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Hodnoceni dopadu na amrtnost
Statisticky zdravotni vystup

Dopady na umrtnost
e ,zachranéné zivoty“ - predcasna umrti z duvodu nehody
« ,prodlouzeni zivota“ - zména ocekavané délky doziti

Zivot neni moZné ,zachranit“ nebo ,prodlouzit

e zmeéna rizika umrti (pravdépodobnosti doziti se dalsiho roku v
amrtnostnich tabulkach) = posuny krivky preziti

* vyhnuti se predCasnému umrti 10 osob v populaci 1000 lidi, je to
samé jako snizeni rizika umrti 10:1000 u kazdého v dané populaci

» dopad na ,statisticky“ Zivot

* obdobné jako statisticky pripad rakoviny nebo pracovniho trazu




Hodnoceni dopadii na amrtnost
(ekonomicky pohled)

Pristup lidského kapitalu
» 300-leta tradice, ale metodicky Spatna

e hodnota zivota je srovnana s uSlou produkci (nebo uslym vydélkem)
v dusledku predéasného umrti (vétsSi pro mladé a na trhu prace)

Ekonomie blahobytu

e mezni hodnota snizeni rizika umrti, kterou je jedinec ochoten sménit
za duchod (spotrebu)

VoV A

e priklady: porizeni bezpecnéjsiho auta, helmy na lyzovani, ...




Hodnota statistického zZivota

VSL (Value of a Statistical Life)

* hodnota statistického zivota odpovida mezni hodnoté za bezpeci

* je ochota platit (WTP) za zménu rizika umrti o velikosti 1 ku N
agregovana pro N osob

* snizeni rizika umrti o 1 ku 10 000 v populaci 10 000 osob je
ocenovano stejné jako ,zachrana“ jednoho zivota ve stejné populaci

* VSL je vztazené k ,anonymnimu® amrti

* kdyz je WTP 2 000 K¢ za snizeni rizika o 1 ku 1 000, tak VSL je
rovna 2 miliont K&

» CGasté nepochopeni a dezinterpretace =2 ‘micromort’ (Cameron
2010)




Odhady VSL

Odhalené preference
« mazdovy diferencial pro pracovni rizika (napf. Melichar, Séasny, Urban 2010)
* averzni vydaje (helmy, autosedacky, bezpecné bydleni, ...)
» valuace rizik ve velice specifickych kontextech (trh prace, trh bydlenim, ap.)
Podminéné hodnoceni
* Ochota platit za snizeni rizika imrti o X ku 1000

* viz napr. cCASHh nebo NewExt FP projekty; prehled literatury (Braathen et al.,
2010, databaze OECD)

Vybérové experimenty
» volba mezi nékolika alternativami (v€éetné status quo), které se liSi v nékolika
atributech
» atributy: zména rizika Umrti, pricina Umrti, latence, zpUsob snizeni rizika, dalsi
kontext zmény rizika
* viz napr. FP projekty VERHI, EXIOPOL




A" 4
Realizované vyzkumy COZP UK:
" 4 Y 4 y - | »y y
ocenovani rizika amrti
FP5 cCASHh: ocenéni u dospélych z respiraénich a kardiovaskularnich nemoci

(CVM; 2004-2005)

FP6 NEEDS: ocenéni ochoty platit za prodlouZeni primérné ocekavané délky doziti
(CVM; 2005-2007)

FP6 VERHI-Children: ocenéni rizika Gmrti u déti a dospélych z respiracnich nemoci,
silniénich nehod a rakoviny (CCE; 2007-2009)

FP6 EXIOPOL: ocenéni rizika imrti u dospélych z respiraénich nemoci, rakovin a
nespecifikovanych pricin (CVM; 2008-2010)

FP6 HEIMTSA: srovnani preference rizika Umrti s rizikem zavaznych nemoci (SG;
2010-2012

MPSV PRACE: Odhad mzdového diferencialu pro pracovni rizika u zamé&stnané
populace (2006-2008)




VERHI vyberovy experiment

Pricina umrti

Respiralni onemocnéni
Silni¢ni nehoda
Rakovina

ZpUsob snizeni rizika (dalsi prijemci)

Celostatni verejny program (Ano)
Soukroma aktivita (Ne)

Snizeni rizika

2,3,5,7ku 10,000 béhem 5 let

Snizeni rizika zacne...

Hned, za 2 roky, za 5 let, za 10 let

Jednorazova platba

200, 500, 1000, 2000 euro

Kterou alternativu preferujete, A nebo B?
Kterou alternativu preferujete A, B nebo ani jednu?




Random Utility Model
Vi =a-DR-z(L)+ B(y; —C;) + &,
DR =exp(—dL) - AR

AR risk reduction, i.e. DR is the discounted AR o = marginal utility of risk reduction

L latency or delay (years before the DR begins) B = marginal utility of income
0 discount rate

n(L) probability of surviving L years
C costandYisincome

0 = discount rate

- Conditional Logit Model where the argument

of the indirect utility function is non-linear in
variables and parameters

VSL = < <10000
15




Odhady pro CR (VERHI-Children)

DITE DOSPELY

Model parameters coeff. t stat coeff. t stat
APHA 01155 g7 00783) e
ALPHA_CANCER | 00503!  3es' _ 00875!  sa
APHA ROAD | -00207!  _ism! 00136 10m
BETA i -0005! ;2! 00054  .:36
DETA i -00048  o3ssl _00165! _ oseo
logl | _-431085 ioasa7a2i
N i 4746 i 5115 |

VSL estimates miII.czkg s.e. (VSL) miII.czkg s.e. (VSL)
Respiratory 22987) 233  14.605) a0
Cancer ! 32998! 3000l _ 30.917! 308
Road traffic acc. 18.869 2.261 12.062 2.183




Results: Model (A)

.......................... (A

coeff. t stat

al . 535!

0.1223 11.535! | 1592 me

o2 (cancer) 0.0853 8.393;
a3 (road traffic -0.0247 -2.878: /

a4 (PUBLIC) 0.0459 7.007"!

B -0.0005 -16.819:

5 -0.0148 -1.932!

N 7261 i

log L -6603.65 i




Results: Model (B)

o BY i

] coeff t stat : .......................................................
al -0.0285 -1.019!  Model (A)
a2 (cancer) 0.0841 8.122! 04=0.0459
a3 (road traffic) 00342 -3859; +2.07m€
a4 (PUBLIC) 0.1046 » ©  4.129'
oS PUBEFF 0.0273 5.622: +0.49 m€
o6 PRIVEFF 0.0143 2.252! (+1.98 m€

: from 1 to 5)

B -0.0005 -16.64!
5 -0.0163 -2.173!
N 6970
log L -6304 |




Results: Risk perception factors

+0.42 m€
EXPOSURE
- lives in a high
pollution area
- smokes al
- uses the road o2 (cancer)
every day ;
 does not Use o3 (road traffic)
seat belts o4 (PUBLIC)
- cancer runs in o5 PUBEFF
her family
o6 PRIVEFF
\ a8 In(BRISK)

e

MORECOMMON
...among people
their age

(i.e. beliefs
about baseline
risks)

+0.39 m€

a9 EXPOSURE

al0 MORECOMM
all SENSITIVITY
al2 EXPERIENCE

o™

log L

SENSITIVITY

- have cancer
- have asthma,
emphysema,
CB, chronic
respir
conditions

+0.52 m€

EXPERIENCE
- a relative,

spouse, close
friend have




Additional Effects: DREAD

Percent of the respondents
no dread medium dread high dread
1 2 3 4 5
road traffic accident 3 8 28 34 28
leukaemia 7 19 21 25 27
cardiovascular disease 4 14 32 36 15
chronic respiratory illnesses 7 19 34 28 12
cancer 2 4 14 24 56
fire 14 26 23 19 18




Results: DREAD

log L

......................... (F) o
coeff t stat

al -0.0774 -1.705
a2 (cancer) 0.0476 3.425
o3 (road traffic) -0.0607 -4.784
o4 (PUBLIC) 0.0969 3.787
a5 PUBEFF 0.0247 5.025
0.6 PRIVEFF 0.0124 1.928
o8 In(BRISK) -0.0003 -0.039
09 EXPOSURE 0.0177 1.726
a10 MORECOMM 0.0161 1.479
a1l SENSITIVITY -0.0049 -0.288
a12 EXPERIENCE 0.0215 1.766
al3 DREAD 0.0161 2.662
al4 HIDREAD 0.0201 1.388
B -0.0005 -16.646
S
N

the effect of
the label does
not disappear!

+0.32 m€

per each point

/

<

+0.40 m€




VSL versus VOLY

Valuace vyhnuti se pred¢asnému umrti (VSL) se tyka spiSe dopadu na
umrtnost v dusledku nehod nebo pracovnich Urazu

Navzdory tomu, ze dopady znecisténi ovzdusi jsou ¢asto uvadény pres
pocet predcasnych umrti, spravna veliCina pro dopad je ztrata ocekavané
délky dozity (Miller and Hurley, 2003; Desaigues et al., 2011)

Oproti umrtim pri nehodach, celkovy pocet predc¢asnych amrti
prisouzenych znecisténi ovzdusi neni primo pozorovatelny - studie kohort
nerozliSuji zda malo lidi trpi z velkého snizeni LE nebo zda vSichni ztraceji
malo (napf. Pope et al., 2002)

Velikost ztraty LE je mnohem kratSi pro predéasna umrti v dusledku
znecisténi ovzdusi (kolem mésicu) nez ztrata v disledku nehod (v
priméru 30-40 let); viz napr. Rabl, 2003




VSL versus VOLY

 VOLY (Value of Life Year)

a
Qg

alternativni pristup k VSL pro ocenovani dopadd na Umrtnost
efekt na mortalitu je idealné charakterizovan posunem (individualni) krivky preziti

* teorie jasna, ale malo empirickych studii = problém rozliSit
prodlouzeni zivota a prodlouzeni ocekavané délky doziti

o0 00 OO

WTP za IéCeni, které prodlouzi vék v 75 letech z 10 na 11 let (Johannesson & Johansson, 1997)
sefazeni dopadU - ztrata LE + nékolik onemocnéni - znecisténi (Soguel & van Griethuysen, 2000)

WTP pro 1, 3 a 6 mésicl extra Zivota v normalnim a chabém zdravi (Chilton et al., 2004)
WTP za zvySeni pramérné LE o 3 a 6 mésicu (NEEDS projekt; Desaigues et al. 2007; 2011)

WTP pro zvySeni LE a sniZeni rizika amrti v disledku vakciny v 60-ti let (Morris & Hammitt, 2001)
WTP za snizZeni rizika Gmrti pfi pouziti informace o odpovidajicim zvySeni ALE (Alberini & S¢asny,
2011)




Zmeéna ocekavané délky doziti

Probability of surviving

A

100%

reduced
air pollution

current /

air pollution

—>|= gain of
life expectancy

0%

o4 - - - - - — —

T T T >
birth 20 4 60 80 age
life expectancy life expectancy
current reduced
air pollution air  pollution

Survival curve for a person of age 40 (schematic representation) - ilustrace co zména delky doZiti
predstavuje, modra krivka ukazuje prinosy ze zlepseni kvality ovzdusi Projekt NEEDS (Desaigues
et al. 2011)




NEEDS: Odhad VOLY

ochota platit za 3 (nebo 6) mésicni zvyseni prumeérné délky doziti
v dusledku snizeni znecisténi ovzdusi

Setreni v 9 evr. zemich v roce 2007 (CH, DK, FR, SPA, NOR, UK+
CZ, POL, HU; N=1463)

odhad VOLY (prumér; Euro upraveno PPP)
WTP(ALE=3M) WTP(ALE=6M)

EU16 42 000 28 000
EU NMS 37 000 24 000
Pooled 42 000 27 000



VSL versus VOLY

Ocenéni prinosu politik a opatreni, které maji dopad na N osob
N * ALE * VOLY
N * ARISK * VSL

Volba pouziti VSL versus VOLY ovlivauje volbu programu, ktery ma dopady
na lidi s riznou délkou doziti

Prinosy starsich mohou byt vyssi, kdyz se uziva VSL pristup (Hammitt
2007). VOLY nazyvana jako ,senior death discount" (odhady VOLY nabyvaiji
nizSich hodnot v dusledku kratSi LE starsi populace)

EPA Scientific Advisory Board (2008) odmita uzivani ocenovani postavené
na pristupu VOLY, podobné Pearce et al. (2006) doporucuji uziti pristupu
VSL nez VOLY

Obdobné problémy a kritika plati pro uziti VOLY pfi odvozeni penézniho
ekvivalentu QALYs/DALYs




EXIOPOL vyzkum:
Atributy vybérového experimentu

Size of risk

reduction 2, 3, 4, and 5 in 1000 per decade

Latency 0, 2, 5, 8 years

if blip, then the risk reductions last for one decade;

Duration if permanent, the risk reduction lasts 4 decades (if the
respondent is aged 40-49), or 3 decades (if the
respondent is aged 50-60)

annual for the next 10 years, starting this year.

Cost The amounts: 250€, 500€, 1000€, 1800€, 3000€ (and
their eq. in pounds and Czech crowns in PPP).

Stidy 19.27 prevzaty 2 lbrini a Séasn), 2014 _




Life Expectancy Gain Reminders
[Treatment 1, version 2]

Blip

Latency

(in years) dR=2 dR=3 dR=4 dR=5
0 3weeks A weeks oweeks 7weeks
2 3weeks A weeks 5weeks 7weeks
3 2weeks 3weeks 5weeks oweeks
8 2weeks 3weeks A weeks 5weeks

Permanent

Latency

(in years) dR=2 dR=3 dR=4 dR=5
0 6weeks 2.1 months 2.8months 3.5months
2 5weeks 8weeks 2.5months 3.1months
3 5weeks 7weeks 2.1 months 2.6months
8

4weeks oweeks 8weeks 2.4months
il




Choice set
(with the reminder of expected life time)

Domanda di scelta 3

Yediamo ora altre due alternative. Queste sono diverse da guelle che hai visto negli schermi precedenti.

LA SITUAZIONE
ALTERNATIVA A ALTERNATIVA B ATTUALE

1. Riduzione della probabilita di morire 5 su 1000 su 10 anni 2 su 1000 su 10 anni nessuna
2. Quando inizia la riduzione della ) )

s . fra 2 anni fra 2 anni
probabilitd di morire
3.. Dura:\ta della riduzione della probabilita 20 anni 20 anni
di morire
4. Cos.to. annualu.e per ciascuno dei 1 000 EURG 500 EURC 0 EURG
prossimi 10 anni
Cluesto corrisponde a un'aspettativa di vita di 81 anni e 8 mesi 81 anni e 4 mesi 81 anni

Debuyg info: Array ( [set_no] == B [pair_no] == 3 [deltariskA] == & [latencyd] == 2 [blipA] == 0 [costhd] == 1000 [deltariskB] == 2 [latencyB] == 2 [hlipB] == 0 [costB] == 500}

[q9_3_1]
& m e m NE

[4J_3_2] E qual é la tua alternativa meno preferita?

© [2] alternativa B & [3]La mia situazione attuale

Indietra | Caontinua |




Split Sample Treatments

Treatment 1: couching of risk reduction [3]
(with and without associated life expectancy gains)

Treatment 2: cause of death [3]
(all, cardiovascular + respiratory, cancer)

Treatment 3: environmental exposures [2]

(the risks being reduced are associated with environmental exposures
vs. no such language)

Treatment 4: repeated questioning [2]
best/worst v. best/second best

Treatment 5: CAWI vs. CAPI [2]

only in CZE (see S¢asny and Alberini, for_



Survey Administration, Sampling Plan

Three countries—Italy, the UK, and the Czech Republic
Respondents must be

- 40-60 years old

- 50:50 men-women

- Representative for education and income

COUNTRY MODE and PLACE SAMPLE SIZE

Italy CAWI (internet panel, on-line survey), 2369
7 cities

UK CAWI (internet panel, on-line survey), 2426
7 cities

Czech Republic CAWI (internet panel, on-line survey),
5 cities 895
CAPI (computer assisted personal
interview, at people’s homes),
5 cities + rest of the country




T Indirect utility depends on
Ra“dom Utlllty MOdel discounted flow of risk
reductions and residual

income; we assume that

o, is the marginal utility of a unit risk reduction .
people do not discount money

AR is the risk reduction per year,
0 is the discount rate and L latency

V =a-AR-e " .[1+ PERM - (e + 792 + AGE40-e %]
+p8-(y-C)+¢

This last term applies only
to respondents aged 40-
49, i.e. AGE40=1

Bis the marginal utility of income
y is income
C is the payment




Results from main model
LE gain, All countries

no LE gain LE LE

All countries ALL reminder reminder== reminder==3

coeff.  tstat. |coeff. tstat. |coeff. tstat. |coeff. t stat.
ALPHAT1 0.6088 12.259| 1.9424 19.858| 0.0301 1.334| 0.2924 4.407
BETA -0.0003 -40.178| -0.0004 -25.594(-0.0004 -27.076|-0.0003 -22.792
DELTA 0.0344  6.151| 0.0709 14.66|-0.0578 -2.164|-0.0015 -0.132
N 40183 13100 13594 13489
VSL (mEuro) 1.771 5.178 0.085 0.874
s.e. (mEuro) 0.125 0.229 0.062 0.178




Results: environmental context
All countries

All countries no envir. context envir. context
coeff. t stat. coeff. t stat.

ALPHA1 0.408 6.35 0.8084 11.139

BETA -0.0003 -27.827 | -0.0004 -28.965

DELTA 0.0143 1.584 0.0485 6.941

N 20170 20013

VSL (mEuro) 1.213 2.306

s.e. (mEuro) 0.169 0.177




Results: environmental context
mean VSL (s.e.)

ALL no enviro  with enviro
context context
Italy 2.273 1.918 2.642
0.264 0.38 0.368
Czech CAWI 2.183 2.201 2.173
0.354 0.453 0.557
Czech CAPI 2.425 1.687 3.066
0.215 0.332 0.284
ALL (CZE,ITA,UK) 1.771 1.213 2.306
0.125 0.169 0.177



Vyzkum Oddeleni environmentalni
ekonomie a sociologie, COZP UK v
oblasti ocenovani dopadu na zdravi



Vyzkumné aktivity COZP UK v oblasti HIA

FP6 EXIOPOL - vliv efektu dLE na WTP za snizeni rizik v ruznych kontextech (pri¢ina
amrti, znecisténi)
FP6 HEIMTSA - ochota platit za vyhnuti se astmatu, kaslu, chronické bronchitidé,

CHOPN (2 typy zavaznosti) a rakoving; podminéné hodnoceni, standard-gamble
(risk-risk), chained approach

FP7 GLOBAL-IQ - identifikace dopadu klimatické zmény na lidské zdravi a prehled
penéznich hodnot pro takto identifikované vystupy

FP7 PURGE - ohodnoceni dopadU politik pro zmirnéni dopadu klimatické zmény na
lidské zdravi; penézni ocenéni, diskuse WTP versus QALY pristupu, pripadné
vyjadreni QALYs pro Global Burden Disease dopady

TACR BETA MATERIALY - dopady zneéisténi ovzdusi na lidské zdravi; prehled
literatury na DRFs a penéznich hodnot

FP7 ECONADAPT (navrh) - percepce hrozeb a rizik, véetné zdravotnich rizik
souvisejicich se zménou klimatu




Vyzkumné aktivity COZP UK
ECHA-WTP

Service contract of European Chemicals Agency No. ECHA/2011/123 on
“The execution of a stated preference study to examine the willingness to
pay to avoid selected adverse human health outcomes due to exposure to
chemicals in the European Union” with a budget of €240,000 (plus
€100,000 for Optional Phase)

Disclaimer: The opinions expressed here are those of the Contractor only and do not repres

Zaplnit mezeru v penéznim ocenéni dopadld chemickych latek na zdravi

Provést Setreni a odhadnout ochotu platit za vyhnuti se vybranym
dopadim expozice chemickym latkam na zdravi v EU

Ziskat reprezentativni hodnoty pro EU pro ucely provadéni
ekonomickych analyz a HIA relevantnich pro REACH prostrednictvim
Agentury, ¢lenskych zemi a zadatelU

Ceska Gast tymu: MUDr. R. Srém, DrSc., MUDr. E. Rychlikova, MUDr. J.
Volf, a COZP UK (celkovéa koordinace)




ECHA-WTP projekt

Health endpoint Health Outcome

Myelodysplastic syndrome
Acute lymphocytic/ myelgenous leukaemia
Carcinogenicity Lung cancer, Bladder cancer
or different outcomes in generic ways using
systematic variations in similar characteristics
Allergic contact dermatitis
Irritant contact dermatitis
Acute renal failure
Chronic renal failure
Sperm abnormalities / quality, or
Fertility Risk to getting pregnant
Risk to deliver
Congenital anomaly (i.e. birth defect)
Developmental toxicity Fetal growth impairment or low birth weight
Risk to have a child in normal health conditions

Sensitization

Dose toxicity

Zdroj: COZP UK tym, ECHA-WTP project

Disclaimer: The opinions expressed here are those of the Contractor only and do not re



Dékujeme za pozornost.
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