case the Average Cost Effectiveness Ratio provides an indication of the
“Average Cost for one averted case”. As can be seen in Table 4.4, this ratio falls

from approximately 25.000€ per case for 2012 to approximately 9.500€ per case for
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2013. Similar reservations exist regarding the size of the epidemic had the prevention
measures not been implemented apply to the Malaria outbreak. However, it is
estimated that the use of epidemiological models could predict a multiplication of
infected cases had no prevention measures been applied after the initial outbreak. For

the present report no such models were applied.

Table 4-4. Calculation of average cost for one averted Malaria case

ANNUAL PREVENTION 2011 2012 2013
COSTS (Lakonia_ Malaria)

Public Prevention Costs 384.099 € 176.500 €

HCDCP and MALWEST 290.954 € 168.107 €
Project Costs

Total Costs 674.099 € 344.607 €

Locally acquired cases 36 10 0

Locally acquired cases Averted 26 36
per year

Average Effectiveness/ 25.927 € 9.572 €

cost per locally acquired
averted case

4.6 Cost-Effectiveness Analysis (Test 2) of the Malaria prevention strategy

The effectiveness index of the second test is similar to the CE index used in the first
test for the WNV outbreak, according to which effectiveness is interpreted as the
result of the division of public prevention costs by the average COI per case / year.
This approach seeks to estimate the number of Malaria cases that could have
potentially been treated (hospitalized) by the average amount of prevention costs
induced per year. As appears in Table 4.5, the potentially treated cases for 2012 were

estimated at 316 while for 2013 the cases were calculated to be 125.
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Table 4-5. Cost effectiveness index for potentially treated Malaria cases

Year 2011 2012 2013

Total Prevention Costs 674.099 € 344.607 €

Cost of Illness per case 1.728 € 2.136 € 2.747 €

Potential Effectiveness 316 125
per year

4.7 The economic efficiency of improved management practices against
invasive mosquito species in Greece

In the framework of LIFE CONOPS project, a detailed design for a management plan
has been implemented regarding the control of the Invasive Mosquito Species
(IMS) Aedes albopictus which is already established in Greece and Italy (Annex 8.7).
These plans have been structured as a comprehensive practical technical guideline to
assist local authorities in organizing the field activities in the best possible way. Other
IMS not yet present in the two countries or present only in limited areas may deserve

different specific approaches.

These plans include the following activities: Standardized quantitative monitoring by
specific ovitraps; Public health risk assessment; Community participation; Standard
control measures in public areas; Standard control measures in private areas;
Emergence control measures in case of detection of imported cases detection of
Dengue, Chikungunya and Zika virus; Pilot door-to-door control measures in private

areas; Efficacy & Quality control methods; Resistance prevention.

Specifically in the case where Chikungunya or Dengue imported cases (suspected or

confirmed) are detected by the public health system it is necessary to implement an
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immediate mosquito control activity, beginning within 24 hours from the case report

(Table 4.6).

Table 4-6. Control and Epidemic Costs under different outbreak scenarios

Control Control Cost for 3 Capital Total Total Costs of
Costs Costs Residual Costs & Cost of Control
(Person (Personnel Sprayings Car Illness & Illness (€)
nel + + (Personnel Leasing
Recurre Recurrent) +
nt)/ Recurrent)
for 1
Case in
each
scenario
Scenario 1/ 1765 1765 1762,5 940 2981 7.449
1 case
Scenario 2/ 820,25 4921,5 10575 940 17886 34.323
6 cases
(clustered in
a confined
locality)
Scenario 3/ 5051,5 30309 10575 3720 17886 62.490
6 cases (all
spread)
Scenario 4/ 3832,2 76645,5 35250 21600 59620 193.116
20 imported 75
cases (6 in a
confined
locality and
14 dispersed)
Scenario 5/ 5064,7 101295 35250 28800 59620 224.965
20 cases 5
dispersed
Scenario 6/ 5.090 508.950 176.250 146.800 298.100 1.130.100
100 cases
dispersed

An entomological investigation in the treated area should be performed in order to
confirm the presence of Aedes albopictus and decide upon the necessity of applying
control activities. Mosquito control activities are divided into three stages that must
be conducted in a synergistic way: adulticide treatments, larvicide treatments and

larval breeding sites' removal.
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4.7.1 Calculation of Control and Epidemic Costs under different risk levels

The control costs consisting of larvicide / adulticide applications, residual spraying,
recurrent/operational costs, monthly wages, capital costs and use of cars through a
leasing process, were calculated in collaboration with a private mosquito control
company operating in one specific municipality. The average Cost of Illness for one
imported case of Chikungunya, Zika and Dengue Viruses are based on the estimates

presented in Chapter 3.7.

As can be seen in Table 4.6, the Total Control and Medical Costs could range from
approximately 8.000 € for the detection of one imported case, to about 1 million
euros in the scenario of 100 dispersed cases. This rate (1 million €) exceeds the
current (2016) annual cost of spraying in the whole Region of Attica which amounts
almost to 0,8 million euros per year, indicating that a well-designed program to
prevent the spread of similar disease outbreaks could achieve a significant saving of
costs. It should be however noted that the current annual control programs
implemented in Greece are not targeted to IMS and do not follow the structure
presented in the above lines. In addition, the costs presented in Table 4.6 refer only to
the possible costs in a confined locality or municipality of Athens Metropolitan Area,
in the case of different epidemic scenarios. Therefore, the extent and consequences of
a real outbreak cannot be foreseen by the present study. However, the economic
figures indicate that there is space for the implementation of improved control
programs taking into account the hidden associated public health risks. A more
detailed economic analysis of the issue of societal welfare from the implementation

of improved control programs will be more thoroughly presented in the next Chapter.

4.8 Policy dimensions of CBA and CEA in related health interventions

Some of the limitations of the present chapter are associated with the uncertainty
regarding the number of cases prevented due to the control programmes and the
actual nuisance reduction that can be attributed to these programmes. As a
consequence, through the implementation of both CBA and CEA in the present study,

it is difficult to provide precise indicators of benefit and effectiveness levels. In
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addition, the application of CVM results in the CBA indicates that substantial social
benefits may accrue in the study area from the implementation of improved control
programmes, hinting at a higher monetary value of utility over health. However,
conducting a well designed survey (Chapter 5) employing sound methodological
tools is necessary for a more precise definition of the metric value of utility. On the
other hand, considering that the size of the epidemic in the absence of prevention
measures is virtually unpredictable, collaboration with public policy makers, such as
ECDC (2012), is essential to determine the importance of the application of a post-
epidemic strategy mainly on the basis of the public health safety criterion. The
employment of different methodologies, such as Quality of Adjusted Life Years
(Weinstein et al., 2009) and Value of a Statistical Life (Viscusi et al., 2003), would
provide alternative indicators of the monetary valuation of health outcomes.
However, which particular evaluation tool to use should be decided in accordance

with the demanded outcomes and societal goals (e.g. utility vs. health).

The application of an updated economic analysis on the effectiveness of public health
control and prevention programmes seems well timed, bearing in mind a significant
restructuring of the public health sector in Greece (e.g. the health care system and the
publicly funded strategies) and the fiscal crisis apparent in the European South (Ifanti
et. al. 2013). The estimation of the societal welfare of the public health strategies,
viewed from the perspective of normative economics, is essential in order to assess
the necessity of the continuation of the various programmes in the immediate future
according to the Paretian welfare criteria. However, the justification for the
implementation of public health strategies can be evaluated under the prism of
different economic perspectives and criteria; normative vs. positive economics,
welfarist vs. extra-welfarist approaches etc. (Hurley 2000, McGuire et. al., 1993).
Statements in favor of the importance of public health interventions can be found in
seminal works of positive economics: “Nor is there any reason why the state should
not assist the individuals in providing for those common hazards of life against
which, because of their uncertainty, few individuals can make adequate provision”
(Hayek 1944: 125), while leading normative economists such as Mishan (1998)

remain sceptical about the reception of their contributions by public decision makers.
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As health care remains the main concern of policy makers, all theoretical perspectives
could contribute towards the selection and application of the most appropriate public
health interventions. Positive analysis can provide a fruitful ground for normative
questions, while a critical self-reflection of normative analysis can shift to a better
understanding of the values and perspectives found in society (Hurley 2000).
Differences across various theoretical approaches should not be viewed as mutually
rejecting but as a contested ground for posing those questions that can ensure a
fruitful collaboration among different sectors, especially in times of intense societal

crisis.
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5 A choice experiment for the evaluation of Improved mosquito management

plans

5.1 Case study description/policy issues/background

The basic purpose of Chapter 5 is to enhance the economic analysis undertaken in
Chapter 4, on the effectiveness of public health control and prevention programmes.
An updated analysis, contributes to the results concluded in earlier chapters, and
specifically these of Chapter 4, by providing more precise estimates of benefit levels
from improved mosquito control programs as perceived by citizens. As highlighted in
earlier chapters, the establishment of IMS is accompanied by greater risks of
mosquito-borne diseases, higher nuisance levels, and increased expenses for the
confrontation of the invasive species (ECDC, 2012). In this respect, the need for
designing new improved mosquito control programs is already apparent, rendering it
essential to take into account more complex parameters such as the protection from
new infectious diseases and the avoidance of day nuisance associated with the

presence of IMS in Greece.

Most previous studies related to the valuation of the costs associated with invasive
species, as well as to the benefits of public programs of mosquito abatement, were
focused on the investigation of the cost-efficiency of alternative mitigation strategies
(John et al., 1992; Born et al., 2005). Through the methods and survey presented in
this Chapter, an effort is made to examine the economic aspects of programs
mitigating the disutility associated with both invasive and native mosquitoes in terms
of benefits to be gained rather than costs of abatement. Potential benefits by this kind
of programs can be classified into two general categories: (1) reductions in the risk of

disease transmission and (2) reductions in the (biting) nuisance of mosquitoes.

In this framework, the use of a stated preference approach has been chosen, namely
the choice experiment method, to investigate the potential social benefits of
improving the public mosquito control program in the Greek Prefecture of Attica.
The choice experiment method has its roots in Lancaster's characteristics theory of

value, in random utility theory and in experimental design (Hanley et al., 1998).
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Lancaster’s theory (1966) implies that consumer decisions are determined by the
utility (satisfaction) derived from the attributes of a good or service rather than from
the good or service per se. Under the premise that individuals act rationally (by
selecting from a choice set the option that yields the highest utility), the probability of
selecting a given option (e.g. a public mosquito control program) is higher if the

utility provided by this alternative is the highest among the different choices.

A total of 8 municipalities were selected from the Region of Attica, which is the most
populated region in Greece (about 35% of the country’s population), with
approximately 3.8 million citizens (Census 2011). Apart from its significance in
terms of demographic and economic activity, this region was selected primarily due
to the scientific recording of the presence and spread of the Asian tiger mosquito, in
different locations and populations across municipalities and neighborhoods. The first
presence of the Asian tiger mosquito in Greece (in Northwest prefectures) dates back
to 2003 (Samanidou-Voyadjoglou et al., 2005), while in Athens (Attica Region) it
was confirmed for the first time in 2008 (Koliopoulos et al., 2008). In addition, the
chosen municipalities present different socio-economic characteristics, which are
indicative of the variety and diversity of the selected region. Therefore, the selected
study area offered the possibility to analyze citizens' preferences (for further public
action) across different experience of the mosquito problems (problems associated
either with the Asian tiger mosquito or with native mosquito species) and within a
different socio-economic environment. This economic valuation aims to contribute to
the overall scope of this thesis, to serve as decision aid for policy advice concerning
the ex-ante assessment of alternative mosquito control programs in the study area, as
well as possible diseconomies that could arise by the implementation of "too large

programs" (Conteh et al., 2010)
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5.2 Survey design and administration

5.2.1 Selection of attributes and attribute levels

The first step in choice experiment design is to select an appropriate set of attributes
in order to assess the regional benefits from improved mosquito control programs. At
the same time, the alternative levels of those attributes should be appropriately
determined. The aim of this step is to provide people with the ability to choose the
most preferable mosquito control program by comparing hypothetical programs,
which differ on the selected set of attributes. This is not a trivial task as it involves —
among others — a realistic representation of the good under valuation, clarity of the
attributes’ content (in terms of meaning and measurement) and a market-based
simulation that does not lead to a cognitive burden for the respondents (Hensher et
al., 2005; Rodrigues et al.,, 2016). A typical recommendation for a realistic
representation of policy options is to provide a status quo alternative to be chosen if
people are not willing to pay for the proposed improvements (Louviere et al., 2000).
In this context, all other policy options can be considered as improvements over the
current programs and the status quo level can be regarded as a baseline, zero-cost,

scenario.

The choice of attributes in this study was initially based on the feedback of experts, as
well as on earlier studies that addressed the economic costs from mosquitoes and/or
the economic benefits from (public) mosquito control programs. As most previous
studies focused on the cost-effectiveness of alternative control methods, only a
limited number of studies were specifically designed to assess the non-market
benefits from mosquito control programs (e.g. John et al., 1992; von Hirsch and
Becker, 2009; Dickinson and Paskewitz, 2012; Halasa et al., 2014). For this reason,
an extensive web-based pilot study (180 questionnaires) was conducted in November
2014 in the study area aiming to identify the main factors (attributes) that may
influence the local acceptance of future mosquito control programs. Furthermore, a
small scale pilot study (30 questionnaires) was also conducted in May 2015, using

face-to-face interviews in order to refine the selected attributes and their levels.
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In order to reduce the complexity of choice task by participants we tried to limit the
number of attributes and their levels only to those that have a clear relationship to the
implementation of mosquito control programs. As already mentioned, there are two
main categories of benefits (non-use values) deriving from (improved) mosquito
control programs: nuisance and health risk reduction. Another classification that was
(originally) used in the present study was that between benefits from controlling
native mosquitoes and benefits associated to invasive mosquito control (such as the
Asian tiger mosquito — Aedes albopictus). In order to do so, the nuisance and health
risk attributes should vary according to the specific characteristics of the Asian tiger
mosquito. On this account, two health risk attributes were used: (a) one related to the
health risks that are mainly associated to native mosquitoes (such as the West Nile
Virus) and (b) one related to the health risks than are only due to the Asian tiger
mosquito (such as the Chikungunya fever). Similarly, the nuisance attributes were
also separated into: (a) nuisance during the daytime, which is a problem that can be
mainly attributed to the Asian tiger mosquito, as it is characterized as an “aggressive
day-time biting mosquito” (Giatropoulos et al., 2012) and to (b) nuisance during the
night-time that can be mainly associated with the native mosquito species. Finally, a
monetary (cost) attribute was included because it is necessary for the estimation of
welfare (WTP, CS) estimates, as well as because it is an important determinant of

people’s preferences towards alternative mosquito control programs.

Following all the above mentioned procedure, five attributes and their associated
levels (Table 5.1) were finally defined aiming to “offer” different public mosquito

control programs in Attica Prefecture:

(1)  West Nile virus risk level (WNVR): West Nile virus is a mosquito-borne
virus/disease, which is caused by native mosquitoes and is usually associated
with mild symptoms for humans (usually referred as West Nile Fever).
However, in less than 1% the virus can lead to severe neurological diseases
such as encephalitis or meningitis (Pervanidou et al., 2014). The first recorded
outbreak of WNYV infection in Greece was in 2010, with 262 cases, which is

the higher annual number of cases recorded so far. In succeeding years the
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number of cases ranged between 86 (2013) and 161 (2011) (Kolimenakis et
al., 2015), determining an average annual risk (at the national level) of 1 case
per 65.000 people. In order to presenting this attribute in a realistic and
understandable way, three risk levels were assigned: (a) a high risk level,
which is the status quo situation, corresponding to the highest number of
confirmed cases (number of patients hospitalized in intensive care units),
which can reach up to 300 cases per year, (b) an average risk level, which
corresponds to less than 150 cases per year and (c) a zero risk (ideal) level. It
should be noted that the WNV epidemiology is quite complex and it is very
difficult to predict future outbreaks (with or without new control programs).
Therefore, the three attribute levels are only indicative risk levels in order to
estimate the marginal willingness to pay for a reduced number of incidents.
These WTP estimates may help decision makers to form the future policy

scenarios and to prioritize the policy goals of the mosquito control programs.
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Table 5-1. Attributes and attribute levels used in the choice experiment (Bithas et al.,

2018a)
Attribute Description (as given to respondents) Attribute levels
West Nile Virus Risk of West Nile Virus outbreak related High risk® (up to 300
Risk (WNVR) to the number of patients hospitalized in cases/year), Average risk (up

intensive care units. Risk levels were
defined according to the actual, highest
recorded, level. Public control strategies
could implement measures to reduce the
risk of WNV outbreaks.

to 150 cases/year), Zero risk

(no- cases)

Asian Tiger

Asian Tiger mosquito has the potential to

Extra measures

Mosquito transmit infectious diseases such as the No-measures®
Health Risks Dengue and Chikungunya viruses.
(TMHR) Although such transmissions have not yet
been reported in Greece, the country is
potentially at risk of future outbreaks.
Public control strategies may use
additional measures to reduce the
associated risks.
Night Nuisance Public control strategies may affect No improvement®
(N_NUIS) (reduce) the perceived level of nuisance, Improved level - Average

caused by mosquitoes, during night-time.

nuisance

Improved level - Low
nuisance

Day Nuisance

Public control strategies may affect

a

No improvement

(D_NUIS) (reduce) the perceived level of nuisance, Improved level - Average

caused by mosquitoes, during daytime. nuisance

Improved level - Low

nuisance

Implementation Bi-monthly cost for improved (public) €0°%, €5, €10, €15, €20
Cost (COST) mosquito control measures

“Current attribute levels (status quo)

(2) Asian Tiger Mosquito Health Risks (TMHR): As already remarked the Asian

tiger mosquito is a mosquito of great medical importance as it may transmit

several human diseases such as the Dengue virus and the Chikingunya virus.

Dengue virus is usually detected in tropical and subtropical regions, infecting

about 390 million per year (Bhatt et al., 2013). Its common symptoms include

among others: fever, lethargy, rash and joint paint, while the more severe

forms of dengue virus include dengue hemorrhagic fever and dengue shock
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syndrome. On the other hand, Chikungunya virus, causes an acute febrile
illness characterized by severe arthralgia (Vega-Rua et al., 2015). Although
these transmissions have not yet been reported in Greece, the country is
potentially at risk of future outbreaks, as other European Mediterranean
countries, such as Italy (2007) and France (2014), have already experienced
outbreaks of autochthonous chikungunya cases. In our study, this attribute is
coded as a dummy variable that takes the value I if future public control
strategies would involve additional measures to reduce the risks of these
diseases (otherwise it takes a zero value).

3) Night Nuisance (N_NUIS): Public control strategies may reduce the perceived
level of (biting) nuisance, which is caused by mosquitoes. Native mosquitoes
constitute a biting nuisance mainly during the night. In our study this attribute
is measured as the difference between the actual level of nuisance and two
predetermined ‘“‘guaranteed” levels that can be reached by the proposed
mosquito control program. For this reason, the actual perceived night nuisance
(level) was first reported by each interviewee on a 5-point Likert scale (where
1=no nuisance and 5= intolerable nuisance). If that level is higher than the
proposed level (1=no nuisance or 2=low nuisance) the attribute takes the
value: [actual level]-[proposed level]. Otherwise it takes a zero value as the
program is not supposed to decrease the respondent's utility.

(4) Day Nuisance (D NUIS): the Asian tiger mosquito, unlike the native
mosquito, causes biting nuisance during the day. This nuisance is measured in
the same manner as the night nuisance attribute.

(5) Implementation cost (COST): The payment vehicle used is the current study
is an additional cost on the household’s municipal taxes. It should be noted
that in Attica region, Greece municipal taxes are included in the bi-monthly
electricity bill. Based on a preliminary survey, already presented in Chapter 2,
which was conducted in November 2014 aiming to depict the mosquito
problem in the study area, the average “nuisance period” was found to last on
average approximately 4 months. So, the surcharge will be imposed only
during this period every year. This payment vehicle was considered as the

most appropriate, as it is plausible and familiar to the population surveyed.
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The cost attribute included five different levels: no increase (current
municipal tax levels), and bi-monthly increases of €5, €10, €15 and €20.
Respondents were informed that the generated revenues will be used

exclusively to finance the improved mosquito control programs.

5.2.2 Questionnaire design and survey implementation

After selecting the attributes and their levels, the next required step is to form a set of
alternative policy options with different attribute levels (profiles) and then to pair
these profiles in order to construct the “choice cards” (choice sets). This process
resulted in 16 choice cards with two (experimentally designed) alternative mosquito
control programs (options), as well as with a status quo (no action) option. The status
quo option (which is actually an opt-out option), is the baseline alternative, whose
inclusion in the choice cards is instrumental in achieving welfare measures consistent
with demand theory (Louviere et al., 2000; Bateman et al., 2003; Birol et al., 2006).
The other two options are both improvements as compared to the current situation.
Since the 16 cards are too many for an individual to evaluate, they were randomly
divided into four different versions, each containing four choice cards. So, each
respondent was provided with four choice cards and asked to state their preferred

option for each card. An example choice card is presented in Figure 5.1.
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Assuming that the following mosquito control programs are the only choices you can made,
which one do you choose?

Option A Option B Option C
(Status quo)
Average risk High risk
Risklevel of a WNV [ %
outbreak | I‘ ﬂ/d
YES NO

Further public health

actions to reduce the Neither Option A,
Tiger Mosquito health nor Option B
risks -
Nuisance level of No improvement Improved level - Current situation
mosquitoes during day Low Nuisance (i.e. current
time ) " mosquito control
e g program)
— S—
Nuisance level of Improved level - Improved level -
mosquitoes during Low Nuisance No Nuisance
night time
" "
- v
S— —
15€ 0€

10€
Expected bi-monthly
00 | 00 X

Choice

Figure 5-1. Example of a choice card used in the questionnaire survey (Bithas et al.,
2018a)

The questionnaire (Annex 8.9) consisted of four sections:

(A) This section focused on respondents’ knowledge about the Asian tiger
mosquito, and their beliefs and practices relevant for mosquito problems
(health and nuisance problems). In the set of 11 questions used in this section,
were respondents were asked about among other things: their perceived level
of nuisance (using a 5-point Likert scale), the period (months) faced with
mosquito nuisance, their monthly expenditure (costs) for private prevention

measurcs.
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(B)  The second section introduced the policy issues, presented the current risk
levels of mosquito-borne diseases, described the selected attributes, explained
the payment vehicle and prepared the respondents for answering the Choice
Experiment questions. This section ended with the four choice cards.

(C) A set of follow-up questions (5 questions) was followed, regarding: (a)
respondents’ difficulty in understanding or answering the choice formats, (b)
the reasons respondents were not willing to pay for any given option (in order
to distinguish between ‘genuine zero’ values and protest responses) and (c)
the motivations of respondents who were willing to pay for improved
mosquito control programs.

(D) The final section focused on additional information concerning the
participants, aiming to obtain a clear image of their socio-economic
characteristics (9 questions including among others: age, sex, education level,

occupation, annual family income, family status, etc.)

The survey was administered by three trained interviewers (staff of the Research
Institute of Urban Environment and Human Resources- Panteion University, Athens),
using face-to-face interviews by means of a structured questionnaire. As already
mentioned, a first set of 30 pilot questionnaires was conducted in order to enhance the
training of the interviewers and the applicability of the survey. Interviews were
conducted in the headquarters of each selected municipality (City Halls). Special
permission was obtained from each municipality prior to the questioning process after
being informed of the survey's objective. The duration of interviews ranged from

approximately 10 to 20 minutes.

The main entrances of the eight City Halls were chosen as the main sampling spots.
The sample was randomly selected, but stratified based on location sex and age
(according to the 2011 Census). Participants were briefly informed on the content of
the survey and were asked their willingness to participate. The overall response rate
was approximately equal to 35%, which is quite satisfactory, taking into

consideration the sampling method. Respondents were mainly inhabitants of the
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municipality. The survey started on 15 June 2015 and finished on 30 October 2015. It
should be noted that the survey experienced an emergency stop after the imposition
of the capital controls measures in the Greeks banks (July, 2015), which severely
affected the cash flow of Greek households and disrupted everyday life (with possible
impact on individual preferences and welfare measures). It was restarted in mid-
September 2015, when (everyday) had life returned to normal. A total of 495

completed interviews were finally collected.

5.3 Results

5.3.1 Individual characteristics of participants

As already mentioned, the full sample consisted of 495 respondents, while after the
correction for protest responses the sample was reduced to 388 respondents. Table 5.3
summarizes the personal characteristics of the full sample, as well as of the corrected
sample. It is worth noting that the mean values for most of the characteristics are very
close in both samples, showing that protest responses are rather randomly distributed

across the sample.

The descriptive statistics presented in Table 5.3 are related to the socio-economic
characteristics of respondents, as well as to the main mosquito-related characteristics
(attitudes, knowledge, problems reported, individual prevention costs, etc.).
According to these statistics, about 42% of participants are male, the average age was
about 45 years, the average number of children (below 15 years old) per household
was equal to 0.5 and the median educational level was that of university education
(the average level lies between upper secondary and university education). The
annual household income was estimated to be approximately €17,000, while 11-12%

of the participants were currently unemployed.
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Table 5-2. Personal characteristics of respondents (Bithas et al., 2018a)

Variables Description Full Sample
Sample | corrected for
protest
responses
AGE Age of respondents 46.01 45.26
(13.19) (13.45)
SEX Sex 0.42 0.42
1=male, 0 =female (0.49) (0.49)
EDUC Education level 3.38 3.40
1 = Primary education (0.87) (0.87)

2 = Lower level secondary education

3 = Upper secondary education

4 = University education

5 = Post-graduate studies
INCOME Annual household income 17,034.2 16,865.1
(9,993.1) (10,114.2)
UNEMP Employment status 0.11 0.12
1= unemployed, 0 = employed (0.32) (0.33)
CHILDREN Number of children (below 15 years) old 0.52 0.50
living in the household (0.85) (0.85)
DANGER | Mosquitoes considered as a danger to the 0.69 0.69
public health (0.63) (0.61)

1=Yes, 0=No
QoL Mosquitoes could negatively affect the 0.54 0.50
quality of life (0.75) (0.77)

1= Yes, 0=No
KNOW Knowledge about the existence of Tiger 0.81 0.81
Mosquito (0.39) (0.39)

1=Yes, 0=No
MONTHS Number of months (per year) that 3.66 3.58
individuals experience the mosquito (2.31) (2.24)

problem
NL_NIGHT Nuisance level due to mosquitoes during 3.40 3.38
the night (1.05) (1.06)

1= no nuisance, 2= low, 3= average, 4=

high,

5 = intolerable
NL_DAY Nuisance level due to mosquitoes during 2.06 2.04
the day (1.08) (1.07)

1= no nuisance, 2= low, 3= average, 4=

high,

5 = intolerable
TIME Time of nuisance 0.53 0.56
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1= only during night-time, 0 = all day (0.50) (0.50)
PREV_COST Individual prevention costs (€/month) 6.74 6.61
(7.41) (7.27)
WORK Contribution of the mosquito control 0.25 0.25
program to outdoor working conditions (0.44) (0.43)

1=Yes, 0=No
HOME Contribution of the mosquito control 0.58 0.57
program to effectively reduce indoor (0.49) (0.50)

(home) nuisance

1=Yes, 0=No

¢ Numbers in parentheses are standard deviations

Two binary variables were used to capture the perception of participants about the
risk of mosquito-based diseases (69% actually viewed mosquitoes as a danger to
public health), as well as about the impact of mosquitoes on the quality of life (54%
stated that mosquitoes could negatively affect their quality of life). It is worth-noting
that the majority of respondents (81%) were informed about the presence of Asian

tiger mosquito in their residence area.

In accordance with the results of the first (web-based) pre-test, already mentioned in
Chapter 2, the time period during the year that individuals experience the mosquito
problems (mainly the nuisance problems) is about 4 months, thus validating the
choice of using the payment vehicle (municipal taxes) for that period. Considering
nuisance level, it was found relatively higher during the night time, with a mean value
equal to 3.4 on the 5-point Likert scale (that is, a nuisance level between average and
high), while day-time nuisance was on average considered as low. Figure 5.2 presents
the distribution of the perceive nuisance level during the night and day time which
can be used as an indicator of the relative nuisance of the Asian tiger mosquito as

compared to the native mosquitoes.
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Figure 5-2. Perceived nuisance level of mosquitoes in the study area during night/day
time (Bithas et al., 2018a)

Another relevant indicator is the “time of nuisance” variable, which shows that more
than half of respondents experience nuisance only during the night hours. Based on
the potential contribution of the proposed program in terms of nuisance reduction,
25% considered as an important contribution the improvement of outdoor working
conditions, while about 58% stated that they are expecting an effective reduction of
the indoor (home) nuisance. Finally, concerning the individual prevention costs, they
were found to range between €6.61 and €6.74 per month per household. Future
reduction of these costs can be considered —among others — as potential social
benefits of the preventive/control measures. So, people with high current costs are
expected to have a higher probability of choosing a policy option better that the status

quo.
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5.3.2 Analysis of reasons for rejecting an improved mosquito control
program

In a choice experiment, as also in other stated preference methods (e.g. contingent
valuation - CV), a number of participants (respondents) may not state their true value
for the good or service that is evaluated. For this reason, it is necessary to examine
whether the respondents are protesting against some aspect of the constructed market
scenario. In cases that protesting occurs, CE methods may lead to selectivity bias in
the estimation process and produce biased welfare estimates (WTP, CE). The
treatment of protest responses is thus very important, especially when benefits are
going to be aggregated in order to measure the social benefits of a proposed program,
policy or plan. If protest voters are included in the sample then the aggregated welfare
measures may be underestimated. On the other hand, if all the status quo answers (i.e.
the zero bid answers) are removed, then overestimated results may arise (Adamowicz
et al., 1998). Because our study aims to estimate aggregate welfare measures from
various mosquito control policies, a correct treatment of protest responses is
important. Although protest responses have been widely debated in CV studies, no
much attention has been given so far to this issue in CE studies (Barrio and Loureiro,

2013).

In order to breakdown the zero-bid responses into true-zero (genuine zero) and
protest responses, it is necessary to use a follow-up/debriefing question about the
reasons for rejecting any improvement scenario (i.e. about the motives for choosing
the status quo option on all choice cards). This type of question was included in the

third section of the questionnaire and the results are presented in Table 5.2.
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Table 5-3. Reasons for rejecting any improvement scenario (Bithas et al, 2018a)

Individuals | Choices % Classified

as Protest

votes

Not able to pay/income 46 184 10.9% No
restrictions

There are more important 54 216 9.3% No
priorities to pay for

It is the state’s/municipality’s 107 428 21.6% Yes
responsibility to pay for the
proposed program

Other reasons 7 28 1.4% No

TOTAL 214 856 | 43.2%

Among the reasons for rejecting any improvement scenario, the one that was
considered as a protest vote was the following: “It is the state’s/municipality’s
responsibility to pay for the proposed program”. So, supposing that this answer is
actually a refusal to “trade one attribute for another”, we assume who individuals that
choose this answer are actually avoiding disclosing their true willingness to pay
(Louviere, 2001; Barrio and Loureiro, 2013). For this reason, protest responses were
excluded from the following analysis (i.e. were deleted from the sample). As shown
in Table 5.2, in our sample, 43.2% of respondents always chose the status quo option.
Half of them, i.e. 21.6% (107 respondents) are considered as protest voters. This
percentage is within the range of values which is described as normal in many CV

studies.
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5.4 WTP estimates and welfare impacts of mosquito control program
scenarios

As shown in Table 5.5, MWTP estimates are quite similar across the three models,
but there is a decreasing trend as we move from model 1 to model 3. Furthermore, as
expected, the MWTPp nuis estimate is statistically significant only in the main effects
model. In detail, the estimated WTP values for the average respondent — according to

the best fit model (3" model) — indicate that:

(1) Households are willing to pay about 0.0346€ per case averted from being
hospitalized with WNV infection (by using more effective mosquito control
measures). This estimate corresponds to annual payments equal to
5.19€/household and €10.38/household in order to face an average or a zero
risk level respectively (compared with the current high risk situation).

(2) The implementation of measures that will reduce the risks associated with
diseases transmitted by the Asian tiger mosquito (e.g. Dengue virus,
Chikungunya virus) was also a significant determinant of WTP for improved
mosquito control strategies and management practices. Namely, the average
annual WTP for implementing these measures is equal to 13.86€/household,
which seems to be higher than the WTP for the WNVR attribute.

3) WTP for mosquito nuisance control differs substantially between night and
day hours. Specifically, according to the 3™ model, people are not willing to
pay for nuisance reduction during the day-time. On the contrary, a household
in the study area is willing to pay on average 3.54€/year for a one unit change

on the 5-point Likert scale.
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Table 5-4. MWTP estimates for better mosquito control program (€/two months)
(Bithas et al., 2018a)

Attribute 1° model 2"" model 3" model
(Main effects (ASC interactions) (multiple interactions)
model)
West Nile -0.0390%** -0.0380%** -0.0346%**
Virus Risk [-0.052, -0.026] [-0.052, -0.024] [-0.046, -0.022]
(WNVR)
Tiger 16.74%** 16.04%** 13.86%**
Mosquito [12.90, 20.56] [12.24, 19.86] [10.52, 17.22]
Health
Risks
(TMHR)
Night 4.770%** 3.94%%* 3.54%%*
Nuisance [3.20, 6.22] [2.42, 5.42] [2.20, 4.88]
(N_NUIS)
Day 2.66%* 1.38 1.20
Nuisance [0.48, 4.84] [-0.88, 3.62] [-0.86, 3.24]
(D _NUIS)

Note: ***significant at 1% level; **significant at 5% level; *significant at 10% level.

“In brackets: 95% confidence intervals.

Within the analysis if the results four scenarios have been used to explore the
potential benefits (i.e. the overall willingness to pay) from improved mosquito control

programs:

Scenario 1 (high impact scenario for all mosquito species): In this (optimistic)
scenario, public mosquito control programs will be able to achieve a zero risk for
WNYV, a zero nuisance level for both day and night hours, and will also take extra

measures for the Asian tiger mosquito health risks.

Scenario 2 (high impact scenario only for the native mosquito species):

Mosquito control programs will deal effectively with the WNV risk (zero level of
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risk) and with the night nuisance (zero level of night nuisance), while the other two

attributes (related to the Asian tiger mosquito) will maintain their current levels.

Scenario 3 (medium impact scenario for all mosquito species): In this (more
realistic) scenario, public mosquito control programs will be able to achieve a low
risk for WNV, a low nuisance level for both day and night hours and will also take

extra measures for the Asian tiger mosquito health risks.

Scenario 4 (medium impact scenario only for the native mosquito species):
Improvements will only occur on the WNV risk level (low level) and the night
nuisance (low level), while the other two attributes (related to the Asian tiger

mosquito) will maintain their current levels.

It is easy to figure out that the differences between scenarios 1 and scenario 2, as well
as between scenario 3 and scenario 4, may provide the added value (AV) estimates
from implementing specific policies targeting not only the native but also the Asian
tiger mosquitoes. CS and aggregate annual benefits estimates for all models are

reported in Table 5.6.
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Table 5-5. CS estimates (€/household/year) and aggregate social benefits (€/year)
from different policy scenarios (Bithas et al., 2018a)

Attribute

1* model

(Main effects
model)

2" model

(ASC
interactions)

3" model

(multiple
interactions)

CS estimate
SC1

17.39

16.49

15.65

CS estimate
SC2

7.60[43.73%]

7.74 [46.93%]

8.07 [51.61%]

Aggregate
social benefits
SC1

52,583,949

49,867,375

47,315,243

Aggregate
social benefits
SC2

22,997,458

23,402,509

24,417,582

Added value
from
implementing
SC1

29,586,491

26,464,866

22,897,660

CS estimate
SC3

10.77

10.99

10.67

CS estimate
SC4

2.32 [21.57%]°

2.92 [26.64%]

3.70 [34.64%]

Aggregate
social benefits
SC3

32,573,742

33,243,928

32,279,788

Aggregate
social benefits
SC4

7,028,677

8,857,897

11,182,983

Added value
from
implementing
SC3

25,545,065

24,386,031

21,096,805

“numbers in brackets are percentages as compared to the best policy scenario (SC1)

According to the results, social benefits from the optimum strategy (SC1) could reach
up to 50 million euro per year, while according to a more realistic scenario (SC3)
social benefits are estimated to be on the order of 32-33 millions euro per year. The
relative importance (relative contribution to the social welfare) of taking measures
against the Asian tiger mosquito was found to be substantial as it usually accounts for

more than 50% of the aggregate benefits. As shown in Table 5-6, this benefit can be
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attributed mainly to the high health risks posed by the introduction of new invasive

species into the study area.

Table 5-6. Choice experiment monetary indexes of benefit levels and their

confidence intervals

Benefits (€/household/year) and their confidence intervals

West Nile Tiger Night Day Total

virus risk mosquito nuisance | nuisance | benefits

reduction health risk | reduction | reductio

reduction n

High prevention 10.38 13.86 5.76 1.3 31.30
scenario against all [6.6, 13.8] [10.5,17.2] | [3.6,7.9] [- [19.8,
mosquito species 0.9,3.9] 42.8]
Medium prevention 5.19 13.86 2.21 0.10 21.36
scenario against all [3.3,6.9] [10.5,17.2] | [1.4,3.0] [- [15.1,
mosquito species 0.1,0.3] 27.4]
High prevention 10.38 - 5.76 - 16.14
scenario against native [6.6, 13.8] [3.6, 7.9] [10.2,
mosquito species 21.7]
Medium prevention 5.19 - 2.21 - 7.40
scenario against native [3.3, 6.9] [1.4,3.0] [4.7, 9.9]
mosquito species

5.5 Discussion and conclusions

This chapter attempts to present a more precise estimation of the potential benefits of
improved mosquito control programs in Greece. Generally, mosquito control
programs and prevention strategies aim to contribute towards protecting against the
outbreak of epidemic diseases, improving quality of life and reducing losses in
economic activities. As also mentioned in Chapter 4, it is in the nature of the problem
that it is difficult to provide precise estimates of the benefit arising from the
implementation of improved control programs. The economic valuation presented in
the present chapter was consequently based on a stated preference technique that
offers the respondent easily understood and operationally defined choices of future
control programs, varying in attributes related to health impacts, nuisance levels and
private (household) costs. The present study adds to the only choice experiment

applied to mosquito control of which we are aware, conducted in Madison, USA in
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order to assess WTP for both West Nile Virus vector and nuisance mosquito control

(Dickinson and Paskewitz, 2012; Brown et al., 2015).

This chapter offers substantive conclusions regarding both individual and aggregate
(social) benefits that may accrue in the Athens Metropolitan area from the
implementation of improved mosquito control programs against native or invasive
mosquitoes. Findings show a higher preference for health protection than for nuisance
reduction. This differs from previous results from Germany (von Hirsch and Becker,
2009) and the USA (Dickinson and Paskewitz, 2012), in which nuisance was the
main or the only attribute studied. However, those studies followed a different
approach to the valuation of nuisance reduction. Von Hirsch and Becker (2009)
implemented a contingent valuation study that focused almost exclusively on
nuisance avoidance without particularly taking into account the health risks. On the
other hand, Dickinson and Paskewitz (2012) used a different framing of the nuisance
reduction; instead of using a “nuisance scale” attribute, they presented a choice of
mosquito control programs that could target mosquito nuisance (this verbal
expression may be considered as a nuisance safety oriented attribute). Therefore, the
observed differences in WTP for nuisance and disease risk reduction may not be
attributed exclusively to the relative importance of the current nuisance and health

risk in each study area, but to differences in survey design as well.

The results of the present chapter contribute to the evaluation of public policies aimed
at the provision of public goods, in this case, mosquito control programs. It should be
noted that similar techniques and methods to those employed in the current chapter,
such as stated preference methods, are under debate in the literature (Gsottbauer et
al., (2015), Kallis et al., 2015). Therefore, the present results could be perceived as
indicating trends, rankings and hierarchies, and valuable for the evaluation of public

health policies and the design of future public actions.

A possible limitation of the methodology of this chapter is that due to the unknown
actual health risks of invasive mosquitoes a verbal description was used, based on the
action taken to prevent transmission of chikungunya and dengue in the future.
Consequently, only the perceived (subjective) risk reduction provided by improved

mosquito control programs (i.e. new management plans) could be estimated. Despite
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this limitation, this study revealed that citizens are willing to pay considerable
amounts of money for protection against the spread of diseases as yet unknown to
them, implying a risk-averting behavior against invasive mosquito species. In
addition, respondents — who were generally aware of the invasive mosquito problem -
are willing to pay more for programs that may protect them from the associated
health risks. Concerning WTP for reducing the WNYV risk, our results are consistent
with the study of Dickinson and Paskewitz (2012), who also found that the WTP for
control of disease-carrying mosquitoes increases as the health risk increases. From
this perspective, as climate change trends seem to worsen the problem by increasing
the risk of transmission of new diseases (e.g. Zika virus), more efficient mosquito
control strategies in the coming years are likely to provide increasing benefits

(Attaway et al., 2016).

Concerning the mosquito nuisance control, it was found that there are significant
differences between WTP estimates for nighttime nuisance (attributed to native
mosquitoes) and daytime nuisance (attributed to the Asian tiger mosquito). The latter
WTP was found to be insignificant, indicating that the presence of invasive species
has not yet significantly altered the willingness to pay for nuisance reduction in the

study area, possibly due to the currently relatively low biting nuisance.

Even though it is very difficult to provide precise estimates of the total costs and the
aggregate social benefits of mosquito control programs, our findings suggest that the
benefits of mosquito control in terms of reduced nuisance and reduced health risks
are likely to exceed the associated implementation costs. According to data presented
in Chapter 2, the average annual public mosquito control costs in the Athens
Metropolitan area amount to approximately 800,000 €/year, an average annual cost of
0.56 €/household. On the other hand, results suggest that the aggregate benefits from
improved control programs could reach 11.2 million € per year under the most

conservative scenario, representing an aggregate benefit of 7.4 €/household/year.

These figures provide a further evaluation of the cost-benefit ratio, presented in
Chapter 4. Specifically, the benefit-cost ratio will be greater than one (and thus the
programs will be economically justified) for programs that achieve at least the target

levels of Scenario 4 as long as the extra implementation cost is no more than 13 times
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the current mosquito control costs. This cost may increase up to 56 times the current
cost if a high prevention scenario effective for all mosquito species is implemented.
In addition, considering the risk levels analysed in chapter 4.7, the cost in the case of
an epidemic attributed to IMS would be hard to evaluate but could possibly exceed
current estimates significantly and could also be associated with losses in other
economic sectors such as tourism. On the other hand, the expected added value of
taking measures not only against native mosquitoes but also against the Asian tiger
mosquito was found to be substantial in both medium and high prevention scenarios,
representing a benefit of about 15€/household/year. As already noted, this benefit can
be mainly attributed to the high health risk induced by the introduction of new

invasive species in the study area.

With regard to the validity and generalizability of these estimates it could be argued
that the survey respondents could differ systematically from the general population
according to characteristics that were not used in our sample stratification (e.g.
income, education), or according to some unobservable characteristics that may
influence the decision to participate (e.g. interest/concern with mosquito-borne
disease). For this reason we have also assessed an extreme "underestimated" case,
assuming that 65% of the non-respondents place a zero value on both health risk and
nuisance reduction, in order to place a lower bound on the total WTP. In the most
conservative scenario (SC4), the average WTP would be at least
2.59€/year/household, while the total aggregate benefits from the improved control
program would be at least 4.16 million €. Based on these findings, the benefit-cost
ratio will be greater than one for programs that achieve the SC4 targets at a cost 5.2

times less than the current mosquito control costs.

Similar results favoring mosquito control policies were found in all previous
valuation studies. For example, John et al. (1987), using a contingent valuation
method (CVM), found that the total benefits from mosquito control programs are
twice the associated costs. Farmer et al. (1989), also employing a CVM, found that
benefits were 3.4 times higher than costs. Von Hirsch and Becker (2009) recently
estimated a mean WTP 3.8 times higher than the associated costs. In the present

study, our findings cannot provide a precise benefit-cost ratio. However, they can be
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used in order to inform future benefit-cost studies that will examine specific and
detailed mosquito control programs, which will be fully costed. Citizens' preferences
as recorded in the current study comprise an essential component of such an

evaluation.
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6 A holistic approach for the evaluation of mosquito abatement strategies

from citizens and experts

In chapter 2 the basic prevention and control costs and data were presented and
analyzed while in Chapter 3 a separate Cost of Illness approach was carried out to
estimate medical costs and productivity losses, from the West Nile Virus (2010) and
Malaria (2011) outbreaks in Greece (Kolimenakis et al., 2016). In Chapter 4 an
attempt was made to implement certain cost-benefit and cost-effectiveness tests and
Chapter 5 provided a clearer figure of the citizens' benefit levels from the
impementation of improved mosquito control programmes based on the discrete
choice method (Bithas et al, 2018a). In this chapter two additional surveys are
presented which were conducted in order to evaluate the overall socioeconomic
impact of implementing improved prevention strategies. The first was a web
questionnaire aimed at citizens nationwide and the second was a small scale survey of
experts involved in mosquito control activities in Greece. The targets of this chapter
are: (1) to estimate the costs associated with these problems in various categories, (ii)
to evaluate the level of citizens' well-being from averting the problem and (iii) to
record their preferences regarding control measures. Evidence shows that experts
tend to place a high value on mosquito control when associated with serious health
risks, while citizens are more sensitive and concerned about the environmental
impacts of control methods. The synthesis of results produced by the current chapter
act as a preliminary guide for the estimation of societal welfare from the

confrontation of similar problems in a holistic- ecosystemic context.
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6.1 A web survey of Greek households conducted through the website of
www.meteo.gr

The implementation of a web questionnaire follows a process of surveys and
evaluations (Kolimenakis et al., 2016; Bithas et al., 2018a) aiming to elicit citizens'
preferences for mosquito control strategies as well as to evaluate the effectiveness
level of prevention programs in Greece. The specific questionnaire was designed to
address qualitative dimensions not previously recorded in the surveying processes
and to extend the sampling of answers at the national level through the distribution of
a web questionnaire for cost-saving purposes. For this reason collaboration was
established with an online meteorological platform of high visiting frequency
(www.meteo.gr) in order to increase the geographical dispersion of the sample. It
should be noted that the specific web platform had already implemented a real time
monitoring application for the identification of mosquito presence, covering the

whole Greek territory.

The questionnaire (Annex 8.10) was specifically designed to elicit citizens' opinions
on certain socio-economic aspects of the mosquito problem. The overall aim was to
examine and then to validate at the national level a set of parameters related to the
private prevention costs for IMS and to investigate individual preferences between
various mosquito control programs. The questionnaire contained an introductory page
explaining the purpose of the study and some general information about the Asian
tiger mosquito and its associated health risks. The first questions focused on the
respondents’ knowledge of the Asian tiger mosquito. The following questions
concerned: (a) the current perceived level of nuisance during daytime as well as
during nighttime (using a 5-point Likert scale), (b) the portion of the year (months)
with significant mosquito nuisance, (c¢) the monthly household expenditure for private
prevention measures, and (d) the main reasons for taking individual prevention
measures (i.e. respondents had to choose between health risk reduction and nuisance
reduction). Participants were next asked about the importance of taking further public
measures for mosquito control (using a 5-point Likert scale). Further questions were

then included to identify the main targets of future public control measures/programs.

135



Chapter 6 : A holistic approach for the evaluation of mosquito
abatement strategies from citizens and experts

The final section of the questionnaire focused on participants’ demographics (age,

residence area, family status).

For the purpose of our survey, a special banner appeared on the home page of the
host web platform (www.meteo.gr), from which visitors followed a link to the web
survey. The banner appeared randomly to visitors, but a selection bias could arise due
to (i) the non-representative nature of the internet-using population, and (ii) self-
selection of participants (also known as the ‘volunteer effect', Eysenbach, 2004)
which was possibly related to their interest in mosquito control and their perceived
intensity concerning the mosquito problem. The survey took place between
September and October 2016 with a total of 1,204 responses from all over the
country. The final sample follows the regional distribution presented in Table 6.1.
This distribution is quite representative of the population but it is also a first indicator
of regional differences in people’s attitudes and experience of mosquito-associated

problems.
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Table 6-1. Sample distribution per region (Bithas et al., 2018b)

Sample Population’

Frequency Percent Residents Percent
Attica 664 55.1% 3,827,624 35.39%
Central Greece 43 3.6% 547,390 | 5.06%
Central Macedonia 131 10.9% 1,881,869 17.40%
Crete 57 4.7% 623,065 | 5.76%
Eastern Macedonia and Thrace 49 4.1% 608,182 5.62%
Epirus 35 2.9% 336,856 | 3.11%
Ionian Islands 33 2.7% 207,855 1.92%
North Aegean 12 1.0% 199,231 1.84%
Peloponnese 49 4.1% 577,903  5.34%
South Aegean 26 2.2% 308,975 | 2.86%
Thessaly 60 5.0% 732,762 6.78%
Western Greece 38 3.1% 679,796 6.29%
Western Macedonia 7 0.6% 283,689 2.62%

! Data from population census in Greece, conducted by the Hellenic Statistical Authority (2011)

6.1.1 Results of the Web survey

According to the results of the web questionnaire, most of the respondents (89.5%)
had prior to the survey knowledge of the Asian tiger mosquito and to its health risks.
It is interesting to note that about 66% of the respondents reported that the Asian tiger
mosquito is established in their residence area. Regional differences in this response
are relatively small (ranging from 55% to 71 %) and are not significantly correlated
with the actual detection of this mosquito species over Greece (Badieritakis et al.,
2018). Therefore, public perception cannot be used as a safe indicator of the presence

of Aedes aldopictus in a region/area.

In contrast to the study of Bithas et al (2018), which reported a relatively higher
nuisance during the night hours for the region of Attica, we found that, at the national

level, night nuisance levels are almost identical with the daytime levels, with a mean



Chapter 6 : A holistic approach for the evaluation of mosquito
abatement strategies from citizens and experts

value of 3.6 on the 5-point Likert scale (indicating a nuisance level between average
and high). Figure 6.1 presents the distribution of the perceived nuisance level during
the night (following the individual responses), as well as the spatial (regional)
variation of the mean nuisance value. On the other hand, Figure 6.2 presents the
perceived nuisance levels during daytime, which can be taken as an indication of the
relative nuisance caused by the Asian tiger mosquito which, unlike native
mosquitoes, causes biting nuisance during the day. According to these results, it can
be concluded that respondents living in the regions of Eastern Macedonia and Thrace,
Peloponnese, Central Greece and Western Greece experience a higher day-time biting

nuisance that can be attributed to the presence of the Asian tiger mosquito.
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Figure 6-1. Night nuisance (Likert scale 1-5: 1= no nuisance, 5= intolerable
nuisance (Bithas et al., 2018b)
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Figure 6-2. Day nuisance (Likert scale 1-5: 1= no nuisance, 5= intolerable
nuisance) (Bithas et al., 2018b)

As shown in Figure 6.3, the average “nuisance period” according to the survey
respondents follows a normal distribution and lasts, on average, approximately 5.7
months (i.e. about 5 months and 21 days). The regional variation of this period is
depicted in the corresponding thematic map (Figure 6.3), revealing a longer nuisance

period in South and South-eastern regions.

Concerning the private (individual) prevention costs, it was found that households are
paying on average about 17.6 € per month when mosquitoes are active. This estimate
is much higher than the one found by Bithas et al (2018) for the case of the Attica
Region (6.6 €/month). This difference may be attributed to the self-selection of
participants, which is likely to be related to their interest in mosquito control, which
in turn may depend on the nuisance level. Therefore, these results are likely to be
overestimates, but can be used in order to explore the regional variation with regard
to prevention costs. In order to do so, we estimated the annual prevention costs by

multiplying the monthly costs by the nuisance period. The average annual cost of our
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sample was found equal to 100.1€/household (Figure 6.4). Significant spatial
variations were observed in these estimates (Figure 6.4), as values (annual costs)
range from below 80€ in some regions (e.g. Thessaly and the North Aegean) to over
125€ in others (e.g. Eastern Macedonia and Thrace, and Central Greece). This
variation may be an indirect indicator of the magnitude of the mosquito problem,
which is strongly associated with the nuisance conditions in each area. It should be
also noted that this revealed behavior concerning prevention can be used as a proxy

of individuals’ potential benefits from improved control measures in each region.

Figure 6.5 shows which of health and nuisance appears to be the main reason
reported by respondents for taking individual prevention measures. According to the
responses provided, nuisance seems to be the main reason for about 73% of
respondents, while health risks are stated as the main reason by only 27% of the
sample. It should be also noted that: (1) nuisance was considered more important than
health risks in all regions, and that (2) the two regions where health risks are more
highly correlated with individual prevention strategies (costs) are those of Central
Greece and Western Greece. This result partly contradicts the findings of Bithas et
al., (2018) in which health was found to be the main prevention priority for citizens
of the Athens Metropolitan Area, but on the other hand is in accordance with most of
the findings in the recent literature. However, as will be seen below when expenses
are viewed from a point of view of a public good, citizens are more concerned with

the health rather than the nuisance threats.
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Finally, as already stated, the online survey attempted to gather information regarding
the preferences of individuals between the diverse mosquito control programs, and
particularly about the importance of taking further public measures for mosquito
control, as well as about the main targets of future public control measures and
programs. In general, about 83% of the survey respondents believe that the actual
prevention/control measures are insufficient or inadequate in order to deal with the
mosquito problems and therefore there is space for further measures to be taken.
Concerning the main targets of these measures, as depicted in Table 6.2, health
impacts were considered as more important than nuisance impacts, confirming the
findings of previous surveys held in Greece (Kolimenakis et al, 2016; Bithas et al,
2018). Furthermore, as in the other two studies, diseases from invasive species were
considered to be a serious threat. On the other hand, nuisance level and the financial
burden on households for mosquito control programs were also rated highly,

constituting them as important additional decision factors.

Finally, an important finding of this survey was that citizens seem to be aware of the
environmental consequences of mosquito control measures. In particular, about 74%
of the sample stated their disagreement with measures that may potentially affect the

physical environment and ecosystems.
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Table 6-2. Individuals’ rating of the objectives of mosquito control programs (online

survey results) (Bithas et al., 2018b)

From  native From

species' invasive
_ 73.2% 76.7%
_ 19.1% 15.9%
_ 5.4% 5.6%
_ 1.6% 1.2%
_ 0.7% 0.6%

! for example: malaria, West Nile Virus
2 for example: Chikungunya, Dengue Virus, Zika Virus
3 Night nuisance

* Daytime nuisance

From
native
species’
47.1%
32.3%
15.7%
4.0%
0.9%

From invasive From future
species’ control
programs

39.5% 26.8%

25.3% 17.8%

20.2% 26.5%

10.3% 17.4%

4.7% 11.6%
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6.2 The implementation of a Stakeholders' and Experts' Survey in Greece
and Italy

6.2.1 Experts’ qualitative survey on the effectiveness of mosquito control
programmes

The socioeconomic evaluation of the mosquito control strategies was enhanced
through a survey of experts' and relevant stakeholders' opinions (Annex 8.11). This
qualitative survey was designed for the evaluation of the socioeconomic impacts of
the mosquito control plans by key stakeholders, public policy makers, medical
practitioners, public health experts and regional delegates. The questions were
formulated in order to evaluate the results of the preceding studies (especially the
choice experiment) and provide qualitative evaluation of specific policy-related
decisions (ecosystem services, adequacy of control programmes, etc.). The
questionnaire was distributed to a pool of 100 experts all over Greece, selected on the
basis of their experience and involvement in the design and implementation of
mosquito control strategies. The survey was conducted through telephone
interviewing from May 2016 to May 2017 in collaboration with a delegate of the
Ministry of Health and a total of 58 responses were collected. In the corresponding
survey in Italy, 23 interviews were distributed collected from delegates responsible
for the implementation of mosquito control programs from various public health

services and municipalities.

6.2.2 Results of the survey of experts

In the survey of experts, the majority of the respondents considered the financial
budget of control programmes as adequate for confronting the problem. In addition,
experts judge that the current control programmes achieve balance between cost and
effectiveness in their design and implementation. With regard to the potential
negative impact of prevention measures on relevant ecosystem services, 65% of the

experts stated that there are no negative impacts from these measures. Regarding the
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means of obtaining extra funds for supporting mosquito management, experts
indicated that: (a) a redistribution of public resources would be necessary, (b) a
reallocation of funds within national and regional budgets could improve the
financing of mosquito control programmes, and that (c) financial contribution by

citizens is equally important for the confrontation of the problem.

It should be noted that the Asian tiger mosquito can exploit water containers in
private apartments for their breeding. Therefore, according to the experts, private
prevention activities could contribute significantly to the reduction of the problem at
a much lower cost. Lastly, regarding the prioritization of the programmes' objectives
in regards to their overall objectives (Table 6.3), experts stated that the health impacts
should be considered as the primary objective of the control programmes.
Specifically, they consider the health threats of native and invasive mosquito-borne
diseases as almost equally important, while they treat nuisance from mosquito species

as a less important impact factor.

Table 6-3. Experts’ rating of the objectives of mosquito control programmes for the

Greek case

from from from from
native invasive native invasive
species species species species
63% 30% 4% 0%
32% 57% 7% 3%
3% 7% 65% 12%
1% 3% 7% 62%
0% 3% 4% 24%
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Table 6-4. Experts’ rating of the objectives of mosquito control programmes for the
Italian case

61% 22% 4% 35%
13% 22% 35% 22%
9% 13% 22% 17%
4% 13% 4% 13%
4% 17% 17% 0%
9% 13% 17% 13%

Table 6-5. Experts’ rating extra funding sources of mosquito control for the Greek
case

Extra Funding Sources for Mosquito Control
- Redistribution of Annual State's Budget: 50%

- Redistribution of Annual Regional/Municipal Budget: 37%

- Redistribution of Funds from other Regional/Municipal Activities: 22%

- Imposing citizens' tax: 10%

- Citizens' obligation to take charge of the activities by the private: 53%

Table 6-6. Experts’ rating extra funding sources of mosquito control for the Italian
case

Extra Funding Sources for Mosquito Control: |

- State Contribution: 43%

- Redistribution of resources at the regional level: 39%

- Imposing citizens' tax: 35%

- Citizens' obligation to take charge of the activities by the private: 52%
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6.3 Conclusions from Meteo and Experts' surveys

The Meteo web survey conducted in Greece and the two surveys targeted at
stakeholders were designed to provide an overview of citizens’ perceptions and
attitudes towards the problem of invasive mosquitoes, as well as the experts'
evaluation of the future targets of mosquito control programs. The results of the
online survey showed that nuisance from mosquito: (a) is significant all over Greece,
although with some regional differences, thus indicating areas of higher priority for
future policy actions (b) is similar for both invasive and native species and (c) is the
main reason for taking individual prevention measures. The cost of individual
prevention measures was estimated to be quite high (about 100€/household/year),
which could be a result of selection bias (i.e. the volunteer effect) due to the online
nature of the survey. However, this variation may be an indirect indicator of the
magnitude of the mosquito problem, which is strongly associated with the nuisance
conditions in each area. Furthermore, this revealed behavior concerning prevention
can be used as a proxy of individuals’ potential benefits from future improved control

programs in each region.

In general it can be concluded that Health Impacts are regarded as more important
than nuisance impacts in Greek case, while the overall harmfulness of mosquitoes
appears to be the most important factor for Italian Stakeholders. Diseases from
invasive species were considered a serious threat in both cases. Stakeholders and
citizens are aware of the environmental consequences of control methods. In addition,
Greek Citizens are prone to consider public authorities as responsible for the health
protection and they seem to transfer the responsibility of health protection onto
experts and public health practitioners. On the other hand, experts from both
countries consider the citizens' participation to door-to-door interventions as very

important for the successful implementation of management programs.

One of the most important findings of the present study is that citizens perceive

protection against mosquito-borne diseases as an important public good which should
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be supported by public expenses. The results of our study indicate that on the one
hand citizens are more prone to pay for their personal protection against daily
nuisance from mosquito species and on the other they are willing to pay for an
improved control program against disease threats when implemented by public
authorities. This might imply that they feel rather insecure in regards to the efficiency
of their personal protective measures against the various mosquito associated
diseases. However, the example of a structured implementation of annual
management plans against invasive mosquito species implemented in Emilia
Romagna, Italy, indicates that citizens' participation is highly important in the
monitoring and control of invasive mosquito species. What is more, the lack of
information from public authorities may increase both the insecurity and lack of
information of citizens towards the particular problem. It should be noted that Greek
citizens do not appear to be well aware of the personal treatment measures against
invasive mosquitoes, also due to the lack of any relevant disease outbreaks in the
recent years. However, there are recent ongoing initiatives funded by the EU (LIFE
CONOPS) which enhance the public information and lead to collaborations between
the scientific community, public authorities and citizens. Therefore, to a certain
extent, citizens seem to transfer the responsibility of protection measures for this
particular issue mostly onto experts and public health practitioners. In any case, the
perception of various relevant attributes across different countries and regions might
also be associated with different socio-cultural traits and might differ if examined in

diverse contexts.

An important outcome that should be taken into account in future studies is the
examination of citizens' perception of the ecosystemic threats associated with
mosquito control, an issue not well examined so far in the recent literature. While
citizens appear to be sensitive against the environmental consequences associated
with the mosquito abatement methods, they also seem to have difficulty in identifying
the environmental consequences of mosquito control methods. This raises the
complexity of the issue at hand when trying to discern the possible level of citizens'
participation in public decision-making for similar problems. The fact that climate

change trends may worsen the mosquito problem and increase the risks of the
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transmission of new diseases (e.g. Zika virus) making the prevention and control
methods even more sophisticated, increases even more the complexity of citizens'
participation and the associated dilemmas (e.g. human health versus environmental
consequences). The interrelation of a wide set of parameters and multiple public
decisions associated with the problem of invasive mosquitoes renders necessary the
examination of the ecosystemic dimension of the particular issue from a rather

holistic point of view.
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7  Conclusions

The aim of the present thesis is to attempt an appraisal of the socioeconomic
consequences associated with the problem of IMS, to assess the economic
effectiveness of ongoing and proposed management plans to control the ‘IMS problem
and the appraisal of the IMS problem from a holistic point of view taking into
consideration the citizens' and experts' view of the problem through. The already
established invasive mosquitoes have increased the risks of outbreaks of mosquito-
borne diseases (Badieritakis et. al., 2018). Generally, mosquito control programs and
prevention strategies aim to contribute towards protecting against the outbreak of
epidemic diseases, improving the quality of life and reducing losses in economic
activities. As already mentioned it is in the nature of the problem that it is difficult to
provide precise estimates of the benefit arising from the implementation of improved
mosquito control programs. The present socio-economic valuation was based on a
synthesis of methods, examining attributes related to health impacts, nuisance levels

and private (household) costs from both a citizen's and an expert's point of view.

Even though it is very difficult to provide precise estimates of the total costs and the
total social benefits of mosquito control programs, our results permit us to conclude
that the benefits of mosquito control in terms of reduced nuisance and reduced health
risks are likely to exceed the associated implementation costs. According to 2016
national data published online on the governmental Greek Transparency Program
Initiative (http://diavgeia.gov.gr), the average annual public mosquito control costs in
the Athens Metropolitan area reach approximately 800,000 €/year. This amounts to an
average annual cost of 0.56 €/household. On the other hand, our results of Chapter 5,
suggest that the aggregate benefits from improved control programs could reach 11.2
million € per year under our most conservative scenario, representing an aggregate
benefit of 7.46 €/household/year. These figures provide a kind of evaluation of an
improved mosquito control program. Specifically, the benefit-cost ratio will be greater
than one (and thus the program will be economically justified) for programs that
achieve at least the target levels as long as the extra implementation cost is no more
than 13 times the current mosquito control costs. On the other hand, the expected

added value of taking measures not only against native but also against the Asian tiger
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mosquito was found to be substantial in both medium and high prevention scenarios,
representing a benefit of about 15€/household/year. This benefit can be mainly
attributed to the high health risk induced by the introduction of new invasive species

in the study area.

The present thesis offers substantive indicators mainly regarding the ratio of citizens'
perceived benefit from the implementation of improved mosquito control programs.
Findings show a higher preference for improved programs targeted at health aversion
over nuisance aversion in Greece, while Italian citizens and experts emphasize the
overall harmfulness of mosquitoes. As the analysis shows, citizens seem more prone
to pay against possible health consequences and specifically against the spread of
diseases unknown to them, implying a risk averting behavior against invasive
mosquito species. Citizens seem more willing to accept a higher cost (for an improved
control program) at the present eliminating possible effects in the future. In addition,
it appears that citizens aware of the invasive mosquito problem are even more willing
to pay against possible consequences. The fact that climate change trends seem to
favor a deterioration of the problem and an increasing risk of the transmission of new
diseases (e.g. Zika virus) is likely to provide a higher potential benefit from
implementing more efficient mosquito control management plans during the

upcoming years (Attaway et al., 2016).

The evaluation of the socioeconomic costs of invasive mosquitoes is a highly
challenging task made even more complex by changing climatic conditions, as well as
by globalization and urbanization trends. The identification of the correct cost figures
is of utmost importance as budget constraints, especially in the nations of Southern
Europe, impose the need for economic justification of prevention measures. However,
it should be noted that costs per se cannot be regarded as adequate economic
indicators and the socioeconomic analysis should be augmented by an evaluation of
impacts and costs from an ecosystemic point of view. Taking into account the
complexity of the ecological, socioeconomic and biological conditions, a multi-
disciplinary and more holistic approach is needed in order to evaluate the
effectiveness of the incurred expenses in improving public health and social welfare,

yet at the same time ensuring an ecosystemic equilibrium.
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In the case of mosquito control, the need for scientific consultation in order to
determine the conditions under which ecosystems can bring the desired levels of
health, renders it difficult for other social groups to determine the values attributed to
this specific service. Space however, should be provided for societal groups in order
to participate in mutual decision-making towards the prioritization of disease
regulation in comparison with other regulatory ecosystem services, through an
integrated sustainability approach (Ingebrigtsen & Jakobsen, 2013). It should be noted
that the pattern and extent of incidence of particular infectious diseases depends
among others on land-use change, disease-specific transmission dynamics, socio-
cultural changes, climate change and the susceptibility of human populations (Repetto
& Baliga, 1996; Chowdhury & Haque, 2014). Therefore, manmade processes are to a
high degree responsible for the dysfunction of specific ecosystem services, in relation
to their capacity for disease regulation. Based on this fact, it would be rational to
explore a synthesis of policies and decisions by including all relevant social groups in
the decision-making process. Therefore, an informed framework of the
socioeconomic cost and benefits of disease regulation programmes should also
evaluate the impact of these programmes in ecosystems’ functions, so that
stakeholders may be able to prioritize different objectives towards the achievement of

an ecosystemic equilibrium (Ingebrigtsen & Jakobsen, 2012).
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Table 7-1. Institutional approaches to mosquito control

Solutions for adaptation to man- Examination of causes leading to

made challenges (e.g. Climate man-made challenges (e.g. Climate

Change & Urbanization) Change & Urbanization)

Impacts on Humans’ Quality of Life = Impacts on Ecosystems

Reduction in the Number of Disease Preservation of human health as part

Cases of the Ecosystems' Equilibrium

Technology oriented solutions Inclusive decisioning

Cost-Benefit  investment  based Allocation of resources according to
Solutions socio-ecological targets and

boundaries

To this extent, the outline of various institutional approaches to invasive mosquito

control strategies could be generalized under two broad categories as described in
Table 7.1. The first represents a rather "technical", solution-oriented approach which
seeks to adapt to man-made challenges. This approach focuses on quality of life,
considering human health and disease prevention as the main objectives. The
technical approach is favored mostly by innovative technological solutions such as the
Sterile Insect Technique (Gubler, 2011), at the lowest investment cost. The second

perspective represents a "holistic" approach in which the examination of causes
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leading to climate change and urbanization is placed at the center of decision-making.
The emphasis on human quality of life is extended towards the impact on ecosystems
and their services. Emphasis is placed equally on disease regulation, health
provisioning and losses in biodiversity, but also taking into account other complex
factors, such as mosquito pesticide resistance and the human population immunity
potential (Sutherst, 2004). The final objective of such an approach is the inclusion of
various groups and their interests in the decision-making, taking into account the
systemic interconnectedness over humans and ecosystems (Capra & Jakobsen, 2017).
It should be emphasized that the description of the two approaches is non-exhaustive
and should be considered as indicative of different societal trends. However, the final
decision for the selection of any approach remains a political decision affected by the

priorities, values and information levels of different societies.

The overall findings of this thesis underscore the complexity of the issue at hand
when trying to discern the possible level of citizens' participation in public decision
making for similar problems. The fact that climate change trends may worsen the
mosquito problem and increase the risks of transmitting new diseases (e.g. Dengue
fever and Zika virus), making the prevention and control methods even more
sophisticated, increases even more the complexity of citizens' participation and the
associated dilemmas (e.g. human health versus environmental consequences). The
interrelation of a wide set of parameters and multiple public decisions associated with
the problem of invasive mosquitoes renders necessary the examination of the

ecosystemic dimension of the particular issue from a rather holistic point of view.

According to ecosystem approaches the transmission of infectious diseases is linked
to interactions among several factors: demographic changes, poverty, urbanization,
deforestation, changes in agriculture models of production, changed relationships
between people and animals, natural resources management, and gender differences
and cultural patterns. The incorporation of ecosystemic factors into risk anticipation,
modeling future scenarios, prevention, and health promotion remain among the most
important challenges for similar socioeconomic studies and further research to be
conducted in the future. In addition, it is of high policy importance to upgrade the

information level of EU & National Authorities also from an ecosystemic perspective.
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Figure 7-1. The One Health Concept in the transmission of infectious diseases
(Source: Destoumieux-Garzon, D., et. al., 2018)

The evidence produced by the current thesis consist of an initial attempt to lead
towards bridging of the gaps between “system”, “society”, “health”, and “ecology",
improving the information context of future societies towards the adoption of
sustainable approaches. When one considers the multiple factors at play and the
complexity of public health issues, it is clear that holistic approaches cannot be
disassociated from relevant notions such as ecological one health (Figure 7.1). Under
current conditions, it is expected that health and well-being of the human population
will be more and more difficult to maintain on a polluted planet suffering from social
or political instability and ever-diminishing resources. Societal and environmental

pressures are expected to add a further burden both in the estimation of future welfare

levels and in the design of well addressed policies (Figure 7.2).
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Figure 7-2. Societal and Environmental pressures in the (re)-emergence of infectious
diseases (Source: Destoumieux-Garzon, D., et. al., 2018)

As also highlighted in the introduction, the current thesis attempts to contribute to the
discourse of a multi parametrical and multidisciplinary issue, such as that of the
Invasive Mosquito Species, by providing important indicators of the socioeconomic
extent of the problem and of the welfare levels achieved from the implementation of
informed public health policies under environmental turbulence. However, further
challenges remain open both for public policy and for ecological economics such as
the incorporation of ecosystemic factors into risk anticipation, the modeling of future
scenarios and the upgrading of the information level of National Authorities also from
an ecosystemic perspective. The overall objective of the current thesis is to create the
basis of a strategic roadmap for the evaluation of the overall socioeconomic impacts
related to the emergence and re-emergence of mosquito-borne infectious diseases in
South Europe taking into account the complex socio-ecological factors affecting

them.
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As pointed out by WHO (2017 in order to achieve a more holistic estimation of the
problem at hand other data such as urban planning, housing, water and sanitation as
well as from the agricultural sector such as insecticide usage should be studied in
combination with climate and ecosystems data that may also be used for early
warning of vector distribution expansion, disease outbreaks, changes in vector
populations or transmission dynamics and thereby be used to re-direct vector control
services or surveillance activities. Another crucial challenge emphasized in the same
WHO report is the association of vector-borne diseases with societal factors such as
unplanned urbanization and migration. Further studies could exploit the current
findings in order to support new empirical evidence from selected parts of Greece and
South Europe that present high rates of associated socio-ecological indicators
(migration influxes, urbanization, presence of invasive vectors, etc). In line with the
findings of the current study, the overall scope of similar intitiatives would be to
promote health and well-being of future societies respecting the ecosystemic

equilibrium and the sustainability goals set by societal goals.
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8 Annexes

8.1 Budget of Mosquito Control Programs from Regions and Municipalities

for 2012 & 2013

BUDGET OF MOSQUITO CONTROL PROGRAMS 2012

Region Regional Unity (R.U.)

Attica Central

Nothern
Western
Southern
Western Attica
Pireus

Islands

Eastern Attica
Municipality of Athens
Municipality of Philothei
Municipality of Rafina
Municipality of Papagou

Municipality of Pale6 Faliro

Municipality of Philadelphia
Municipality of Nea Smirni
Municipality of Pallini

Eastern All
Macedonia-
Thrace

Contracting
Authority

Region of Attica
Region of Attica
Region of Attica
Region of Attica
Region of Attica
Region of Attica

Region of Attica
Region of Attica

Municipality of
Athens
Municipality of
Philothéi
Municipality of
Rafina
Municipality of
Papagou
Municipality of
Pale¢ Faliro

Municipality of
Philadelphia
Municipality of
Nea Smirni
Municipality of
Pallini

Region of
Eastern

Macedonia-
Thrace

Budget
©

4.977 €
9.945 €
10.763 €
8.524 €
39.852 €
24.354 €

191.290
€

244.155
€
58.900 €
8.000 €
9.100 €

18.800 €

11.120 €

5.900 €
9.000 €
8.000 €

713.400
€

516.600
€

Cost/
region

662.680 €

1.230.000
€
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Central
Macedonia

Epirus

Western
Macedonia

Thessaly

Imathia

Thessaloniki

Kilkis

Pella

Pieria

Serres

Chalkidiki

Municipality of Evosmos

Municipality of Dion

Arta
Thesprotia
Ioannina

Preveza

All

Larisa
Magnisia

Karditsa

Imathia
Development
Agency
Development
Agency of
Thessaloniki

Development
Agency of Kilkis

Development
Agency of Pella
Development
Agency of Pieria
Development
Agency of
Serres

Development
Agency of
Chalkidiki

Municipality of
Evosmos

Municipality of
Dion

Region of Epirus
Region of Epirus
Region of Epirus
Region of Epirus

Development
Agency of
Western
Macedonia

Region of
Thessaly
Region of
Thessaly
Region of
Thessaly

259.000
€

460.000
€

755.000
€

195.000
€
36.275 €

200.000
€

424.000
€

215.000
€

221.400
€

25.000 €

265.000
€

5.000 €

5.000 €

40.000 €

30.000 €

40.000 €

30.000 €

108.240
€

143.000
€

- €

20.000 €

3.065.675
€

140.000 €

108.240 €

163.000 €
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Central
Greece

Peloponnese

Western
Greece

Ionian Islands

Northern
Aegean

Southern
Aegean

Crete

All

Argolida,Arkadia,Korinthia,Lakonia

Lakonia

Messinia

Nafplion

Kerkyra

Cefallonia

Leukada

Zakynthos

Samos

Municipality of Limnos
Municipality of Lasvos
Municipality of Kos
Municipality of Naxos

Heraklion

Chania

Region of
Central Greece

Peloponisos S.A.

Municipality of
Evrotas

Development
Agency of
Messinia

Municipality of
Nafplion

Region of Ionian
Islands

Region of Tonian
Islands

Region of Tonian
Islands

Region of Ionian
Islands

Region of
Northern Aegean

Municipality of
Limnos

Municipality of
Lasvos

Municipality of
Kos

Municipality of
Naxos

Region of Crete

Region of Crete

492.000
€

87.330 €

290.000
€

311.599
€

231.000
€

49.938 €

105.280

€

60.000 €

30.000 €

50.000 €

25.000 €

20.000 €

15.000 €

67.280 €

73.800 €

70.000 €

60.000 €

579.330 €

592.537 €

N/A

245.280 €

60.000 €

141.080 €

253.000 €
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Rethymnon Region of Crete | 61.500 €
Lasithi Region of Crete | 61.500 €
TOTAL 7.240.822
€
BUDGET OF MOSQUITO CONTROL PROGRAMS 2013
Region Regional Unity Contracting Budget Cost/
(region R.U) Authority © region
number)
Attica(8) Central Region of Attica 20.000 € 609.000 €
Nothern Region of Attica 13.500 €
Western Region of Attica 18.500 €
Southern Region of Attica 24.500 €
Western Attica Region of Attica 39.000 €
Pireus Region of Attica 24.500 €
Islands Region of Attica = 199.000 €
Eastern Attica Region of Attica | 250.000 €
Eastern Attica Region of Attica 20.000 €
Eastern Region of | 1.350.000 1.350.000
Macedonia- E.Macedonia- € €
Thrace (6) Thrace
Central Region of  1.320.000 2.600.000
Macedonia (7) Central € €
Macedonia
780.000 €
500.000 €
Epirus (4) Arta | Region of Epirus 40.000 € 100.000 €
Thesprotia = Region of Epirus 30.000 €
loannina | Region of Epirus -
Preveza = Region of Epirus 30.000 €
Western - -
Macedonia(4)
Thessaly (4) Larisa Region of = 138.000 € 227.000 €
Thessaly
Magnisia Region of 45.000 €
Thessaly
Karditsa Region of 20.000 €
Thessaly
Trikala Region of 24.000 €
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Central
Greece(5)

Peloponnese (5)

Western Greece

3)

Ionian Islands(5)

Northern Aegean
(6)

Southern Aegean

(13)

Crete (4)

All

Argolida, Arkadia,
Korinthia, Lakonia
Messinia

All

Achaia
Aitoloakarnania
Ilia

Kerkyra

Lefkada
Zakynthos

Samos

Lesvos

Limnos
Dodecanese

Cyclades

Heraklion
Chania
Rethymnon
Lasithi

Thessaly

Region of
Central Greece

Peloponisos SA

Development of
Messinia

Region of
Peloponnese

Region of
W.Greece

Region of
W.Greece

Region of
W.Greece

Region of Ionian
Islands

Region of Ionian
Islands

Region of Tonian
Islands

Region of
Northern Aegean

Region of
Northern Aegean

Region of
Northern Aegean

Region of
Southern Aegean

Region of
Southern Aegean

Region of Crete
Region of Crete
Region of Crete
Region of Crete

498.000 €

90.000 €
416.000 €

232.000 €

40.000 €

70.000 €

70.000 €

70.000 €

73.000 €

23.000 €

19.000 €

25.000 €

27.000 €

13.000 €

197.000 €

109.000 €

73.000 €
50.000 €
50.000 €
55.000 €
TOTAL

588.000 €

688.000 €

210.000 €

115.000 €

65.000 €

306.000 €

228.000 €

7.086.000
€
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8.2 Web-Based Questionnaire distributed in Greece (in Greek)

http://e00.gl/forms/AN9dOFYABz

LIFE CONOPS: AvitruEn kit WiB£1En Sunyeiplonkev oXediey svava
TV EVIOXUOPEVEV amo TV KAk aAAYT X6 pOKITHKTIKEY
Kouvoumy otny Notun Eupnm

EpwrnparoAdyio yia 1o i5iwTkd K6oTo¢ mpdAnwnge KATd TWV EMIMTWOEWY TOU
AgiaTikol Kouvoutou Tiypn otnv EANGSaS

To Rupdy poTROTOLETIO FivETm OTO TARITW Tov £pyow LIFE CONOPS 1o omoio PEhetd 11 ERTHOEL
Tow Acwrtikotd xouvoumoo tiypn (Aedes albopictus) ooy EddSa xm v Ttadia. To £pyo “LIFE
COMNOPS” (LIFE12 ENV/GR/000466) ourppnuoeroiotsiton koend 50% and 1o Evponoixd apoypapua
LIFE+ Environment Policy and Governance. Tepwodtepes Thnpopopiss uropeits v Ppeite oty
wToceiiba Tov Epyou, WWW.CONOPS.gr.

FevikES AN pOPOPIES VIa TO ACIOTIKG KOUVOUTT TiVPNG

To Acwrnikd xovvoum Tiypnc sivan £va xevovikd o pEyefoc KOUVOUL e UKOC COREToS TopOLoD LUE EXEIVD
1oV Kool Kouvourol (5-6 mm), evé 1o chpo Tov sivan Ladpo JPOURATOS K AEUKEC TEpLoyEs oto Bohpaxo,
v xovud ko ta 166w Ta Gnhoxd stvn emBerd xm toymody cviBos kol m Sulpxen s nuépas, pe
10 PENITTO NS SPacTPMOTNIES ToUS VI mopampeitot vapis to mpot (06:00 ps 08:00) ko apyd To ardysupe
(16:00 ps 18:00).

KAGITIKG
- Kouyourt |
¥ )
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H uyeiovopiki onpacia Tou ACIaTIKoU KOUVoOUTTIoU Tiypng

Amd vysovoIxT) GroyT) 10 ACIITIKG KOUVODTL TIYPTS £EL TOAD PEydin onuacie kabde wropsel va
petaddos toivapbpes cofapés yua Tov avBpomo acdivelss pe onumyTIKOTEPES TOVS 1004 Tov AdyKEIOD
muperod xon tov Chikingunya. AvriBete Sev paiveto va petadiber dileg aoBéveisc mov cyerilovom pe
KOUVOURLL OGS 1) £Aovooia Kat o 1iS tov Avtkod Netlov.

AvsEaprrto omd TV IKavOTn I peTaboons acbeveidy, 1 UYEIOVOULIKT TOV CTjHacio EPKELTIL )il 0TIV £vIow
Oyimon mov Kpoxakal e T TCYMMPATE TOV KUping OE aoTikes neproyEs omov xafiotato Shoxoin 1
CVTLLETOMOT AdYo Tov xolvapibuoy sotudy avarteine. H oyinon mov Rpokaisl sivi EVIovn) Kot Tolles
QopEs 1 avribpacT svaotnoilas oo SEpua Tov Bupdtey efvar spgovis Kpoxaiavies Koaviles, poyovpa 1
wm efavirjpete. Ta svaictne dropa (pupa tmbud) wm uping 6cot Sav Egouv cuwnBican oTo TR PLOTAS
TOU UROPEL VO TALOLGIAcoUY sSmpPETING EVIOVE CUURTOUATA oY va yprlouy axdun soL IpT)s Qpoviidas.

o 10T0GELID TOV EPYOV UROPELTE Vi BPEITE TEPICOOTEPES TAT|POPOPIES OV APOPOVY GTA KOUVOUTLL,
WwwW.Conops.qr.

Ta ™) cepspoc Tov EpoTruateloyion TEIoTE Ty exvoy "Zuveyse”

FuvExeEla » = |
OLonddmpdtmece To 20%
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LIFE CONOPS: AvimuEn Kot emideEn Sy eipronkey oyedinv svmm
TEV EVIONUOPEVEV Omo TRV KAk oANTYH X&poKITHKTTIKGY
Kouvoumay oty Nomun Eupwmm

Conéps

Epwrnupartohéyio yia 1o 1ISIWTIKG KOOTOS TTPOANYPNE KATA TWV ETTITITWOEWY TOU
Aogiankol kouvouTriou Tiypn omnv EAMGSaS

* Amgureito

KEC TANPODOpi

Ovoparesravopo:

Meproyn Katowkiag *

N - " . |
] ATuoC, NOu

ApiBpic Mel.ov Nowoxoplon: *

a

Hiaxia *

Erovyzio emKowveviag

i email)

« Miow TuvExela »
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TEV EVIOXUOREV@V Te TV KALPITLKT GARTYT X6 POKITAKTTKWY

C Oﬁ 3 p\S LIFE CONOPS: AVAITTUSN Kul SHEBEAEN SLIXCIPIOTIKG OXEBi6V SV
y KOUVOUTEV TV NGTL Eupeam)

EpwrnuaroAoyio yia 1o 151wWTIKG KGOTOC WPOANYNE KATd TWV EMITTITWOEWY TOU
AgiarikoU KouvouTtiou Tiypn otnv EANaGas

* Axauteitoy

I'vapilore v trapin Tov ACOTIKOD KOUVOUTLOT TIYPNS TPV TV OVE@YVEET] TIC S10XTEYS TOU
CUYTKEKPINEVOD EPQTIRATOAOTIO; *

NAIL
) OXI

Tvepilets av 6TV TEPLOYT| G0S EVIOMLETOL TO AMATIKG Kouvoum Tiypns; *
) NAI
OXI
e Ba yopoxtnpilote To Tpéfinpa TEV KOVVORTIOY STV TEPLOYT] GOl *

1. Kotz T .-|"_'::'." ONpEC

1 2 3 4 &

Avimapxio @ . ™ AveRdpopo

2. Kata 1 apate; tpowis dpes (06:00-08:00) wat apya to axdyeopa (16:00-18:00)

Avimapxro F [ AvvRoQopo

w Mo ZuvExela »
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LIFE CONOPS: AvimuEn K emiSeiEn Suaeiplonkmy oxediny tvam
TRV EVIOYBOPCVGV IO THY KALRITUK BAAIYT) X0 pOKITIKTTINDY
KOUVOUT@VY 0TV Hotu Evpem)

EpwnuoTohdyio yia To 1I5IWTIKG KeoTog TTpoAnyne Kard TWVY ETIITITWIEWY TOU
AgiaTmikol KouvouTtnioo Tiypn otnv EMGSas

* Anoretton

Moo mzpiodo ovNPETOTILETE Tpofinpo pe TO KOUVOUMA, TETOL0 (MOTE VI KAVETE JPI|OT] OTOMLKDY
pEowv mpootocios (ovri-Kovvoumkd oxpiu, pédaa, evropo-orebnyTikd, ovr-Kovvormikes oiteg); *

Mipvas svapdne tov npofinuoatoc
-

-

[ patr! T o el T LT O

I L PO T LTS
-

Kaverz yprjon Tov mopomdve pecoy spoctaciad, *

(2 Mévo ug Ppaluves dpeg

@) Tooo ng Ppadvis dpes 660 K et SOCTHNETE T0 APO KM T CROYEV
@) Ol o nuépa

Moo ypiparta Sodelere KOTA PEGO GPO S VOLKOKUMIO TOUVS TOPOTAVE JUVES Y10 TV EVTIIETOMON TOD
mpoflipaTos TEV KOUVOUmEY, ¥

(€/pives)

) Agv Epboim wodl.ow pprueta

& €1 oz €5
@) €6oc €10

" €11 g €20
@ €21 o €30
@ €31 g €50
@) Mepoodtepa and €50

= ]

w Miow IuvEyEa »

Ol.owdinpabne o 80%
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LIFE CONOPS: Avenrrutn Kut emiBein Suaxeplonxay oxediwy tvavit
TWV EVIOYUOPEVEV IIO TV KALRITUK) GAAIYT) N6 POKITHKTTNDY
KOUVOUT GV oty Notun Eupwm

EpwtnuaTtohdyio yia To ISILWTIKG KGOTOC MpOoANWNc KATd TLWV ETITITUWOEWY TOU
AoiaTikoU KouvouTriou Tiypn otnv EAAGSaS

* AmoTEiTo

IMoog siven 0 KopLog A0 1A TOV omoio Aapfdavers T U KESKpIIEVa PETPO TPOCTATLOS,
i# H peimon tov xvBivon axiijimons witotas, aclévains oyemia) U T souvoumi

i H peioon ™ xobnuepns 03AnoT)s omo T KouvoUm

Moz ziven o1 facikés wolpzpves SpooTnpoTTEs oog Mo spwodicovrm and To spofiinua Tov
KOUVOULGY; *

HIROPEITE Vit ENULEEETE TOYpOoIaent 00t it aotonTGEL

[[] Epyosia

[ Avnowidaom/ eveyu o efmtzpuois Snudcmon phHpous

[C] Elsifepos ypévos oo onin (svids wov ormod, ompy ok 1 1o puradaév)

[ Yaveg

[C] Aev spnodiferm vopin Spacmpdmrd pov

] Aane:

‘Eya vooioe: moté pélog Tow YOIKOKDPLOU GOS amd pETasidopevi) ad Kovvoima acBévew; *

(.. Ehovoain, léc Avruai Nethouv)
i NAI
& 0X1
Av van amo mola asbivela )21 vooTjoe,
o Miow Ynofahn |

z ‘i T . . ey s o 100%: Ta xroapepar:.
Mrv umoBaAETE more kwSikolc mpdoBaonc LEow Ny CopUG Google o i
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8.3 Further Statistical Analysis of selected survey findings in the two cases of
Greece and Italy Ypaipa! Aev €xel oplotel GEMI0OEIKTNG.

The Figures below provide an indication of the geographical distribution of the

nuisance levels and cost categories associated with the overall mosquito problem.
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Figure 8-1. Box-plot presenting the distribution of nuisance level during the night-
time in various regions of Greece
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Figure 8-2. Box-plot presenting the distribution of nuisance level during the day-time
in various regions of Greece
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Figure 8-3. Box-plot presenting the distribution of average private prevention cost in

various regions of Greece
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Figure 8-4. Box-plot presenting the distribution of total annual private prevention
cost in various regions of Greece
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Table 8-1. Correlations between nuisance (disturbance) level and average private cost

in Greece

Nuisance level Nuisance
during the | level during Average
night the day |private cost
Nuisance level Pearson Correlation 1 5557 r 348"
during the night Sig. (2-tailed) 000 1000
N 273 273 273
Nuisance level Pearson Correlation 5557 1 270"
during the day Sig. (2-tailed) .000 .000
N 273 273 273
Average private Pearson Correlation 348" 270" 1
cost Sig. (2-tailed) .000 .000
N 273 273 273

** Correlation is significant at the 0.01 level (2-tailed).

Table 8-2. Correlations between nuisance (disturbance) level and average private cost

in Italy
Nuisance level Nuisance
during the | level during Average
night the day |private cost
Nuisance level Pearson Correlation 1 316" r 4177
during the night Sig. (2-tailed) 001 000
N 99 99 95
Nuisance level Pearson Correlation 316" 1 434"
during the day Sig. (2-tailed) 001 .000
N 99 99 95
Average private Pearson Correlation 4177 4347 1
cost Sig. (2-tailed) .000 .000
N 95 95 95

** Correlation is significant at the 0.01 level (2-tailed).

According to Tables 8.1 and 8.2, there is a positive and statistical significant
correlation between the average private cost and the nuisance levels (during

nighttime, as well as, during daytime). However, higher nuisance (disturbance) levels
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during the day can be mainly attributed to the Asian tiger mosquito, because in
contrast to the indigenous species - it is more active during day. Therefore, the
presence of the Asian tiger mosquito in a region seems to generate higher private

prevention costs.

Table 8-3. T-Test for the difference between the mean private cost (per month) of
households that use individual protective measures: (a) during night-time, (b) during
all-day — Application in Greece

Group Statistics

Hours during the day
that protective Std. Std. Error
measures are used N Mean Deviation Mean
Cost During nigh-time 159 13.818 13.225 1.049
(€/month) During all-day 33 | 29.121 20.499 3.569

Independent Samples Test

Levene's
Test t-test for Equality of Means
Sig Std 95% Confidence
(2_' Mean | Error Interval of the
tailed |Differ | Differ Difference
F [Sig. | t | df ) | ence | ence Lower [ Upper
Cost Equal -
(€/mon  variances }|20.8 5.
th) assumed | 35 .000 44 190 | .000 |-15.30 | 2.812 | -20.852 [ -9.755
0
Equal -
vartanees 4 13770 000 [-1530 | 3.719 | -22.835 | -7.772
not 11 10
assumed

According to the Table 8.3 the null hypothesis that the two samples have equal means
(monthly costs) is rejected at the 5% significance level. Therefore, people that use
protective measures all day long (i.e. in areas where the Asian tiger mosquito is

present) tend to spend more money on private prevention costs. The cost difference
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was found to be 15.3€/month, with 95% confidence interval from 9.75 to 20.85

€/month.

Table 8-4. T-Test for the difference between the mean private cost (per month) of
households that use individual protective measures: (a) during nighttime, (b) all day —

Application in Italy

Group Statistics

Hours during the day
that protective Std. Std. Error
measures are used N Mean Deviation Mean
Cost During nighttime 18 14.944 11.185 2.637
(€/month) All day 31 | 25355 20.157 3.620
Independent Samples Test

Levene's

Test t-test for Equality of Means
Sig. Std. 95% Confidence
- Mean | Error Inter\{al of the
Si taile | Differe | Differ Difference
F | g t| df | d) nce | ence Lower | Upper

Cost Equal 752 oo -
(€/mon  variances |’ ) 2.01 | 47 |.049 |-10.410 | 5.172 | -20.814 | -0.155

1|9

th)  assumed 3

Equal )
variances 232 [*07 024 |-10.410 | 4478 | -19.420 | -1.400

assumed >
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8.4 Collaboration between HCDCP and Research Institute of Urban
Environment and Human Resources- Panteion University for the
assessment of Medical Costs brought by mosquito borne diseases in
selected Greek Regions

1. Accounting of Direct and Indirect Impacts, for which costs have to be

estimated

Table 1: Categorization of Medical Impacts for West Nile outbreak in CM (Central
Macedonia) 2010-2013

No. of | No. of | No. of | No. of

cases | cases cases | cases
that that that that
IMPACTS Categories impact | impact | impact | impact

applies | applies | applies | applies

2010 | 2011 2012 | 2013

Direct Impacts

Inpatient  Economic

Impacts

Hospitalization

Outpatient Economic

Impacts

Medication
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Consultations

Outpatient ~ Physical
Therapy

Other Family Costs

Indirect Impacts

Productivity Loss
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Table 2: Categorization of Medical Impacts for Malaria outbreak in Lakonia 2011-

2013
No. of | No. of | No. of
cases cases | cases
that that that
IMPACTS Categories cost cost cost
applies | applies | applies
2011 2012 2013
Direct Impacts
Inpatient Economic
Impacts
Hospitalization
Outpatient Economic
Impacts
Medication
Consultations
Outpatient Physical
Therapy
Other Family Costs
Indirect Impacts
Productivity Loss
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2. Direct Costs

Table 3: Inpatient treatment costs for Malaria outbreak in Lakonia 2011-2013

Cost Categories

Quantity
(No of

cases)

Days

of

Hospitalization

[1]

Total Days of

Hospitalization

[2]

Disease
Coefficient
of Daily
Cost  (Cost

per case)

Total
Cost

Hospitalization

of patients 2011

Hospitalization

of patients 2012

Hospitalization

of patients 2013

Total Cost for

all years

2011-2013

[1] Estimation of Mean Duration of Hospitalization for specific disease case.

[2] Estimation of Total Days of Hospitalization for all cases (Total Days of

Hospitalization = “No. of cases” X “Days of Hospitalization™)
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Table 4. Inpatient treatment costs for West Nile outbreak in CM 2010-2013

Cost Categories

Quantity
(No of

cases)

Days

of

Hospitalization

[1]

Total Days of

Hospitalization

[2]

Disease
Coefficient
of Daily
Cost  (Cost

per case)

Total
Cost

Hospitalization

of patients 2010

Hospitalization

of patients 2011

Hospitalization

of patients 2012

Hospitalization

of patients 2013

Total Cost for

all years

2010-2013

[1] Estimation of Mean Duration of Hospitalization for specific disease case.

[2] Estimation of Total Days of Hospitalization for all cases (Total Days of

Hospitalization = “No. of cases” X “Days of Hospitalization™)
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Table 5: Outpatient treatment costs for Malaria outbreak in Lakonia 2011-2013

Cost Categories

Quantity (No
of cases that

cost applies)

Coefficient

Category

of

Cost

Total Cost

Medication in

Hospital 2011

Medication in

Hospital 2012

Medication in

Hospital 2013

Medication Provided

by HCDCP 2011

Medication Provided

by HCDCP 2012

Medication Provided

by HCDCP 2013

Consultations 2011

Consultations 2012

Consultations 2013

Outpatient Physical
Therapy 2011
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Outpatient Physical
Therapy 2012

Outpatient Physical
Therapy 2013

Other Family Costs
[1]2011

Other Family Costs
[1]12012

Other Family Costs
[1]2013

Total Cost for all

years

2011-2013

[1] Family Costs include: Nursing Home costs, Transportation costs, Home health

aides, Out of pocket payments for drugs

It should be noted that the categorization of cost parameters is identical and could
change (add/ subtract categories) according to the appropriateness of the case

examined and the availability of data.

Table 6: Outpatient treatment costs for West Nile outbreak in C.M. 2010-2013
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Cost Categories

Quantity
(No of
cases that

cost

applies)

Coefficient

Category

of

Cost

Total Cost

Medication in Hospital

2010

Medication in Hospital

2011

Medication in Hospital

2012

Medication in Hospital

2013

Medication Provided by
HCDCP 2010

Medication Provided by
HCDCP 2011

Medication Provided by
HCDCP 2012

Medication Provided by
HCDCP 2013

Consultations 2010

Consultations 2011

215



Annexes

Consultations 2012

Consultations 2013

Outpatient Physical
Therapy 2010

Outpatient Physical
Therapy 2011

Outpatient Physical
Therapy 2012

Outpatient Physical
Therapy 2013

Other Family Costs [1]
2010

Other Family Costs [1]
2011

Other Family Costs [1]
2012

Other Family Costs [1]
2013

Total Cost for all years

2010-2013
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[1] Family Costs include: Nursing Home costs, Transportation costs, Home health

aides, Out of pocket payments for drugs

It should be noted that the categorization of cost parameters is identical and could

change (add/ subtract categories) according to the appropriateness of the case

examined and the availability of data.

3. Indirect Costs

Table 7: Evaluation of Indirect Medical Costs for Malaria outbreak in Lakonia 2011-

2013

Productivity Loss

Value Work
day Missed

[1]

No. work

days missed

No.
<65

15<Patients

Total Cost

15<Patients<65

2011

15<Patients<65

2012

15<Patients<65

2013

217



Annexes

Caretakers 2011

Caretakers 2012

Caretakers 2013

Total Costs for all
years 2011-2013

[1] Annual Gross Salary divided by 220 days/ year

Table 8: Evaluation of Indirect Medical Costs for West Nile outbreak in CM 2010-

2013

Productivity Loss

Value Work
day Missed

[1]

No. work

days missed

No.
<65

15<Patients

Total Cost

15<Patients<65

2010

15<Patients<65

2011

15<Patients<65

2012
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15<Patients<65

2013

Caretakers 2010

Caretakers 2011

Caretakers 2012

Caretakers 2013

Total Costs for all
years 2011-2013

[1] Annual Gross Salary divided by 220 days/ year

4. Other Cost Categories

This category includes: various Prevention, Control and other Indirect Impact

Costs related to the appearance specific epidemics.

Table 9. Other Cost Categories related to Malaria outbreak in Lakonia 2011-2013.

Cost Categories

Cost
for

year

2011

Cost
for

year

2012

Cost
for

year

2013

Total
Cost for

all years
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Emergency Surveillance Costs (after

announcement of epidemics)

Diagnosis- Pretreatment costs

Information-Awareness-Campaign Costs

Emergency Spraying

Personnel Cost (for HCDCP staf¥)

Purchase of specialized machinery equipment

Blood Transfusion [1]

Losses on Tourism and other economic sectors

[2]

[1], [2] May require a distinct methodology for their evaluation

It should be noted that the categorization of cost parameters is identical and could

change (add/ subtract categories) according to the appropriateness of the case

examined and the availability of data.

Table 10. Other Cost Categories related to West Nile outbreak in CM 2010-2013.

Cost Categories

Cost
for

year

2010

Cost
for

year

2011

Cost
for

year

2012

Cost
for

year

2013

Total
Cost
for all

years
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Emergency  Surveillance Costs  (after

announcement of epidemics)

Diagnosis- Pretreatment costs

Information-Awareness-Campaign Costs

Emergency Spraying

Personnel Cost (for HCDCP staf¥)

Purchase = of  specialized  machinery

equipment

Blood Transfusion [1]

Losses on Tourism and other economic

sectors [2]

[1], [2] May require a distinct methodology for their evaluation

It should be noted that the categorization of cost parameters is identical and could

change (add/ subtract categories) according to the appropriateness of the case

examined and the availability of data.

221



Annexes

8.5 Collaboration between University of Bologna and Research Institute of
Urban Environment and Human Resources- Panteion University for the
assessment of Medical Costs brought by Chikungunya 2007 in the Region

of Emilia Romagna

1. Accounting of Direct and Indirect Impacts, for which costs have to be

estimated

Table 1: Categorization of the Impacts of the Chikungunya outbreak in EM 2007.

No. of cases

that impact

Impacts Categories applied
Direct Impacts
Inpatient Economic Impacts
Hospitalization
Outpatient Economic Impacts
Medication
Consultations

Outpatient Physical Therapy

222



Annexes

Other Family Costs

Indirect Impacts

Productivity Loss

2. Direct Costs

Table 2: Inpatient treatment costs for Chikungunya outbreak in EM 2007.

Days Disease
Quantity Total Days of | Coefficient
Cost o | Total
' (No of | Of Hospitalization | of  Daily
Categories o Cost
cases) Hospitalization | [2] Cost (Cost
[1] per case)
Hospitalization
of patients
Total Cost

[1] Estimation of Mean Duration of Hospitalization for specific disease case.

[2] Estimation of Total Days of Hospitalization for all cases (Total Days of

Hospitalization = “No. of cases” X “Days of Hospitalization™)
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Table 3: Outpatient treatment costs for Chikungunya outbreak in EM 2007.

Cost Categories

Quantity (No
of cases that

cost applies)

Coefficient

Category

of

Cost

Total Cost

Medication in

Hospital

Medication Provided
by other Medical

Teams

Consultations

Outpatient Physical
Therapy

Other Family Costs
[1]

Total Cost

[1] Family Costs include: Nursing Home costs, Transportation costs, Home health

aides, Out of pocket payments for drugs
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It should be noted that the categorization of cost parameters is identical and could

change (add/ subtract categories) according to the appropriateness of the case

examined and the availability of data.

3. Indirect Costs

Table 4: Evaluation of Indirect Medical Costs for Chikungunya outbreak in EM 2007.

Productivity Loss

Value Work
day Missed

[1]

No. work

days missed

No.
<65

15<Patients

Total Cost

15<Patients<65

Caretakers

Total Costs

[1] Annual Gross Salary divided by 220 days/ year (the number of average working

days in Italy should be adjusted)
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4. Other Cost Categories

This category includes: various Prevention, Control and other Indirect Impact

Costs related to the appearance specific epidemics.

Table 5. Other Cost Categories related to Chikungunya outbreak in EM 2007.

Cost Categories

Cost
for

year

2007

Cost
for

year

2008

Cost
for

year

2009

Total
Cost for

all years

Emergency Surveillance Costs (after

announcement of epidemics)

Diagnosis- Pretreatment costs

Information-Awareness-Campaign Costs

Emergency Spraying

Personnel Cost (for other Medical Teams)

Purchase of specialized machinery equipment

Blood Transfusion [1]

Losses on Tourism and other economic sectors

[2]

[1], [2] May require a distinct methodology for their evaluation

226



Annexes

It should be noted that the categorization of cost parameters is identical and could
change (add/ subtract categories) according to the appropriateness of the case

examined and the availability of data.
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8.6 ICD-9 codes of signs related to Chikungunya virus infection (in Italian)

CAPITOLO E CATEGORIA DI MALATTIE

CODICE ICD-9

CAPITOLO I. MALATTIE INFETTIVE E
PARASSITARIE

Malattie infettive intestinali

008%*, 009*

Altre malattie batteriche

035, 038%*, 041*

Malattie virali con esantema

057.9

Malattie virali da artropodi

062%*, 064*, 065.4, 065.9, 066.9

Altre malattie da virus e Chlamydiae

070.4, 070.5, 070.6, 070.7,
070.9

079.9

CAPITOLO III: MALATTIE ENDOCRINE,
NUTRIZIONALI, METABOLICHE E DISTURBI
IMMUNITARI

Altr1 disturbi metabolici ed immunitari

276.5

CAPITOLO 1V: MALATTIE DEL SANGUE E
DEGLI ORGANI EMATOPOIETICI

Malattie del sangue e degli organi ematopoietici

287%*,288.2,288.3, 288.4 , 288.5,
288.6, 288.8, 288.9
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CAPITOLO V: DISTURBI MENTALI

Psicosi 296.2
CAPITOLO VI. MALATTIE SISTEMA

NERVOSO

Malattie infiammatoric del sistema nervoso 303%
centrale ’

altri disturbi del sistema nervoso centrale 345.9, 346.9
disturbi del sistema nervoso periferico 359.8,359.9

CAPITOLO XI COMPLICAZIONI DELLA
GRAVIDANZA DEL PARTO E DEL
PUERPERIO
Complicazioni principalmente correlate alla
. 647.6, 647.8, 647.9
gravidanza

CAPITOLO XII: MALATTIA DELLA PELLE E
DEL TESSUTO SOTTOCUTANEO

Infezioni della cute e del tessuto sottocutaneo 686*
Altre manifestazioni infiammatorie della cute e del
tessuto sottocutaneo 692.9, 694.0, 694.1, 694.8,

694.9, 695.8 , 695.9, 698*

CAPITOLO XII: MALATTIE DEL SISTEMA
OSTEOMUSCOLARE E DEL TESSUTO
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CONNETTIVO
711.8, 7119, 7149, 716.2,
Artropatie e disturbi correlati 7164, 716.5, 716.6, 716.8,
716.9, 719
Reumatismo, escluse le forme dorsali 727.9, 728.8, 728.9, 729*

CAPITOLO XVI SINTOMI, SEGNI E STATI
MORBOSI MAL DEFINITI

780.3, 780.6, 780.7, 781.9,
782.1,784.0, 787.0

Sintomi
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8.7 Table of the Control Response According To Various Risk Levels in the
frames of LIFE CONOPS Project

RISK LEVEL | Probability of | Description Recommended | Indicative
Human Response Annual Cost
Outbreak
Consider and | Public Authorities
develop a | (as a policy)
Ecological preparedness
condition plan
suitable to
VBDs and/or Cost per
past evidences prefecture
Regular  vector
control programs
Indications  of
IMS
Low Risk Implementation
Level: A Unknown/not of the
expected preparedness Estimation of the
plan, including | extra Cost for: 2
Presence or | surveillance Pest Control
Established activities and an | Technicians/8

IMS Population

integrated vector

control program

Allocate

resources

hours work (the
estimation of the
total

cost must

include the use of

the  appropriate
equipment,  the
cost of  the
movement, the
cost of  the

biocides and the
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necessary to
enable
emergency

response.

(eg an imported

case)

VAT)
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Medium Risk
Level: B

Low

Moderate

to

Current
surveillance
findings  (i.e.
IMS
mosquitoes
VBDs

activity in the

area)

Complaints for
IMS  nuisance
from citizens
and

organizations

Presence or
establishment
of IMS in
Neighboring

Areas

As in risk level

A

AND

Implement
public education
programs
focused on risk
potential,
personal
protection,

and emphasizing
residential source

reduction

Vector  control
focuses on larval

control

Standard control
measures in

public areas

If public health
authorities have

evidences for

Organized by

local authorities

Estimation of the
extra Cost for: 2
Pest Control
Technicians/8

hours work (the
estimation of the
total cost must
include the use of
the  appropriate
equipment,  the
cost of  the
movement,  the
cost of  the
biocides and the

VAT)

Estimation of the

extra Cost for: 2
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possible  virus
circulation then
increasing
initiate  ground
adult control in
areas at
high risk for
humans or in hot
spot sites  (if
known)

AND

Budget to cover
relevant
expenses, such

as:

-evaluation  of
mosquito control
programs and -
Resistance

prevention

-check the virus
status in IMS
adults

Pest Control
Technicians/8

hours work (the
estimation of the
total cost must
include the use of
the  appropriate
equipment,  the
cost of  the
movement, the
cost of  the
biocides and the

VAT)

5-10% from the
final total budget
of control

programs
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High
Level: C

Risk

High/ongoing

outbreak

At least one
human case
detected

(i.e. probable or
confirmed
human case
according  to
EU case

definition)

AND/OR

Detection of
cases of IMS
diseases in
Neighboring

Areas

Indigenous case

of IMS disease

As in risk level B

AND

If  surveillance
indicates  virus
circulation

intensify ground

adult mosquito
control with
multiple

applications  in
areas of high risk
AND  monitor
efficacy of
spraying on
target mosquito

populations

Enhance risk
communication
AND in case a
large area is
involved
coordinate  the
program by an
emergency unit
with all
authorities

involved

Estimation of the
extra Cost for: 2
Pest Control
Technicians/8

hours work (the
estimation of the
total cost must
include the use of
the  appropriate
equipment,  the
cost of  the
movement,  the
cost of  the
biocides and the

VAT)

Public authorities

(as a policy)
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8.8 Strategic Plan for the Estimation of Societal Welfare of the Management
Plans proposed under the LIFE CONOPS Project

Greek Case
\
\ Experience
of Diseases
No disease of Other
experience of mosquitoes
IMS Experience
of Nuisance
of IMS

|

Estimation of Cost
Categories

)

Conduct of Preliminary
CEA-CBA

Experience
of disease
from IMS

Italian Case

\

experience
of more

severe IMS
diseases

disease

v

Estimation of Cost
Categories

A

\

Experience
of Nuisance
of IMS

Conduct of Preliminary

CEA-CBA

Estimation of Societal Welfare of the
Management Plans in the 2 cases
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8.9 The Complete Choice Experiment Survey Questionnaire to Households in
Greek

LIFE CONOPS

“Avantoén kor emiOEEN OLUYEPIGTIKOV OYeSi®OV £vavTl TOV
EVIGYVONEVOV OO TNV KMUOTIKY OAALOY] YOPOKOTUKTNTIKOV

kovvoumiav 6ty Notwo Evponn” (LIFE12ENV/GR/0046)

Epsvva amotiunons tov 1010TIKOD 0QELOVS OO THY EQAPUOYNH

COUTIANPOUATIKDV TIPOYPLUUATOV KATOATOASUNGHS TOV KOVVOVTIODV

To mopdv epmtnuaTorOY0 YiveTor 6T0 mAaicto tov épyov LIFE CONOPS to omoio
HEAETA TG emmTMOElS Tov Actatikoh kKovvovmiov Tiypn (Aedes albopictus) omnv
EMéda kar v Itario. ‘Exete emheyel toyaio poll pe éva peydro aplfpd Kotoikmv
™G ATTIKNG OV €MIONG CLUUETEYAY OTN €pELVA AVTN. XKOTOG TS £pevvag tvat va
OLEPELVIGOVLE TI TPOTIUNGCELS GO OVOPOPIKE HE TO HETPO KOTOTOAEUNONG TOV
kovvoumu®v. Ot omavinoelg eivol  eumotevtikég kot Oa  ypnoyomombovv

OTOKAEIGTIKA Y10l EPEVVITIKOVG GKOTOVG,.

Heproyn Moviung Karoixiog (Aquog):
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To Acwotikd kovvovmt tiypng eivar éva Kavovikd o€ péyehog Kovvovumt pe
péyebog mapoOpolo pe €KEIVO TOL KOWOU KOLVOLTIOD, EVM YOPOKTNPLOTIKO TNG
EULPAVIONG TOV €ival TO LOPO YPDOO TOV GOUATOG TOVG LE KATOLEG AEVKEG TEPLOYEC.
Eivat apxetd embetikd kovvovmia to onoio ToUmovy cuviBme Katd T StipKeLd TNG
NUEPAS, Kupimg vopic To Tpmi Kot apyd to ardyevpa. To TCIUTAUATAE TOL TPOKAAODY
&viovn OyAnom TPOKAAM®VTIOG KOKKIVIAES, @ayovpa N ko e&avOnuota. Emiong, to
Aclotikd KouvouTt Tiypng Wropel vo Letaddoel optopéveg coPapés yio tov dvBpmmo
acBéveteg, dev gvBuvetarl OUmG Yoo OAeg T acBéveleg mov oyetifovtal pe Kovvovmio

(.x. ehovoaia ko [6¢ Tov Avtikov Neilov).

A. Epomiogig yvoong/a&ordoynong tov mpofApatog TV KOLVOLTIOV Kol

ekoTeP Tov Tiypn Kol EPOTNOELS ATOPIKOD KOGTOVS TPOCTAGING

1. Ocmpeite T KOVVOVTIO MG KIVOLVO Y10 T1] O1|pociLa vyeia;

[] [] [] []
No Towg O Agv yvopilo

2. Oempeite TNV TOPOVGID KOVVOLMIAV GE U0 TEPLOYN OF TAPAYOVTA
vrofadmong g morotTnTOog LONG;

[] [] [] []
No Towg O Agv yvopilo
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3. I'vopilate v Ymopén To0v AcLOTIKOD KOVVOVTLOU Tiypng TPV TNV avayvmon

NG E100YMYNS TOV GVYKEKPLUEVOL EPMOTNRATOAOYIOV;

[] []
No Ox1

4. I'vopilete av otV TEPLOYN 605 EVTOTILETOL TO AGLOTIKO KOVVOLTL TIYPNG;

[] []

Nat Oy

5. og 0o yapaxktnpilate T0 TPOPANURA TOV KOVVOLTIAV GTNV TEPLOYN GOC;

i) Katd TIC Ppadivic mpeg;

[] [] [] [] L]

AvonépopoMeydro Métpio Mupo AVOTOpKTO

i) KOTA TS TPOTES TPWIVEG APES KON 0Py TO amdysvpa;

[] [] [] L] L]

AvonépopoMeydro Métpio Mupo AVOTOpKTO

6. Ocmpeite 0T TO EMiMEHO OYANONGS OO TO KOVVOVTTLO T TELEVTALG Y POVIQL:

L] L] L]

"Eyet avénbet Eivat to id10 "Exet pewwbet
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7. llowo 7epiodo OvTIPETOTILETE TPOPANMUO PE TO KOLVOUTLL, TETOW0 (DGTE VO
KAVETE (PO ATOUIKAOV PHEGCMV TPOGTUCIOS (AVTIKOVLVOLTIKA GTPED, PLOAKIOL,

EVIOUO-0T®ONTIKA, OVTIKOLVOVTIKES GITEC, KTA);

Mnvag évapéng Tov TpoPAnuatoc:

Mnvag AEng Tov TpoPAnpaTog:

8. Kavete ypiion ToV moparaveo pécmv Tpoctaciog:

a. Movo 115 Bpadivég dpeg

B. Téoo t1c Ppadivéc mpeg 6GO Kot KOTE S10.GTHILOTO TO TPMT KOL TO OTOYEV LA

v. OAn v nuépa

9. oo yppata CoOEVETE KATA HEGO OPO MG VOIKOKVPLO TOVS TUPUTAVED UIVES

Y10, TV OVTIRETAMLGT] TOV TPOPAUATOS TOV KOUVOVTIAOYV (€/ pnva);

a. Agv £0devm kaboAoL ypHpaT

B. €log €5

€. €21 g €30
y. €6 g €10

o1.€31 wg €50
3. €11 g €20

n. Ileprocdtepa and €50

10."Ex&1 voofioer moté péAog TS 0IKOYEVELAS 6OG U0 PETAOOONEVT] OTO KOVVOVTTLOL

ac0évera (.. Erovooia, 16¢ Avtucod Neilov);
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Nat ] Oy ]

AV VoL 00 010 OGOEVELLL EYEL VOOTIOEL.nveeereeniieeieeeireenreenareenenans

11. Ocopeite omapaitnTto vo Anedovv mopomdve ué‘rJ;l Karanokéuﬂg TOV

KOLVOUTLAV 6TOV A0 OTTOV KA TOIKEITE; Not O

B. M£000d0g amotipnong: meprypa@t] — KAPTES EMA0YNG

KoAeiote tOpa vo emidé€ete v epappoyn (| W) €vOG GULUTANPOUOTIKOV
TPOYPAUUOTOS KATATOAEUNONG TOV KOVVOLTL®V TO omoio Oa oToyevel otn peiwon
TOV EMATOCEDV GTNV VYELN Kot 6T peimon g OyAnong mov TpokalohvTal amd To
popa €101 KOLVOLTLOV GULUTEPIAAUPOVOUEVOL KOl TOL OCLATIKOD KOVVOLTLOV
Tiypng. Zto mloicto avtd koleiote vo  emAéletre  petoEd  EVOAAOKTIKMDV
TPOYPOUUATOV — KOTATOAEUNONG, TO omoia  Ba  dpEépovy  OTOL  TOPOKATM

YOPUKTNPLOTIKAL:

I. Meioon Tov Kiwvdvvov oofapis acOivelwng gartiag tov Iov Tov AvTIKOV
Neidov. O 16¢ tov AN petadidetal pe toipmnuo poAvGpéEVEOV Kovvovmimy. H
HETOPOPE TOV 100 YiveTal omd TO KOO KOLVOLTL Kot Oyl omtd T0 kovvoumt Tiypng.
Ot meplocodTEPOL AVvOp®MTOL 7oLV poAvvovtor pHe TOV 10 Ogv  mopovcstdlovv
ocvuntopata, 1 otoug 5 eppavilel Kadmoto IO GLUATOUOTO Kot AyoTepO amd 1
otovg 100 mapovcidlel coPapéc emmAokéc (eykepaiitida, unviyyitida, KtA). Ot o
coPapéc eKONAMGELS TOL 100 gpeavifovtal cuvnBwg 6e dTopa PeyaALTEPNS NAKioG
Kot dtopo pe coPapd mpoPAnpato vyesiog. Tpia eivor Ta enimeda kivdvvov mov

UTOPEL VO TPOKOLYOLV Ot TN LEAAOVTIKT] KOTOTOAEUNOT) TOV KOUVOVTLAV:
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II.

II1.

- Meyahog kivouvvog: Avtiotolyel oto  onuepwd  emimedo  KvoHVov.
Ymoloyiletar pe Pdon to péEYoTo aplipd KPOLOUATMOV TOL 00N YOUVIOL GE
EVTOTIKEG Hovadeg voookopeiov. O apBudg avtdg cOpemva e dedopéva g
tedevtaiog Setiog ektypudton mepimov ota 300 dtopo to Ypdvo (oe €Bvikd

EMIMEDO).

-  Miéoog kivovvog: Avtiotoryel ot peiowon tov apBuod TV KPOoLvsHAT®V

katd 50% (mepimov 150 kpodopata/ypovo)

- Mnoevikog kivovvog:  Avtiotoryel oe  pnoevikd  aplBpud  coPapv

KPOLGUATOV.

ANyn péETPpOV TPooTociog amd acOiveleg mov oyeTilovral pe TO KOLvVOUTL
Tiypne. Zmv EAGda dev elyape ¢ onuepo Kamowo €mdnpio Tov 100 Tov
petagépetor ond to kovvovmt Tiypng (Chikungunya). Qotdc0 mepUTTOOELS
petdooons tov 100 Exovv mapotnpndel oe TOAAEC YOPEG TOL KOGLOV, E TLO
KovTviy o€ pog tnv mepimtwon ¢ Itaiiog (204 cofapd kpovouoto Kol £vog
Bdvarog to 2007). H mieoymoia tov atopwv (tdveo and 75%) mov Ba poAvvOet
amd Tov 10 0o TaPOVGIACEL £VTOVO GUUTTOUOTE PE VYNAO TUPETO Kol 0&H TOVO
oT1S apBpDOoEIC. ZoPapOTEPN CUUTTOUATO UTOPEL VO TPOKHYOLV GE VEOYVA, dTOoud
dvo TV 65 €1V Kol dropa pe ypovia mpoPAnuata vyeiog. To pétpa
KOTOTOAEUNONG TOV KOLVOUTIADV OTO. EVOAAOKTIKA TPOTEWVOUEVO TTPOYPALULLOTOL
pumopovv eite va meplopilovior oto oNUEPIVE pPETPO TPOOTACIOS &Eite va

neptlopPdvouy mepatépm péTpa Tpocstaciog omo Tig achévereg Tov Tiypn.

Beltimon tov dciktn oyAnong: (o) kKatd T dwdpkela g Nuépog Kot (P) koatd
N OWIPKEW TNG VOYTOS. ZOUQMOVO HE MWL TPOTYOVUUEVN £PELVO OV £)EL
npaypatoromfel oty ATk, 10 péco eminedo OYAnong Katd Tn SPKELL TOCO
™G NUEPOS OGO Kol TNG VOYXTOS (G€ avtioTolyn £PATNOT LE QLTH TOL GOG EYLVE

vopitepa) yapoaktnpiletor g pétpro. Toviletar ®GTOG0 OTL LIAPYOVY TEPLOYES UE
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Iv.

emimedo OyAnong €ite moAD vyMAdTEPO ETE KO TOAD YOUNAOTEPO TOV HEGOV OPOL.
Ao TN HEAAOVTIKY] KATOTOAEUNOT TV KOVVOVTLAV UTOPOVV VO TPOKVYOLV Tpia

emineda péong dyAnong:

- Kopio peirioon: Awtpnon g onpepvig KatdoToong.

- Muwp1 Bertioon: Avtictoel 6° €va péoco emimedo OyAnong (cvueovo pe

TNV €pMTNOT TOL NON ATAVTIoOTE) TOL Ba yapakTnpiloviav wg pkpo.

- Meyain peitioon: Avtiotoyel 67 éva péco eninedo OyAnong (coppmva pe

TNV €pMTNOT TOL 1O ATAVINCOTE) TOL o YapakTNPIfovTIaV MG KVOTOPKTO.

Kéotog epappoyfis 100 mpoypapupotog KOTOTOAERNONS TOV KOUVOVTIOV. Tnv
evBHV”N TG VAOTOINONG TOV TPOTEWVOUEVOV TPOYPUUUATOV KATATOAEUNONG TOV
kovvoumdv Ba v €xet n Tomkn Avtodwoiknon (Anpotr g Attkng). o va
UTOPECOVY MOTOGO Ol Aol Vo To. KOAVWYOUV TO KOGTOG TMV TPOYPUUUATOV
amortovvtol ¥pnpate wov Ba emPoapHvouy To ONUOTIKE TEAN TOL TANPOVETE OVA

diunvo ot AEH.

¥t ovvéxeln Bo kAnBeite va kdvete cuvolikd 4 emhoyés. Ze kdbe emloyn Oa
emAélete petald 3 EVOAOKTIKOV TPOYPOUUATOV KOTATOAEUNONG To omoio. Oa
SWPEPOLY MG TPOC TA YOPAKTNPIOTIKO TOV WOAMG OOC TEPLYPAYOUE. e OAEG TIC
TEPIMTAOCELS, 1) TPITN EVOAAOKTIKY OEV GOG EMPOPVVEL TEPAUTEP® OKOVOUIKE OAAG
cOLP®VO e avTn dgv Ba TPOKOWYOLV TO amapaiTnTa £6000 Yo T YPNLULATOSOTNON

TOV TTPOYPEUUATOC KATUTOAEUNONG TWV KOVVOLTLADV.

[Mopakadeiote va onueldoete e kabe €vav amd TOLg TOPAKAT® 4 Tivakeg TNV

EMAOYN TOL TPOTIHATE, AdpuPdvovtag VIEOYn OTL T0 KOGTOG KOTOTOAEUNONG TOV
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Kovvoumu®v Ba emPapivel TO0 okoyeveloko cag elcoonua. Toviletor 6T Kabe khpTa
EMAOYNG €lval aveEpTNT amd TIG TPONYOVUEVES Kol OTL OEV LIWAPYOVYV GMOOTEG
OTOVTNOELS, KOODC OKOTOC NG £pevvag €ival Vo KOTAYPAWOVUE TIG OTOUIKES GOG

TPOTIUNCELG.
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1" kGprta emroyng

Emoyéc moltuig
KOTOTOAEPONG TOV

KOVVOLTIDV

[poéypoppa A

Mpoéypoppo B

Yoiwotapevy

KOTAGTOON

Meimwon Ktvovvou
coPapmdv KPOLGUATOV
acBeveiog eautiog
tov [ov Tov  AvTtKov

Neirlov

Méyiotog Kivouvog

Mndevikog kivouvog

Anyn  €Etpa pétpov
TPOCTAGIOG YWl  TIC

acBéveleg Tov Tiypn

OXI

NAI

Beltioon tov deiktn
oOyMong  kotd

SlapKeL TNG NUEPOG

Meydin Beltioon

e
W

Beltioon tov deiktn
oOyMong  kotd

SLAPKELDL TNG VOYTOG

Mwpn Pertioon

Meydin Beltioon

Agv EMAEY®
Kavéva amd 1o
o0 TPOTEWVOUEVO
GULITAN POUOTIKE,
TPOYPALLLLOTOL
KOTOTOAEUNONG

TOV KOLVOVUTTLDV

H «oatoamoAéunon
TOV  KOLVOLTILOV
Ba  ocuvveyiler va
epapuoletal 6mmg
gpappoleton

néxpr onpepa
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AvENon TV

ONUOTIKAOV  EICPOPDOV
avd vowoxkvpld (avd

diunvo)

15€

20€

0€

Emioyn
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2" kGpta emhoyig

Emaoyéc moltuig
KOTOTOAEPONG TOV

KOVVOLTIDV

[poéypoppa A

Mpoéypoppo B

Yorwotapevy

KOTAoTOO0

Meiwon KLVOUVOL
coBapmdv KPOLGUATOV
acBeveiog eattiog
tov [ov Tov  AvTtKov

Neilov

Meoaiog kivduvog

Méyiotog Kivouvog

AMym éEtpa pétpov
MPOCTACIOG YO TIG

acBéveteg tov Tiypn

NAI

OXI

BeAtioon tov oOgiktn | Meydin Pedtioon Koapio Bertioon
OyAnong  kotd 1M
JLIPKELD TNG NUEPAG i e
i =
— —
Koapio Bertioon Mikpr| Beltiooon

Beltioon tov deiktn

OyAnong  kotd 1M

Agv EMAEY®
Kavéve omd 1o
000 mpoTEWVOUEVA
GULTTAN POUOTIKE
TPOYPOLLLLOTOL
KOTOTOAEUNONG

TOV KOLVOVTIOV

H «oatomoAéunon
TOV  KOLVOLTLUDV
0o  ocuvveyiler va
epapuoletal 0mmg
gpoppoleton

néxpr onpepa
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SLapKELL TNG VOYTOG

L2

AvENon TV
ONUOTIKAOV  EICPOPDOV
avd vouokvpto (avd

diunvo)

15€

20€

0€

Emoyn
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3" kGpta emhoyig

Emaoyéc moltuig
KOTOTOAEPONG TOV

KOVVOLTIDV

[poéypoppa A

Mpoéypoppo B

Yorwotapevy

KOTAoTOO0

Meiwon KLVOUVOL
coBapmdv KPOLGUATOV
acBeveiog eattiog
tov [ov Tov  AvTtKov

Neilov

Meoaiog kivduvog

Méyiotog Kivouvog

NAI OXI

AMym éEtpa pétpov
MPOCTACIOG YO TIG
acBéveteg tov Tiypn
BeAtioon tov ogiktn | Kopio BeAtioon Muwpr| Bertioon
OyAnong  kotd 1M
JLIPKELD TNG NUEPAG e i

o - -

— "

Beltioon tov deiktn

OyAnong  kotd 1M

Muwpr| Bertioon

Meydin Bertioon

Agv EMAEY®
Kavéve omd 1o
000 mpoTEWVOUEVA
GULTTAN POUOTIKE
TPOYPOLLLLOTOL
KOTOTOAEUNONG

TOV KOLVOVTIOV

H «oatomoAéunon
TOV  KOLVOLTLUDV
0o  ocuvveyiler va
epapuoletal 0mmg
gpoppoleton

néxpr onpepa
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SLapKELL TNG VOYTOG

=

AvENon TV
ONUOTIKAOV  EICPOPDOV
avé votkokvplo (ava

diunvo)

10€

15€

0€

Emoyn
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4" kapta emhoyig

Emloyéc mohtuaig | [lpéypoppa A Mpoéypoppo B Yorwotapevy
KOTOTOAEPONG TOV KOTAoTOO0
KOUVOLTTLAOV

Méyiotog Kivouvog Mndevikog Kivouvog
Meimwon Ktvovvou

coPopdv KpovoUAT®V
acBeveiog eautiog
tov lov oL  Avtikov

Neirlov

Aqyn €Etpa pétpov
TPOCTACIOG YO TIG

acBéveleg Tov Tiypn

NAI

OXI

BeAtioon tov Ogiktn

Mpr| Bertiooon

Meydin Beitioon

oOyMong kotd
JLIPKELD TNG NUEPAG i i
" L
Meydin Beltioon Kopia Bertioon

BeAtioon tov Ogiktm

OyAnong  kotd 1M

Agv emAéym kavéva,
and T dvo
TPOTELVOUEVL
GUUTAN POUOTIKA
TPOYPALLLLOTOL
KOTOTOAEUNONG TV

KOVVOLTI®V

H xatamoAéunon twv

KOLVOLTTLOV Oa
ocvveyilet va
epapuoletar  OTMG
gpoppoletar  péypr
onuepoa
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SLapKELL TNG VOYTOG

] "
.U. II-J_--\-\
AvENon tov | 10€ 15€ 0€

ONUOTIKAOV  EICPOPDOV

avé votkokvplo (ava ( N;( m, ( ﬁ,( N;( ﬂg

diunvo)

Emloy) [] [] []

I'. Kotavonon tov mpotewvopevov oevopiov — O@ékn amd ™) peioon g

oyAnong

1. Bpiikate 0VOKOAN TNV EMA0YT] TOV GEVUPIOV KATA TNV TPOYOVUEVY EVOTNTA;

L] [l
No O

2. Av var woieg fTav o1 Paoikég OVOKOAIES:
o. Agv KoTdAafo TIC EPOTNOELS
B. Ot evodiaxticég NTav vepfolikd akpiPég
v. TToAV peydho TAn0og TAnpopopiog yio vo SloyeploTd

0. AVokoAo va emMAEE® KOOMDG 01 TEPIGGOTEPEG LETAPANTEG TTOV CNLUOVTIKES
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€. Agv moted® OTL O1 KATAVOAMTEG TPEMEL VO, TANPDOVOLVY Y10l £VOL ATOTEAEGLLOTIKO

TPOYPOLLLLO KOTOTOAEUN OGNS TOV KOLVOLTUDV

ot. Agyvopilon / Agv amovtd

3. Av emréEate Ty Swathpnon s vereTapevng Kotdotaong (3" otiin) og dlheg

TIG KOPTELES Y10 TOL0 AOYO TO KAVOTE;

a. To e1060Mmud pov etvon mepropiopévo

B. Aev Bep®d onpovTiKO TO TPOPANUO TOV KOVVOLTLOV

v. lpénet va emPapuvOet o Afpoc 1 1 [eprpépeia to k6oTOG WTO

0. Agv motedm OTL éva vEo mpdypappo pmopel va BonbNcel mo omoTELEGUATIKA

OTNV KOTOTOAEUNGT TOV KOVVOLTTUDV
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4. Tlow am6 To TOPOKAT® Tpoypapupote Oempeite KOAOTEPO av TPoopepOsi

AOPIS EMTAEOV KOOGTOGC;

Hpoypappa A

Hpoypappa B

Meiwon KIVOUVOL
EUGAVIONG KPOVGLOTOG

Avtikov Neihov

Méyiotog kivovvog

Mndevikog Kivouvog

N

Beltioon tov  deikt
OyAnong  koTd M

SLAPKELL TNG VOYTOG

Mwpn Beitioon

Meydin Bertioon

i :

Emaoy

5. Avagopikd pe ™V OyAinon,

OGS MOTEVETE OTL

0o Pertiove TV

KON pepvOTNTA GOC TO TPOTEWVOPEVO TPOYpOppa; (pmopeite va emAécete

TOPUTAVEO 070 Pio ATAVTIGELS)

a. Beltioon cuvOnkov vraibplag epyaciog

B. Mupdtepn OyAnon xotd tn dackédacn/avoyvyr] o€ eE®TEPIKOVS dNUOGLONG

XDPOLG

Y. Mwpdtepn OxAnon o€ moudid kot fpeen
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0. KaAidtepec ouvOnkeg vmvou

€. Mwkpdtepn OyAnon katd tov eAe0Bepo YpOVO 61O OTiTL (EVTOSC TOL GMITION, OTNV

OUAT 1] TO UITOAKOVL)

o0T. Xg Timota, 0ev Bempd OTL VTLAPYEL KOVEVO TPOPANUO OO TO KOLVOVTLOL

A. Ilpocomxkéc TAnpogopieg

1. ®Y)ho Tov spoTOUEVOL:  Avdpog [ ]

2. Huxkia Tov gpotopevov (£Tog yévvnong):

3. Aiev0vuven povipng katokiog:

Iovaika [ ]

4. H kotokia cag £yel K\ymo; Now [ ]

5. Mop@®TIKO €MiMEDO TOV EPOTOUEVOV:
a. ATé@ortog Anpotikon

Y. Amogottog Avkeiov

Exmaidevon

€. Metamtuylokog/ AdoKkTopikog TitAog

6. ETayyelpo Tov epoTOpREVOL:
a. [d1wTikds YndAiniog

v. EAevBepog Emayyeipatiog

Oy []

B. Amogottog 'vpuvaciov

0. Avotepn/Avotat

B. Anpdéoioc Yrndainrog

0. 2vvtagiovyog
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€. Avepyog ot. Owokvpikd

n. AA\o (O1evkpviore):

7. ApOpog peL@v volKoKvplov:

8. ApOpog perov dve tov 15 etov:

9. ET1]610 01KOYEVELOKO E160ONNLA TOV EPOTOUEVOVL:

a.'Ewg 5.000€ €. 20.000€ - 25.000€
B. 5.000€ - 10.000€ o1. 25.000€ - 30.000€
v. 10.000€ - 15.000€ . [éve arnd 30.000€

d. 15.000€ - 20.000€

256



Annexes

8.10 The Complete Questionnaire to Greek households distributed through the
website of www.meteo.gr (in Greek)

LIFE CONOPS

“Avantoén kot emidEIln OLUYEIPIOTIKAV GYEOIMV EvavTl
TOV  EVIGYLONEVOV OO TNV  KAMPOTIKY  oAloyn
AOPOKOTAKTNTIKOV Kovvoum®v otnv Notw Evponn”

(LIFE12ENV/GR/0046)

P INZTITOYTO

AZTIKOY
MMENAKEIO
OYTOMNAOOAOTIKO L MEPIBAAAONTOZ et e
INITITOYTO & ANOPQIINOY . _

Aotktvoko Epotnuotoldylo yio TNV OoTOTIUNGCN] TOV ETXTOGEMV  TOU

AcGL0TIKOV KOVVOVTLov Tiypne oty EALGo0

To moapdv epoUATOAOYI0 Tpaypatomoleital 6to TAaicto Tov £pyov LIFE CONOPS
TO OMOl0 HEAETA TIC EMMTOCE TOV YMPOKATOUKTINTIKOV KOLVOLTLOV ONMS TOL
Aoctotikod kovvoumov tiypng (dedes albopictus) otmv EALGSa ko v Itolio.
AVOADTIKOTEPA, GTOYEVEL GTNV aVATTTLEY OAOKANPOUEVOV GYedimv dlayeipiong TV
YOPOKATOKTNTIKOV KOVVOLTIDV, TPOKEWEVOL Vo eEAcQUAIoTEL 0 €AeYYOG NG

eEAMTA®ONG KOl TNG EYKATAGTACNG TOVG 6€ 0OAOKAN PN TV Evpddmn.
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To épyo "LIFE CONOPS" (LIFE12 ENV/GR/000466) cuyypnpatodoteital kotd 50%

and 10 Evpomaikdé mpoéypoppo LIFE+ Environment Policy and Governance.

[Tepiocotepeg mANpoopiec umopeite vo Ppeite otV 10TOCEAIdN TOL £pyov,

WWW.CONnops.gr.

Ievikéc mANPoQOPIsc Y10 TO AGLUTIKO KOVVOVTL TIYPNC

To Actwotikd xovvoOvm Tiypng eivar éva
Kavovikd o péyebog kovvoLmL pe PNAKOG
COUATOG TAPOLOI0 UE EKEIVO TOL KOVOD
KOLVOLTTLOV (5-6 mm). Baowko
YOPUKTNPIOTIKO TOL Eivol 0 OCTPOUOVLPOG
YPOUATIGHOG TOV CAOUATOG TOV KaBMG Kot
T0 0Tt T0. OnAvkd eivor emBetikd ko
TomovV cuvNO®G KaTtd TN OldpKeELD TNG
NUEPOS E TO HEYIOTO TNG OPUCTNPLOTNTAG
ToVG va mapoatnpeiton vopic to mpwi (06:00
pe 08:00) kot apyd 1o andysvua (16:00 pe
18:00).

H vysiovopikn enpocic Tov AGLOTIKOD KOVVOLTIOU TIYpNS

Amo vyelovopikn dmoyn 10 Actatikd KovvoOmt Tiypng €xel mMOAD pEYAAN onuocio

KoOmOG pmopel va petadmoel moAvapdueg coPapés yio tov dvBpomo achéveleg pe

ONUOVTIKOTEPEG TOVG 10U¢ TOv Adykelov TvpeTov, Tov Zika kot tov Chikingunya.

Avrtifeta doev @aivetal vo petodidel ahleg acBéveleg mov oyetilovtal e KoOuvovmio

Omwg M elovosio Kot 0 10¢ Tov Avtikod Neilov.

AveEapmnrta amd TV IKOVOTNTA HETAO0ONG ACHEVEIDV, 1| VYEIOVOUIKT] TOL OUOGio

EYKETaL Ko otV £vIiovn OYANomn TOoL TPOKOAEL PE TO TOIUMUATO TOV KLPIwg O€
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AOTIKEG TEPLOYEG Omov KabioTator SUGKOAN 1N AVTILETOTION AOY® T®V ToALAPLOL®V
eotiov avamruéne. H OoyAnon mov mpokodel sivor évtovn kot TOAAEC (QOPEG M
avtidpaorn evacOnciog oto Oépua TV OBvpdTev sivor eUEAVG TPOKOAMVTOG
KOKKWVIAEG, @ayobpa N kot eavOnuato. XNV 16T0GEAdN TOV £€pyov umopeite va

Bpeite meprocoOTEPEC TANPOPOPIEG TTOL APOPOVYV GTO KOVVOVTLO, WWW.CONOPS. ar.

PSS H Aok SerarmaN@sers)

Y10 miaicio tov €pyov LIFE CONOPS «Avéamtuén kot emidelln SloyeiploTikmv
oYedlV EVOVTL TOV EVIGYVOUEVOV OO TNV KAUOTIKY OAAOYT] YOPOKOTOKTINTIKMV
kovvovmiwv ot N. Evpomn» (LIFE12  ENV/GR/000466), 10 omoio
ovyypnpartodoteital katd 50% ond to Evpomnaikd npdypapupe LIFE+ Environment

Policy and Governance.
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Epotpatoroyro

Epdtyon 1"

I'vopilate yioo T0 KOLVOUTL TiYypNG TPV TNV OVAYVAOGCT] TOV EIGOYMYIKOD HEPOLS TOV

TapOVTOG EPOTNLLOTOAOYIOV;

NAI ] OXI ]

Epdtnon 2"

I'vopilete edv oty meployn cog evromileTat To AcLaTiKO KOLVOLTL TIYpNG;

NAI ] OXI []

Epdtnon 3"
[Tog Ba yapaxtnpiloate TNV OYANOTN OO TO KOLVOVTLO GTNV TEPLOYN GOGC;
i) Kota Tic Ppadivic mpec;

L]
Avuropopn Meydn Mérpa Muwpn Avimopkn

il) KOTA TIC TPOTES TPWIVES OPES KON 0Py TO amdysvna;
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Avomdpopn [ ] Meyadn [] Mépo [ ] Mupq[ ]  Avomapxtn [ ]

Epdtnon 4"

Oewpeite mOG oMV MEPLOYN TOL Kotowkeite €yl evtabel 10 TPOPANUO TOV

KOLVOLTIL®MV GE GYECT LE TNV TEPGIVY| YPOVLA;

NAI [ ]

ox1 []

Edv NAI yia mowo Adyo miotedete 6t evtdOnie to mpoPAnua;

............................... (avoryt epmdTNON)

Epdtnon 5"

[Tolovg pnveg avtipetonilete TPOPANUA e TO KOLVOUTIN, OCTE VO KAVETE YPNOM
ATOMK®V HECHOV TPOCTUGIOG (OVTIKOLVOLTIKA GTPEL, OLOAKL0, EVTOUO-OTMONTIKA,

OVTIKOVVOVTIKEG GITEC);
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Epdtnon 6"

210 mopamdve ypovikd ddotnua, toéco yprpate £odebete Katd HEGo Opo pUNvicing

®G VOIKOKLPLO Y10, TNV OVTILETMTICT) TOL TPOPANLOTOS TV KOVVOVUTLAOV;

......................... (avoyytn epdTNON)

Epdtnon 7"

[Towog elvar o xvplog AOYOg Yoo Tov omoio AaUPAVETE Ta GLYKEKPEVO UETPOL

TPOCTAGIOG;

H peioon g kadnuepvig dxAnong anod to kovvodma [ ]

H peimon tov Kivdhivov ekdHAmong KATolag 0oBEVELNS GYETIKT HE Ta KOLVOLTLo, [ ]

Epdtnon 8"

Kotd mdéco ocvppoveite pe t1g mopakdato zmpotdoels (1= ocvoupoved amdivto, 5=

SPOVD):
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[ ®copd 10 TpoPANLe TOV KOLVOLTILOY CNUAVTIKO GALE TIGTEV® MG TPEMEL VOL

d00el otkovopkn TPoTEPAOTNTO G AAALOVS KAAOOLG

[ @copd 10 mpéPIpo TV KovVOLTIOV oNpAVTIKO OAAG e Yvopilo TIg

axpiPeic cvvémeleg ™S SloEIPLONG TOVG GTO VIOAOUTO OIKOGVGTILLOL

[ @copd moc mpénet vo AneBovv mepautépm péTpa Stayeipiong Tovg mopd Tig

Omoteg MOOVEG EMMTMGELS GTO VITOAOITO OIKOGVGTNLLOL

O Gcopd nog n 0phf spappoyn meportépm pétpov Stoysiptong Tovg de Ba &xst

TOOVEG EMNTOCELS 6TO VTOAOUTO OIKOGVGTILOL

O Ae 8s0pd onpaviikd 1o TPOPANLO TOV KOLVOLTLHOY

Epdtnon 9"

Koatd moco Bewpeite 6T givan emapkn ta dnuocia pétpa dayeipiong 6€ oyéon pne

TO 0TOYO TG UVTIHETOTLGNG TOV TPOPANUOTOS TOV KOVVOLTLADV;

(ITapaxkorod Pabporoynote amd 1-5, 6mov 1 = ghayota erapky, 5= amordTOG

ETOPKI)

O 1
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O s
Epo®tnon 10

Q¢ mpoc T Bewpeite OTL PmOPOVV va. YIVOLV OTOTEAEGUOTIKOTEPO TOL ONUOGLOL
TPOYPAUUOTO KOTATOAEUNONG KOLVOLTLOV GE GYECT HE TOVG OTOYOLS TOV

e&umnpetovv;

(ITapaxoriod Pabporoynote oto KoVTaKlo od To 1= KaBOAOV oMpavVTIKO £ 5= TO

O ONUOVTIKO)

L A. Meiwon piokov petddoong VooUITmV amd evonuikd idn Kovvoumidy

€100V (1. ehovosia, 10G dutikov Neidov, KAT)

L B. Meiwon piokov petéddoonc voonudtov omd véo £idn kovvovmpv (m.y.

zika, chikungunya, ddykelog mupetdg)
O I'. Meiwon 6yinong kotd 11 Ppadivéc dpeg
O A. Meioon oydnong koté v nuépo
O E. Msiwon emnpdcHeTon KOGTOVS GTO. VOIKOKUPLEL
Epdtnon 11"

"‘Exel voonoel moté pHELOC TOL VOIKOKLPLOU GOG Omd HETAOIOOUEVN Omd KOLVOUTLNL

acBévewa (.. EAovooia, 16g Avtikod Neidov);

NAI [ ] OXI [ ]

AV vor oo oo AGOEVELLL EYEL VOOT|OEL.ueeeerreeeeireeeereeeereeenveeennes
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Oa giyatre TNV npoBeon vo EavacVUNETAOYKETE 0E TAPONOLY TNAEPMVIKY] £pEvva
oTO €mOpevo owdotnpa; Av vai 0o propovoate vo pog dMoere TovV apldpd

ETKOVOVING 60G;

I[Ipocomikéc TANPOPOPieC:

[Teproym Katowiag (Atevbuvon, Anpog, Nopdg):

Ap1Bpoc Meddv Notkokvplov:

Hiwio:

Yroryeia Emkowvoviog (tnAépmvo 1 email):

Y0 EVYUPLETOVUE TOAD VLU T1) CUUUETOY] OOS

To amotehéopata tov epoINUOTOAOYiOL Ba avaptnBodv o610 ETOPEVO YPOVIKO

dlotnpa otV 16T0cEAIdA ToV Tpoypaupatog Life Conops (Www.conops.gr).
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8.11 Questionnaire on the appraisal of socioeconomic impacts of management
plans by stakeholders and policy makers

1. There is (or you think there is) any problem of mosquitoes in your specific region
and how would you rate it?

[ There is no problem
[J There is a problem but it is minor

[ The problem is only in certain regions (eg. In rural, urban, natural
ecosystems.)

[J There is severe problem in both urban and rural areas

2. Do you know if in your area, in recent years, the "tiger mosquito" has settled, or
other new types of mosquitoes (probably invasive) which did not exist before (over a
decade)?

[ Is installed
[J Not installed

[0 Do not know

3. Do you know if there are recorded outbreaks of diseases transmitted by mosquitoes
in your region (eg. Malaria, West Nile virus, Dengue virus, Chikungunya, Zika
virus)? The cases were imported or indigenous (ie. The transmission took place in our
country)?

[0 Outbreaks have been recorded
[ No cases have been recorded
[0 Do not know

If yes, which, of these diseases were native and / or imported (eg. Imported cases of
malaria and West Nile

4. How have you formed the image you described about the problem of mosquitoes in
your area? (Multiple responses accepted)

[J Briefing on reports or actions scientific bodies or governmental institutions.
[ Information from reports or presentations to media.

[0 Personal considerations
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[0 Complaints of citizens in the region

[ Outbreaks have been recorded (native - imported)

5. Do you know if the municipality, Region or Regional Unit, or the office with which
you are involved, is engaged in addressing the problem of mosquitoes in your area?

* Involved / actively
* Not Involved

* Do not know

6. You know the kind of actions your service involved? (Multiple responses accepted)
Mosquito Control

[ conduct spraying with the same instruments,

[ project tender for implementation by contractors,

[ participation in other actions (eg. Channel cleaning, reduce outbreaks, etc.)

[J Monitor and control the course of fighting work performed by a contractor (an
independent body)

Informing the public
[J organizing information meetings / lectures,
O TV spots,
L1 Entries press, publication and distribution of brochures
[0 Actions in schools, or other groups.

Health care - Medical Actions
[J actively search cases,
[ passive search cases,
[J Display monitoring network traffic or diseases transmitted by mosquitoes,

[ patient care,
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[ care to avoid spreading the relative environment, by blood transfusions, etc.).

Cd Other actions ......oeveveveeeeeeeeeeeeeeeeeeeeeeeeena

7. Which of these 3 is regarded as most important (please rate the boxes from 1 =
most important to 3 = less important)

* mosquito control actions
* Information measures for the problem of mosquitoes

» Health Care - Medical Actions

8. Of the three categories of actions what you see as the most important sub-actions in
any class action? (Please rate the boxes from 1 = most important to 3 = less
important)

A. Mosquito control actions

[ conduct spraying with the same instruments,

[ project tender for implementation by contractors,

L] participation in other actions (eg. Channel cleaning, reduce outbreaks, etc.)
I1. Information measures for the problem of mosquitoes

[J organizing information meetings / lectures, actions in schools, KAPI, or other
groups

O TV spots,
[ Entries press, publication and distribution of brochures
I11. Health Care - Medical Actions
O active cases search, passive search cases,
[0 Display monitoring network traffic or diseases transmitted by mosquitoes,

[ care patients, care to prevent the spread relative to the environment, by blood
transfusions, etc.
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9. You as a person / agency / institution / agency are involved in the programs or
actions to address the problem of mosquitoes in your area of competence? If so, how
and to what extent?

* YES
*NO
If so, how and to What eXtent: .........cooeevuvviiieiiiiiiiiiiiieee e

10. Do you know the amount of funding spent on programs of those activities in your
area. Do you have data or estimates about the amount per action (or even if funding is
only for sprays or other actions)?

Amount of funding /

11. Are the expected results from the programs or actions achieved, in order to
address the problem of mosquitoes in your area of competence?

(Please rate on a scale from 1 = complete success to 5 = almost no successful)

O 1
O 2
O3
O 4
O s

12. Do you know or believe that there are problems in the implementation of
programs that have an impact on their success? (Multiple responses accepted)

[0 Bureaucratic procedures.
[J Ensure funding and permanent character.

[0 Operational problems
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[0 Absence or inadequate supervision and evaluation of programs
[J Reduced public response

[ Inability to access private areas

[ Other problems ..........c.ccovevieeeiiiceeeeeeeees

13. Do you consider that the amount spent is sufficient? You think it is necessary
increase / (or decrease) of that amount?

[0 Sufficient
[ Increase
[0 Decrease

14. Do you think it is necessary to have a permanent provision and funding to deal

with mosquito control or should they take place only when these problems occur (eg.

Cases, nuisance above tolerable levels, outbreaks etc.)? Note that in cases not timely
applied directly address the problems can be very difficult and / or impossible.

O YES
O No

15. How do you think they could secure additional financial resources or means to
improve programs or actions? (Possibly multiple responses accepted)

[ Reallocation of State Budget

[ Redistribution of Resources by Region or the municipality.

[J Transfer funds from other Municipalities / Regions actions etc.
[ Imposition of special fees to citizens

[ Obligation of individuals to take some action / sprays in private spaces.

16. How would you prioritize the necessity of programs in relation to the objectives
that serve? (Please rate the boxes from 1 = most important to 5 = least important)

[0 Reducing wrecks of disease risk

[ Reduction of disease risk from new species
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[0 Reducing nuisance in the evening
[J Reducing nuisance in the morning

[ Implementation Cost

17. Please rate from 1 to 5 (1 = max to 5 = minimum) the extent to which you believe
that those involved by municipalities (or depending on the region or Regional Unit) or
the service you belong to have the necessary scientific training / expertise / experience
to diagnose the problem, prioritizing needs, designing programs and activities,
training notices, monitoring and evaluation of programs in your area?

01
O 2
O 3
O 4
O s

18. Do you believe that a) it would be useful / necessary to get by municipalities (or
depending on the region or Regional Unit) or the Service you belong to the necessary
scientific background and expertise in order to achieve better results? or b) it is
preferable to assigning specialized external scientific institutions (public or private).

[J 1t would be useful
[J 1t would be useful
[ 1t is preferable to assigning specialized external scientific bodies

19. Do you consider that the design of programs and actions, training notices,
supervision and evaluation of the programs should be central to the whole country or
stay at local level - and to what (eg. Regional Level, Regional Unity municipality,
etc.).

[0 Main Level

Local Level (specify) ....ccccevvvveeriieenieeennnen.
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