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ABSTRACT  Climate change policies have stimulated a shift towards renewable energy sources such as
biomass. The economic crisis of 2008 has also increased the practice of household biomass burning as it is
often cheaper than using oil, gas or electricity for heating. As a result, household biomass combustion is
becoming an important source of air pollutants in the European Union.

This position paper discusses the contribution of biomass combustion to pollution levels in Europe, and
the emerging evidence on the adverse health effects of biomass combustion products.

Epidemiological studies in the developed world have documented associations between indoor and
outdoor exposure to biomass combustion products and a range of adverse health effects. A conservative
estimate of the current contribution of biomass smoke to premature mortality in Europe amounts to at
least 40 000 deaths per year.

We conclude that emissions from current biomass combustion products negatively affect respiratory
and, possibly, cardiovascular health in Europe. Biomass combustion emissions, in contrast to emissions
from most other sources of air pollution, are increasing. More needs to be done to further document the
health effects of biomass combustion in Europe, and to reduce emissions of harmful biomass combustion
products to protect public health.



Eksperimentaalsed uuringud

Day 1 Day 2-4 exposure trials
Baseline testing Randomized crossover design, 1 week between trials
e Informed

consent

¢ Hydrostatic
weighing

¢ VOmax

[

Post 1Hr Post

Pre Clean Air (0 pg/m®)
Low Exposure (250 pg/m®)

High Exposure (500 pg/m?®)

Peters et al., 2018

Trolox Equivalents

100

(umol/L

3-Nitrotyrosine (pg/ml)

80

60

40

20

30 «

Pre

Post

1Hr

Post

1Hr

W Filtered Air
O Low Exposure

B High Exposure

W Clean Air
O Low Exposure

B High Exposure



Il TARTU ULIKOOL

N
632

b

I

Aga meil Eestis ...



Images/ut_logo.svg
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Osakesed erinevatest allikatest RHINE

terviseuuringus
Levimus (%) | PMjjquse heitgaasid PM,;ikite [OR" (95%
[OR" (95% CI)] Cl)]

Kéha 405] 1,00 (0,90-1,11) OO
Krooniline bronhiit 5,7 0,98 (0,95-1,22) 1,20 (0,83-1,72)
Mitte allergiline riniit 10,5 1,05 (0,94-1,17) 0,96 (0,92-1,01)
Astma 2,1 1,01 (0,95-1,07) 1,41 (0,18-11,11)
Hingeldus 24,0 1,06 (0,92-1,22)

Raskustunne rinnus 16,8 1,07 (0,94-1,22) 1,07 (0,86-1,34)
Ohu puudus 10,7 1,09 (0,94-1,26) 0,93 (0,71-1,22)
Sudamehaigused 12,4 0,99 (0,76-1,28)
Korge vererdhk 12,4 1,13 (0,98-1,31) 1,11 (0,85-1,44)

"OR on arvutatud muutuse kohta, mis vastab keskkvartiili muutusele PM ekspositsioonis
Tulemused kohandatud soole, vanusele, BMIle ja suitsetamisele

Orru et al., 2011



Lihiajaliste saasteepisoodide moju suremusele
— eriti peened osakesed ja osoon
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Lall et al., 2013

Single-pollutant model for all ages in Tallinn
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Olstrup et al., 2022



Tervisemoju hindamise metoodika

« Kokkupuude * Praegune rahvastik * Annus-vastus
ohusaastega ja suremus Seos

. ‘¢ RV52U: SURNUD S00, ASUSTUSPIIRKONNA LIIGI, ELUKOHA JA VANUSERUHMA JARGI, HALDUSJAOTUS SEISUGA 01.01.2018
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Kokkupuude dhusaastega

2010. aasta keskmine PM; 5

2020. aasta keskmine PM; 5
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Muud
allikad,
PM, 5

Kohtkute,

Liiklus,

Liiklus, NO, | 5o
2.5-10

PM, 5

Aastakeskmine sisaldus (ug/m3)

2020 2020 2020 2020

Harju maakond 2,7 6,2 2,6 1,8
Tallinn 2,8 7,7 2,9 1,7
eV 2 1,8 1,8 2,3
Parnu maakond 2,7 2,2 1,9 2,3
Tartu maakond 2,5 2,9 2,2 2,1
Tartu linn 2,8 3,8 2,6 2,2

Kogu Eesti 2,5 3,7 2,1 2,0

Orru et al., 2022



Varajaste surmade arv ohusaaste tottu

Kohtkute Heitgaasid liiklusest Teetolm liiklusest Muud allikad

Aastakeskmine sisaldus (ug/m3)
2010 2020 2030 | 2010 2020 2030 2010 2020 2030 2010 2020 2030
Harju maakong 256,1 229,8 221,2| 2281 2059 1953 23,7 244 222 413 594 67,8

Tallinnp 182,3 174,1 159,7} 196,3 178,9 163,0 195 19,7 18,8 223 42,1 46,2

Ida-Viru
maakond

Parnu maakonq 63,0 456 39,5 27,3 20,8 18,7 3,4 3,6 20 172 149 144

108,2 69,3 52,71 53,3 357 27,6 7,0 6,2 30 395 28,7 23,5

Tartu maakond 82,3 58,8 52,7| 49,1 35,7 36,9 4,6 5,6 3,7 185 19,0 214
Tartulinp 56,4 38,7 31,6| 38,2 26,7 27,2 3,2 4,1 26 10,3 12,1 13,6

Kogu Eestl\ 761 571 Sy 469 380 354 52 52 39 188 176 183
Orru et al., 2022




Oodatava eluea vahenemine

AhikUttest tuleneva 6husaasté tottu 2020. aastal

.

~

Tallinn

b
Kuressaare;

Oodatava eluea
vdhenemine, aastat

0,13-0,20
8 0,21-0,27
0,28-0,34
0,35-0,39
0,40-0,49
0,49-0,61
0,62-0,65

| . . ! ! | 100 km Orru et al., 2022




Ahikutte saaste tervisemoju Pohjamaades
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Health impacts of PM, ; originating ke

surma UmeéS, 85 HGISingi from residential wood combustion in four

nordic cities

LI | L ]
p I I rko n n a S y ; 8 KO p‘ ’ n h a a g ‘ ’ n I S Hans Orru™*, Henrik Olstrup?, Jaakko Kukkonen®, Susana Lépez-Aparicio®, David Segersson®, Camilla Geels’,

Tanel Tamm?, Kari Riikonen®, Androniki Maragkidou?, Torben Sigsgaard®, Jargen Brandt'?, Henrik Grythe® and

ja 232 Oslos

Abstract
Background: Residential wood combustion (RWC) is one of the largest sources of fine particles (PM, 5) in the Nordic

L} LB}
. V I I V h n 1 cities. The current study aims to calculate the related health effects in four studied city areas in Sweden, Finland, Nor-
, way, and Denmark.

Methods: Health impact assessment (HIA) was employed as the methodology to quantify the health burden. Firstly,
- - m= the RWC induced annual average PM, ; concentrations from local sources were estimated with air pollution disper-

a a Stat H e I S I n I I I r ko n n a S O 8 sion modelling. Secondly, the baseline mortality rates were retrieved from the national health registers. Thirdly, the

) b) concentration-response function from a previous epidemiological study was applied. For the health impact calcula-

tions, the WHO-developed tool AirQ+ was used.

o Results: Amongst the studied city areas, the local RWC induced PM, ; concentration was lowest in the Helsinki
a a S a I I I e a S a a S a Metropolitan Area (population-weighted annual average concentration 0.46 ug m™~>) and highest in Oslo (2.77 pg

, b ) m~?). Each year, particulate matter attributed to RWC caused around 19 premature deaths in Umea (95% Cl: 8-29), 85

in the Helsinki Metropolitan Area (95% Cl: 35-129), 78 in Copenhagen (95% Cl: 33-118), and 232 premature deaths in

- - Oslo (95% Cl: 97-346). The average loss of life years per premature death case was approximately ten years; however,
O e n a a e n I S n I n in the whole population, this reflects on average a decrease in life expectancy by 0.25 (0.10-0.36) years. In terms of the

, relative contributions in cities, life expectancy will be decreased by 0.10 (95% Cl: 0.05-0.16), 0.18 {95% Cl: 0.07-0.28),

0.22 (95% CI: 0.09-0.33) and 0.63 (95% Cl: 0.26-0.96) years in the Helsinki Metropelitan Area, Umed, Copenhagen and

Oslo respectively. The number of years of life lost was lowest in Umea (172, 95% Cl: 71-260) and highest in Oslo (2458,

a a Stat O S I O S 95% Cl: 1033-3669).
Conclusions: All four Nordic city areas have a substantial ameount of domestic heating, and RWC is one of the most

significant sources of PM 5. This implicates a substantial predicted impact on public health in terms of premature
mortality. Thus, several public health measures are needed to reduce the RWC emissions.

Keywords: Air pollution, Wood smoke, Premature death, Northern Europe, Life expectancy

Orru et al., 2022



Mojud ja valiskulud Umea piirkonnas

Estimated health effects with 95% CI

Natural mortality 7

Incidence of asthma in childrenq ———#—

fIHD events (i.e. Acute Myocardial Infarction)7 —@—

Incidence of COPD 7 ——

Incidence of Dementia 7 —#——

Incidence of Strokeq @

Incidence of Diabetes | —#—

Cardiovascular hospital admissions | ~#—

Incidence of Lung Cancer | ®

Il VALESOR

Valuation of environmental stressors

20

30

30.0 (28.3-31.7)

4.0 (1.0-6.0)

3.0 (1.0-4.0)

3.0 (2.0-4.0)

2.0(0.6-4.0)

1.0 (0.9-1.0)

1.0 (0.3-2.0)

0.8 (0.2-2.0)

0.3 (0.2-0.4)

Estimated health economic costs with 95% CI

Natural mortality

Incidence of Dementia -

Incidence of asthma in children

Incidence of Stroke -

IHD events (i.e. Acute Myocardial Infarction)

Incidence of Diabetes

Incidence of COPD A

Incidence of Lung Cancer

Cardiovascular hospital admissions

'Y

7.02 (4.58-9.38)

- 2.87 (2.71-3.05)

1.22 (0.31-2.04)

1.10 (0.36-1.84)

0.62 (0.47-0.76)

0.49 (0.19-0.79)

0.35 (0.11-0.60)

0.32 (0.23-0.39)

. 0.06 (0.04-0.09)
. 0.00 (0.00-0.00)
00 25 50 75 10.0
Million Euros

Nilsson et al., submitted
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Valiskulude hindamine

° E uroo pa KO m | SJ on h | N d a b te rV| se Table A-28 - Unit impact values applied in CAO2
2015 price year figures

m 6j U S i d (S U re m U St) ka h e | Effect recommended for and used in Main Source
meetodil:

Mortality - value of

L . €3.6 million Based on OECD (2012)
statistical life (VSL)
» Statistilise elu vaartus (Value of @ | wersiiy-vatue ot or i Previous median estimate increased
. . . life year (VOLY)® , in proportion to the increase in
Sta tIStlcal Llfe - VSL) Y mean VSL to reflect OECD (2012)
Infant Mortality (per . Lower bound of OECD (2012) (factor
° E I u aasta Vaa rtu S ( Value Of a Llfe death) €5.5 million 1.5 higher than average for adults)
. o Maca (2011), Holland (2014) with
yea r - VOLY) Chronic Bronchitis in € 63,800 concerns over severity of air

adults (per case
P ) pollution related bronchitis

. Tk Bronchitis in children
« Maksevalmidus (Willingness to (per even) €58 Hunt et al (2016)
p a y) Resp‘ira'tory Hospital €4,800 Broadly m'id-range from estimates
Admissions (per case) and similar to DCE (2018)

. s Cardiac Hospital Broadly mid-range from estimates
Eestile kohandatud VOLY véaéartused ( 202 0) Admissions (per case) €20 and similar to DCE (2018)

Restricted Activity Days

€ 47,000 (29 000-117,000) el

Work loss days (per day) €155 Amann et al (2017)

Orru et al., 2020

€131 Hunt et al (2016)




Raske hiipertensioon

Sumptomid

» pulsivad, pulseerivad peavalud ning hdgune voi
kahekordne ndgemine

« valu rinnus ja hingamisraskused

» segadustunne, pearinglus vai jdsemete tuimus

» turse jalgades, pahkluudes vdi kétes

Kui sageli?
Simptomid esinevad enamikul pdevadel, aeg-
ajalt tekivad erakorralised episoodid

Kui kaua?

Kogu dlejaanud elu

Tagajdrjed

» maérkimisvadrne mdju igapdevaelule (raskused
likumisel, autojuhtimisel voi keskendumisel)

» ravimite vétmine vajalik mitu korda paevas

» vOib vajada abi moningate igapaevaste
tegevuste juures

» aeg-ajalt haiglaravi vajadus &kiliste raskete
siimptomite téttu

Prognoos

» suurem risk sidameinfarktiks, insuldiks voi
neerupuudulikkuseks ning lihenenud eluiga

Kaaluge, kui palju on teile isiklikult vaart véhendada oma riski haigestuda haigusesse Raske

hiipertensioon tasemelt 14 kuni 7 100-st jdrgmise 10 aasta jooksul.

1. Alustage vdikseimast summast (5 €/kuus). Klsige endalt: "Kas maksaks selle kindlasti jargneva 10

aasta jooksul?"
2. Kui JAH, liikuge jédrgmise summa juurde.
3. Jatkake, kuni jduate summani, mida ei maksaks.

4. Valige kdrgeim summa, mida olete kindlalt ndus maksma.

Toendosus saada Raske hiipertensioon jargmise 10 aasta jooksul

1. Praegune risk

14% (14 inimest 100-st)

phRAAAAAAAAAMA 9

O 5 € kuus (600 € 10 aastaga)

O 10 € kuus (1200 € 10 aastaga)

O 20 € kuus (2400 € 10 aastaga)

O 50 € kuus (6000 € 10 aastaga)

O 100 € kuus (12 000 € 10 aastaga)

O 200 € kuus (24 000 € 10 aastaga)

O 500 € kuus (60 000 € 10 aastaga)

2. Riski vdhendamine

7% (7 inimest 100-st)

9 0000 000 SRS RN
rmmMAAMMAMMAMMM

O Rohkem kui 500 € kuus (60 000 € 10 aastaga)

projects.au.dk/marches o

Ma ei maksaks midagi



Ohusaaste ja mira tervisemdjude
sotsiaalmajanduslik kahju

Ohusaaste Eesti 2020:
€ 666.4 miljonit

Ahikutte saaste Eesti 2020:
€ 324.4 miljonit

Ahikutte saaste Tallinn 2015
€ 101.0 miljonit

Ahikutte saaste Tartu 2015:
€ 21.0 miljonit

SOTSIAALMAJANDUSLIKUD KAHJUD 2020

Muud allikad
15%

Teetolm liiklusest
4%

Ahikute
49%

Heitgaasid liiklusest
32%



EVA: Economic Valuation of Air pollution

Regionaalne ja
Heite kohalik hajumine
allikad .
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Ohusaaste valiskulu Ghikuhinnad

S10) NOx NH, PPM, . kokku

SO,/S0O,* 04/NO,/NO, NH,* Tolm/tuhk/EC/POA/SOA

EUR/kgSO, EUR/KgNO,  EUR/kgNH, EUR/kgPPM
Energiamajandus 5 V4 32 o4
Ahikiite 3 14 28 116
Autoliiklus 23 50 66 157
Laevandus -1.5 4 * 5
Pdllumajandus * 29 3 41
Muud allikad 6 116 13 153
Keskmine ) 22 8 64

*Madalad heited, (ihikuhinda ei arvutatud Geels et al., 2026
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Ahikutte moju sisedhu kvaliteedile

Wood burners triple harmful indoor air
pollution, study finds

Exclusive: Burners should be sold with health warnings,

say scientists who found tiny particles flooding into rooms
, @
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Chakraborty et al., 2020
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Kuye & Kumar, 2025




Erinevused sise- ja valisdhu sisaldustes kahes
elamus

» Ahikiittega eramu Pirital » Keskkutte ja HEPA filtriga korter
tiheda liiklusega tanaval
100 - - __100 -
S E:
2 60 X 60
@ 40 S 40
% 20 E 20
ﬁ 0 iz 0
s8gggsgssegzgsss SEELLEEER LY
%2 S 2 S32 R = 4 BRI HonmgHg-Hogy
—|-PM25 =-—|-PM10 -——0-PM10 —| - PM2.5 e—|-PM10 =0 -PM10

Orru et al., 2014
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Elanike hinnang meetmete tohususele

Uhistranspordi suurem rahaline
toetamine
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Kokkuvote

» Ahikutte dhusaastel vaga oluline moju elanike tervisele
» See toob kaasa haigestumise, suremuse ja eluea luhenemise

 Tervisemojudega kaasnevad vaga suured valiskulud

 Elanike teadlikkus ahikutte 6husaaste negatiivsetest mojudest
suhteliselt madal

* Lisaks valisohule mojutab ahikute ka sisedhu kvaliteeti

 Elanikud toetavad dhusaastet vahendavaid meetmeid

* Tanu erinevatele meetmetele on 6hukvaliteet paranenud
e Kuivord kulutdohusad on need meetmed » MARCHES workshop sugis 2026
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