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Introduktion
> Treefyring i husholdninger er en vcesentlig kilde til
luftforurening i Danmark

> Iscer for partikler, dioxin og PAH, men ogsa for flere
metaller - opgerelserne er dog behceftet med usikkerhed

Andel af samlet Andel af samlet

udledning i 2014 udledning i 2014
SO, 2,9 % As 1,8 %
NO, 2,0 % Cd 69,6 %
NMVOC 8,1 % Cr 48,8 %
CO 20,5 % Cu 0,4 %
PM, . 55,2 % Hg 1,7 %
BC 37,3% Pb 7,1 %
HCB 6,0 % Zn 27,9 %
PCDD/F 41,0 % PAH 62,2 %
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Traeforbrug
> Udviklingen i treeforbruget siden 1985 viser en stigning pa
224 % heraf en stigning pa 113 % siden 2000

> Forbruget af bade trce toppede i 2010 og er siden faldet
med 15 %
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Bestandsdata

> Der regnes med 4 overordnede typer af breendeovne,
pejse, 4 typer af breendekedler og treepilleovne/kedler

> Der regnes i alt med 750.000 breendeovne i Danmark, og
derudover godt 16.000 pejse

> Der regnes pt. med en udskiftning pa 25.000 brecendeovne
om dret. Dette har vceret tilfceldet de senere ar - i perioden
2004 til 2007 blev der regnet med en sterre udskiftning

> Derregnes med at 90 % af nyinstallerede ovne lever op til
svanemcerkets krav
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Fremskrivning
> Seneste offentliggjorte fremskrivning (2014) antager
rimeligt konstant treeforbrug

> Kombineret med forventningen til udskiftning af
teknologier, sa betyder det et markant fald i emissionen,
f.eks. knap 60 % for PM, ; for 2014-2035
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Geografisk fordeling - Forbedret metode
> Metoden er udarbejdet af DCE-AU
> Rumlig opl@sning fastholdt pa 1 km x 1 km

> Geogrdfisk fordeling baseret pa BBR

Bygningsanvendelse
Varmeinstallation
Opvarmningsmiddel
Supplerende varme

v

v

v

v

> En rcekke fordelingsnagler er udarbejdet og vurderet

Jeevn fordeling pd husholdninger med trcefyring
Veaegtning af primcer hhyv. sekundcer opvarmning med trce
Vcegtning af boligtyper

Veegtning af ovne hhv. kedler
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> Artikel i review (Atmospheric Environment)
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Forbedret vs. tidligere metode (1
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Forbedret vs. tidligere metode (2)
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Usikkerheder

> Treeforbrug (pr. anlceg)
> Teknologi og alder af anlaeg

> Emissionsfaltorer
> Fejli BBR

> Antal anleeg nationalt
> Placering af anlceg

> Breendsel
> Fyringsteknik

>  Variation fra ar til ar
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The integrated THOR model system
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The EVA system - Economic Valuation of Air pollution

Regional
dispersion

Specific
source

Concentration
distribution

Population
data

Calculated
exposure

Based on the impact pathway chain

Human Exposure-response

impacts functions
. Main output:
Resulting Economic e Estimates of health impacts
costs valuations « External cost
* kg prices

Brandt et al., 2013, Atm. Chem. and Phys., Vol. 13, pp. 7725-7746 & pp. 7747-7764, 2013



Health effects (species)

Exposure-response coefficient

Valuation, Euros

Morbidity
Chronic Bronchitis (PM) 8.2E-5 cases/ugm (adults) 52,962 per case
Restricted activity days (PM) 8.4E-4 days/ ugm (adults) 131 per day
Congestive heart failure (PM) 3.09E-5 cases/ ugm
16,409 per case

Congestive heart failure (CO)

5.64E-7 cases/ ugm

Lung cancer (PM)

1.26E-5 cases/ ugm

21,152 per case

Hospital admissions

Respiratory (PM)

3.46E-6 cases/ ugm

Respiratory (SO,) 2.04E-6 cases/ ugm 1,931 per case
Cerebrovascular (PM) 8.42E-6 cases/ ugm 10,047 per case
Asthma children (7.6 % < 16 years)
Bronchodilator use (PM) 1.29E-1 cases/ pgm 23 per case
Cough (PM) 4.46E-1 days/ ugm- 59 per day
Lower respiratory symptoms (PM) 1.72E-1 days/ pgm 16 per day
Asthma adults (5.9 % > 15 years)

Bronchodilator use (PM) 2.72E-1 cases/ ugm- 23 per case
Cough (PM) 2.8E-1 days/ ugm-3 59 per day
Lower respiratory symptoms (PM) 1.01E-1 days/ ugm-3 16 per day

Mortality

Acute mortality (SO,)

7.85E-6 cases/ ugm-

Acute mortality (O,)

3.27E-6*SOMQ35 cases/ pgm-3

2,111,888 per case

Chronic mortality (PM)

1.138E-3 YOLL/ pgm2 (>30 years)

77,199 per YOLL

Infant mortality (PM)

6.68E-6 cases/ ugm-= (> 9 months)

3,167,832 per case
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Premature deaths due to air pollution

Scenario (2013)
No. of premature
deaths

Due to all air
pollution

Due to emissions in
DK

Due to woodstoves in
DK (SNAP2)

DEHM DEHM DEHM/UBM
Europe incl. DK Denmark Denmark

16.7 kmm x 16.7 km 16.7 km x 16.7 km T1kmx1km
593,000 3,500 3,750
3,470 691 1,020

645 212 544

%

100

27

15
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External costs due to air pollution

Scenario (2013)
External costs (Billion DKK)

Due to all air pollution
Due to emissions in DK

Due to woodstoves in DK
(SNAP2)

DEHM DEHM DEHM/UBM
Europe incl. DK Denmark Denmark

16.7 km x 16.7 km 16.7 km x 16.7 km Tkmx 1 km

4800 28 Nn.q.
29 5.4 Nn.q.
5 1.6 4.2
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Method for high resolution map of unit costs

> Population density by 1 km x 1 km grouped in

> 4 urban categories (<100 inh., 100-1500, 1500-3000, >3000)
> 6 region (5 administrative regions plus Bornholm)
> Unit costs calculated for these 24 combinations with EVA-system

Bykategori
e

2
B :
B -

Befolkningstaethed
(Personer pr. km2)

o124
P 125-419
[ 420- 869

870 - 1467

1468 - 2266

2267 - 3406
[ 2407 - 5288
[ 5289 - 8703
B 5704 - 13731
B 13732 - 21705




Aarhus Unlver3|ty N
v DepOI'tment of EnV|ronmentO| SCIence Tabel 4.11. Enhedspriser {kr./kg) for danske brandeovne mv. (SMAF 2) for forskellige danske regioner, forskellige befolkningst=theder o underopdelt pi

regionah bidrag {Danmark of Europa) og lokalh bidrag {under 30 km fra kilder) i 2013,

. . Region Befolknings- Reg Lokal Regtloksl Reg  Lokal Regtlokal RBegl Lokal Reglteksl  Rsgl  Lokal Reg 3
U t t 2 O -| 3 Tethed MOz NC.  NO. FMz: FMas  FMas 30 EQ. 32 CO €O co
n I CO S S I n Hovedstaden  Ale 02 6 35 I3 580 BE2 4 0 145 0006 0.012 0.018
Hovedstaden <100 land 0z -2 00 I 2 627 48 0 149 0,006 0007 0,014
Hovsdstadsn <100 by 2 - 01 280 247 519 ME 0 143 0,006 0,006 0,012
> U n it c o st s b Hovsdstagen  100-1500 by 0 4 38 282 435 727 M5 0 145 0.006 0.008 0.016
y Hovedstaden  1500-3000 by 02 6 % 0 149 0,006 0.014 0,020
. Housdstaden  »2000 by 102 10 2 [} 143 0,006 0,021 0,027
> Reqlon Sizlland Al e 2 00 zE 0 145 0,006 0.002 0,009
Sizland <100 land 02 0 01 zE 0 149 0,006 0002 0,008
> Urbqn cqteqory Simland =100 by 02 -1 m 2 T2 B4 ME 0 143 0,006 0,002 0,008
Sizlland 100-1500 by 02 2 00 153 45 145 D 143 0,006 0,002 0,010
> P OI I ut q nt Sieland 1500-3000 by 0z -4 @ 23 54 645 45 0 145 0,006 0,004 0,014
Sislsnd >3000 by 02 3 3 2 553 B45 45 D 143 0,006 0012 0,018
> NO PM So Co ddsnma Al 0z -2 R R 473 48 0 149 0,006 0002 0,009
X? 2.5’ 2 ddanma =100 land w1 m e T8 a0 M5 0 149 0,006 0,002 0,008
3 Incl de COStS in D I( q nd ddznma <100 by 0 A 101 =76 68 43 0 145 0006 0,002 0,008
u ddsnma 100-1500 by 0z -2 % I 135 47 4 0 149 0,006 0002 0,009
q bro q d ddsnma 1500-2000 by 02 6 %6 28 264 556 145 0 143 0,006 0,006 0,012
ddsnma 3000 by 02 8 34 I8 428 TH M0 145 0,006 0.008 0.015
L h' iifilland Al 0 2 100 28 125 417 145 0 145 0,006 0,002 0,008
> qrqe qeoq rqp Ic idtiylland <100 land 02 -1 01 oz 75 W7 4E D 149 0,006 0002 0,008
vq riqtion in u nit costs igtivlland 2100 by 102 -1 0 2% &8 261 4 0 145 0,006 0,001 0,008
idtiyllznd 100-1500 by 02 2 3 om0 14 433 48 0 143 0,006 0,002 0,008
> 'I I ( PM emi ssi OnS in idtiylland 1500-3000 by 0w 5 %6 30 582 148 0 143 0,006 0,006 0,012
q idtivlland >3000 by 02 4 34 I 51 BT 40 43 0,006 0,011 0.017
CO penhqqen cost Nordiylland Al 02 2 00 oz W ‘2 4E 0 145 0,006 0,002 0,008
'I 3 'I 'I DI(I( qn d 3 'I 7 in Nordjylland <100 land 02 -1 01 8T #4480 143 0,006 0,001 0,008
Nordjylland <100 by 02 - 01 om0 5 45 48 0 149 0,006 0,001 0,008
ru rQI Bo rn hOI m Nordiylland  100-1500 by 102 2 100 2 108 3 M50 145 0,006 0,002 0,009
Nordjylland 1500-2000 by 02 5 7 2 T 528 148 0 145 0,006 0.006 0.012
Nordiylland >3000 by 02 5 97 IE 45T 742 4E 0 149 0,006 0,011 0.017
Bornholm Al 02 -1 00 zE 0 149 0,006 0002 0,008
Barnhalm 100 land 02 -1 01 2 [} 143 0,006 0,001 0,007
Borholm <100 by 0 -1 01 zE 0 143 0,006 0,001 0,007
Bornholm 100-1500 by 02 -1 00 64 W/E 4E D 149 0,006 0002 0,008
Barnhalm 1500-3000 by 02 3 3 3 405 145 D 143 0,006 0,002 0,009
Borholm =3000 by 02 -3 33 I 259 551 1450 145 0,006 0,007 0,013
Hele Danmark _ Alle 02 3 59 28 im4 4TE 1450 143 0,006 0.004 0,010
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Use of data by Danish Economic Councils

>

Unit costs as input to CBA for policy measures for wood

stoves

Ideal to tax emissions from wood stoves equal to their

external costs, depending on:
> Type of wood stove
> How much and how it is used
> Geographic location

Adjustments to EVA estimates

> Use twice as high value for statistical life, EVA uses about 15 mio.
DKK and D@RS about 31 mio. DKK

> Only consider costs within Denmark for wood stoves in policy
analyses (DKK 4.2bn in DK, 7.5bn in Europe incl. DK)



Aarhus University
/ A4

Department of Environmental Science

Map of unit costs and costs per hour of use

Kr. pr. kg partikler DKK per hour of use Kebenhavn Bornholm

B 130 (>3,000 inh./km2) (<100 inh./km?2)
Wood stove before 4] 5
1990
Eco-labelled wood 7 1

stove from 2015

External unit costs of ﬁealth effects of PM
from wood stoves in Denmark

Danish Economic Councils (2016)
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Policy measures for wood stoves

> 1. Tax depending on use of wood stoves

> tax per hours of use (temperature measure device in chimney)
> type of wood stove (emission factor)
> geographic location

> 2. Ban on older wood stoves

> before 1990
> before 2008
> nhon eco-labelled stoves

> 3. Total ban on all wood stoves

> 4, Scrapping payment

> assessment of current measure with subsidy of DKK 2,150 for
scrapping a wood stove older than 1990

> scenario for scrapping older than 2008

Danish Economic councils (2016)
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Net benefits of social cost of policy measures

Billion DKK per year Country Only urban areas
(>100 inh./km2)
Policy measure:

1. Tax on use on all 3.1 2.4
2. Partly ban:

- before 1990 1.1 0.8
- before 2008 2.5 1.9
- non eco-labelled 2.8 2.1
3. Total ban of all 1.9 1.8
4, Partly scrapping:

- before 1990 (current) 1.0 0.8
- before 2008 2.4 1.8

Danish Economic councils (2016)
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Further information

Project funded by the Danish

Economic Councils

HELBREDSEFFEKTER OG HELBREDSOMKOSTNIMN(
FRA EMISSIONSSEKTORER | DANMARK

AARHLS

Reports e i A e i ey | i =0a - .
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> Brandt, J., Jensen, S.S., Andersen, M.S,, Plejdrup, M.S., Nielsen, O.K. 2016. Helbredseffekter og helbredsomkostninger

fra emissionssektorer i Danmark. Aarhus Universitet, DCE - Nationalt Center for Milje og Energi, 47 s. - Videnskabelig

rapport fra DCE - Nationalt Center for Milje og Energi nr. 182. http://dce2.au.dk/pub/SR182.pdf

> De @konomiske Rad (2016): Veerdi af statistisk liv, luftforurening, Danmark fossilfri 2050. Diskussionsoplceg. Made i Det

Miljeskonomiske Rad 1. marts 2016. 248 s. http://www.dors.dl/files/media/rapporter/2016/M16/m16_disk.pdf
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