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Tiivistelma

EU:n paastdkaupan neljatta kautta (2021-2030) varten uudistettu paastdkauppadirektiivi astui voimaan
huhtikuussa 2018. Euroopan komissio on esitellyt erillisissé keskustelupapereissa vaihtoehtoja paasto-
kaupan yksityiskohtaisiin s&adoksiin, joiden pohjalta Poyry Management Consulting Oy on arvioinut
Suomen kannalta keskeisia kysymyksia. Tutkimushanke koostuu useista erillisista tutkimuskysymyksis-
t4, ja se jatkuu vuoden 2019 aikana.

Uudistetussa paastokauppadirektiivissa muutetaan hiilivuodon riskille merkittavasti alttiina olevan teolli-
suuden kriteereita. Kriteerit tayttéavat toimialat ja toimialan osat paédsevat niin sanotulle hiilivuotolistalle,

ja ovat oikeutettuja laskennallisesti tayteen paastdoikeuksien ilmaisjakoon. Euroopan komission julkai-

seman alustavan hiilivuotolistan perusteella arvioitiin vaikutusta suomalaisten laitosten paasyyn ilmais-
jaon piiriin. Tuloksena teollisuuden ilmaisjaon maéaraan ei ole odotettavissa merkittdvaa muutosta Suo-
men tasolla, mutta yksittéisille teollisuudenaloille ja laitoksille hiilivuotolistalta putoamisella voi kuitenkin
olla merkitysta.

Selvityksessa tarkasteltin myds mahdollisuutta myéhemmin laajentaa paastdkauppaa kattamaan koko
lammityssektori siséltdéen myds kiinteistokohtaisen lammityksen. Paastokaupan ohjausvaikutusta kiin-
teistokohtaisen lammityksen paastévahennyksiin EU:ssa pidetaén melko alhaisena, ja lammityssektorin
kehitysté voidaan toisaalta ohjata myds muilla keinoilla. Kansalliset ohjauskeinot eivét kuitenkaan valt-
tamatta takaa paastojen vahentamista optimaalisella tavalla.

Liite 1 Potential to reduce emissions in the European heating sector — EU ETS or other mechanisms?

Tama julkaisu on toteutettu osana valtioneuvoston vuoden 2017 selvitys- ja tutkimussuunnitelman
toimeenpanoa (tietokayttoon.fi).

Julkaisun siséllosta vastaavat tiedon tuottajat, eiké tekstisisaltd valttaméatta edusta valtioneuvoston
nakemysta.
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Sammandrag

Revisionen av EU:s utslappshandelssystem (EU-ETS) inforde i den fjarde perioden (2021-2030) ett
fornyat utslappshandelsdirektiv som tradde i kraft i april 2018. Europeiska kommissionen har lagt fram
alternativ for detaljerad lagstiftning om utslappshandel pa grundval av vilket Péyry Management Consul-
ting Oy har utvarderat de viktigaste fragorna for Finland. Forskningsprojektet bestar av flera separata
forskningsfragor och kommer att fortsatta under 2019.

Det reviderade direktivet om handel med utslappsréatter kommer att &ndra kriterierna for industrin som
ar vasentligt utsatta for risken for koldioxidlackage. Branscher och industrisegment som uppfyller kriteri-
erna har tillgang till den sa kallade koldioxidlackagelistan och ar berattigade till fullstandig fordelning av
utslappsratter. Pa grundval av en preliminar koldioxidlackagelista som offentliggjordes av Europeiska
kommissionen bedémdes effekterna av den fria tilldelningen for finska industrianlaggningar. Baserat pa
analysen pa hela industrinivan finns det ingen signifikant férandring av den fria tilldelningen, men det
kan vara negativ paverkan pa enskilda industrier och anlaggningar som faller utanfor koldioxidlacklistan.

Studien utvarderade ocksa den potentiella expansionen av handel med utslappsréatter som tacker hela
varmesektorn, inklusive individuella varmepannor i byggnader. Slutsatsen ér att effekterna av handel
med utslappsratter pa utslappsminskningar inom varmesektorn pa EU-niva anses vara ganska laga.
Utslappsminskningar inom uppvarmningssektorn kan uppnas med nationell politik, men eftersom det
finns variationer mellan lander varierar effektiviteten och potentialen for utslappsminskning kanske inte
utnyttjas optimalt.

Bilaga 1 Potential to reduce emissions in the European heating sector — EU ETS or other mecha-
nisms?

Den har publikationen ar en del i genomférandet av statsradets utrednings- och forskningsplan for
2017 (tietokayttoon.fi/sv).

De som producerar informationen ansvarar for innehallet i publikationen. Textinnehallet aterspeglar
inte nodvandigtvis statsradets standpunkt
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Abstract

Revision of the EU Emission Trading System (EU-ETS) for the fourth (2021-2030) period introduced a
renewed emissions trading directive that entered into force on April 2018. The European Commission
has presented options for detailed emissions trading legislation, on the basis of which Péyry Manage-
ment Consulting Oy has assessed the key issues for Finland. The research project consists of several
separate research questions and will continue during 2019.

The revised emissions trading directive will change the criteria for industry that is significantly exposed
to the carbon leakage risk. Industries and industry segments that fulfill the criteria have access to the
so-called carbon leakage list and are eligible for full allocation of emission allowances. On the basis of
preliminary carbon leakage list published by the European Commission, the impact on free allocation for
Finnish industry plants was assessed. Based on the analysis, on the whole industry level, there is no
significant change in the free allocation, but there might be negative impact for individual industries and
plants that fall off the carbon leakage list.

The study also assessed the potential expansion of emissions trading to cover the entire heating sector,
including individual heating boilers in buildings. It was concluded that the impact of emissions trading on
emission reductions in heating sector in the EU level is considered rather low. Emissions reductions in
the heating sector can be achieved with national level policies, but as there is variation between coun-
tries, the efficiency varies, and the emissions reduction potential might not be optimally utilised.

Appendix 1  Potential to reduce emissions in the European heating sector — EU ETS or other mecha-
nisms?

This publication is part of the implementation of the Government Plan for Analysis, Assessment and
Research for 2017 ( tietokayttoon.fi/en).

The content is the responsibility of the producers of the information and does not necessarily repre-
sent the view of the Government.
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LIITE 1 — Potential to reduce emissions in the European heating sector — EU ETS or
other mechanism



1. JOHDANTO

EU:n paastokauppajarjestelma on EU:n ilmastopolitikan kulmakivi paastéjen vahentami-
seen kustannustehokkaasti ja maailman ensimmaéinen ja laajin kasvihuonekaasujen markki-
na. Paastdkauppa toimii “cap and trade” — periaatteen mukaisesti, jolloin paastékauppaan
kuuluville péastdille on asetettu absoluuttinen maksimi markkinoille laskettavien p&astdoike-
uksien maaran kautta, ja osallistujat voivat kdyda kauppaa paastdoikeuksilla keskenaan ja
oikeuksia voi my6s siirtdd vuosien valilla.

Paastokauppa on jaettu jaksoihin, joilla on sovellettu erilaisia periaatteita mm. paastdoike-
uksien jakotavassa toimijoille, seka absoluuttisissa paastotavoitteissa. EU:n paastokaupan
ensimmainen kausi kattoi vuodet 2005—-2008, toinen kausi vuodet 2008—-2012, paraikaa
kaynnissa oleva kolmas kausi loppuu vuonna 2020 ja neljas kausi kattaa vuodet 2021—
2030.

Neljatta paastokauppakautta varten Euroopan komissio esitti kesélla 2015 paastdkauppadi-
rektiiviin (Directive 2003/87/EC) muutoksia, joiden tavoitteena on saattaa paastokauppajar-
jestelma vuoteen 2030 ulottuvien EU:n ilmasto- ja energiapolitiikan puitteiden mukaiseksi.
Tama ehdotus oli ensimmainen vaihe prosessissa, jolla vihennetdén kasvihuonekaasuja
EU:ssa véahintdan 40 % vuoteen 2030 mennessa. Uudistettu paastokauppadirektiivi (Directi-
ve (EU) 2018/410) astui voimaan huhtikuussa 2018. Tama direktiivi on myos pohjana Suo-
men paastokauppalaille, jonka uudistamistyd on kaynnistetty (HE 228/2018 vp).

Taman selvityksen tarkoituksena on tunnistaa uuden paastdkauppadirektiivin (Directive
(EV) 2018/410) merkittavat vaikutukset Suomelle ja tukea ty6- ja elinkeinoministeriéta EU-
tason neuvotteluissa, joissa maaritetadn direktiivin yksityiskohtaiset saadtkset. Komissio on
esittanyt erilaisia vaihtoehtoja saadoksiin liittyen, ja osalla naista esityksista on tai voi olla
merkittavaakin vaikutusta paastokauppasektoriin tai joihinkin sektorin toimijoihin Suomessa.
Naita vaikutuksia on tutkittu tdssa selvityksessa. Vuoden 2018 aikana P&yry on toteuttanut
erillisia tarkasteluita esilla olleiden keskustelupapereiden tai muiden dokumenttien tai aloit-
teiden pohjalta. Naiden tarkasteluiden taustat ja johtopaéatokset on esitetty seuraavissa kap-
paleissa. Osa tarkasteluista on tehty luottamuksellisella yritys- tai toimipaikkakohtaisella
datalla, mista johtuen raportissa esitetaan nailta osin ainoastaan tausta ja tulokset yhteen-
vetona.

Taman valiraportin kappaleessa 2 on selvitetty EU:n paastdkauppajarjestelmén laajentami-
sen mahdollisuuksia kattamaan kiinteistokohtaiset lammitysjarjestelmat, jotta voitaisiin pa-
rantaa paastokaupan ohjaavuutta. Aloite tarkasteluun tuli Suomelta valmistellessa EU -
maiden ministereiden Green Growth Group (GGG) — ryhman keskusteluita syksylla 2018.
Suomessa lammitys perustuu vahvasti kaukolamp6on tai sdhkéon, jotka ovat jo nyt mukana
paastdokaupassa. Monissa muissa EU-maissa taas lammitys on voimakkaammin kiinteisto-
kohtaisten fossiilisia polttoaineita kayttavien kattiloiden varassa, jotka eivéat ole paastokau-
pan piirissa.

Raportin kappaleissa 3, 4 ja 5 tarkastellaan uuden paastokauppadirektiivin (Directive (EU)
2018/410) yhteydessa esitettyja paastooikeuksien ilmaisjakoon liittyvia muutosehdotuksia
neljannelle paastdkauppakaudelle 2021-2030 ja niiden vaikutuksia Suomen kannalta. Ana-
lyysin tarkoituksena on ollut vuoden 2018 aikana tukea Tyo- ja elinkeinoministeriota EU-
tason neuvotteluissa, joissa maaritetddn uuden paastokauppadirektiivin yksityiskohtaiset
sadadokset.



Kappaleessa 3 pureudutaan tarkemmin ehdotettuihin ilmaisjaon uudistuksiin koskien kauko-
lampdsektoria ja muuta lammitysmarkkinaa. Analyysi pohjautuu luottamukselliseen Euroo-
pan komission keskustelupaperiin "Komission paatoksen 2011/278/EU muutoksesta (Brys-
sel, 7. helmikuuta 2018)”. Kaukolamma®n maaritelma ei ole selva EU -kontekstissa, ja sen
vuoksi komissio esittaékin keskustelupaperissaan ehdotuksia sille, mikéa lampdenergia tulisi
maaritelld kaukolammoksi ja taten oikeutetuksi 2030 asti jatkuvaan korkeampaan ilmaisja-
koon. Kappaleen 3 tarkastelussa analysoidaan tarkemmin kaukolammaon mééaritelmén vai-
kutusta ilmaisjakoon Suomessa, seké tarkastellaan, kuinka lammaon jakelussa erotellaan
ilmaisjakoon oikeutetut kohteet kohteista, jotka eivat ole oikeutettuja paastooikeuksien il-
maisjakoon.

Euroopan komissio julkaisi toukokuussa 2018 alustavan hiilivuotolistan paéstokaupan nel-
jannelle kaudelle (2018/C 162/01). Kappaleessa 4 esitetaan tdméan alustavan hiilivuotolistan
vaikutusta Suomen teollisuuden saaman ilmaisjaon kokonaisméaéaraén seka analysoidaan
putoamisvaarassa olevien teollisuudenalojen vaikutusta Suomessa.

Kappaleessa 5. analysoidaan ilmaisjaon muutosehdotusten vaikutuksia useissa erityistapa-
uksissa Suomessa pohjautuen luottamukselliseen Euroopan komission keskustelupaperiin
"Komission paatoksen 2011/278/EU muutoksesta (Bryssel, 12. maaliskuuta 2018)”.



2. PAASTOVAHENNYSPOTENTIAALI EUROOPAN
LAMMITYSSEKTORILLA — PAASTOKAUPPA VA|
MUUT OHJAUSKEINOT?

Seuraavassa on esitetty tiivistelméa englanninkielisesta selvityksesta, joka on tdmén raportin
litteena.

2.1. Tausta

Tassa tarkastelussa selvitettiin mahdollisuuksia laajentaa EU:n paastokauppajarjestelmaa
kattamaan kiinteistokohtaiset lammitysjarjestelmat, jotta voitaisiin varmistaa EU:n paastova-
hennystavoitteiden saavuttaminen pidemmalla tahtaimella. Aloite kiinteistékohtaisen [ammi-
tyksen sisallyttamisesta paastokauppaan tuli EU- maiden ministereiltd Green Growth Group
(GGG) —ryhméan keskusteluissa syksylla 2018. Aloitteen tavoitteena on parantaa paasto-
kaupan ohjaavuutta ottamalla lisatoimialoja mukaan paastokauppaan. Suomessa lammitys
pohjautuu laajasti mm. kaukolampdon ja sahkoa kayttaviin lammitysmuotoihin, jotka ovat jo
nyt mukana paastokaupassa. Muissa EU -maissa taas ollaan voimakkaammin kiinteistokoh-
taisten [ammityskattiloiden varassa, jotka eivéat ole paastdkaupan piirissa.

Talla hetkelld noin 75 % EU:n jasenvaltioiden kuluttamasta lammityksesta ja jadhdytyksesta
tuotetaan fossiilisilla polttoaineilla (COM(2016) 51 final). Poyryn tutkimuksen ("Pdyry Point
Of View — May 2018. Fully decarbonising Europe’s energy system by 2050”) mukaan hiilidi-
oksidipaastbvapaan EU:n [ammityssektorin saavuttaminen vaatisi merkittavia muutoksia
koko energiajarjestelméaéan. Fossiilisia polttoaineita kayttavat lammityskattilat korvattaisiin
paaasiassa sahkolla ja mahdollisesti myos vedylla vuoteen 2050 mennessa. Kaytannossa
ainoastaan pieni osa lammityssektorilla nykyisin kaytetysta kaasusta ja 6ljysta voidaan kor-
vata uusiutuvilla polttoaineilla ja suurin osa laajamittaiseen paastévahennykseen vaaditta-
vasta muutoksesta on toteutettava korvaamalla fossiilisia polttoaineita kayttavia lammitys-
kattiloita hiilineutraaliin séhké6n perustuvilla lammitysratkaisuilla (P6yry, 2018).

Kiinteistokohtaiset lammitysratkaisut hallitsevat EU:n paastokauppajarjestelmaan kuuluvien
valtioiden lammityssektoreita (Kuva 1). Talla hetkella noin 90 % tilalammityksesta ja lampi-
man kayttdveden valmistuksesta tuotetaan hajautetusti kiinteistokohtaisilla lammitysratkai-
suilla ja noin 10 % osuus keskitetysti kaukolammolla (European Commission, 2016).



Kuva 1 Lammityssektorin loppuenergiankulutus EU:n paastokaupan katta-
missa maissa vuonna 2012
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Lahde: Poyryn analyysi perustuen European Commission (2016) tietoon

Erilaisilla poliittisilla ohjauskeinoilla voidaan kannustaa lammityssektorin paastovahennyksiin
vaikuttamalla rakennusten energiatehokkuustoimiin, nykyisten lammitysratkaisujen polttoai-
nevaihdoksiin, seka lammitysteknologioiden uusimiseen. EU:n nykyinen paastokauppajar-
jestelma kattaa suoraan ainoastaan kaukolampdétuotannon paastot seka kiinteistokohtaises-
sa lammityksessa kaytetyn sahkon paastot. Paastokauppajarjestelméan ulkopuolelle jaa
siten suuri osa Kiinteistokohtaisista lammitysratkaisuista. Kaukolammon ja kiinteistokohtais-
ten lammitysjarjestelmien paastévahennyksia ohjataan taten erillisilla ohjauskeinoilla, mista
johtuen paastdkauppa asettaa lammitysmuodot eridviin kilpailuasemiin.

EU on korostanut lammityssektorin paastévahennyksien tarvetta vuoteen 2030 mennessa.
Ehdotus uudesta uusiutuvan energian direktiivista asettaakin suuntaa-antavan tavoitteen
uusiutuvien energialahteiden kayton lisaamiselle lammitys- ja jaahdytyssektorilla vuoteen
2030 mennessa (Interinstitutional File: 2016/0381(COD)). Taman liséksi EU korostaa yha
enemmissa maarin tarvetta edistda rakennusten energiatehokkuutta parantavia toimia. Tas-
ta esimerkkind EU:n lahes nollaenergiarakentamisen maaraykset kaikille uusille rakennuk-
sille (Directive (EU) 2018/844), pitkan aikavalin peruskorjausstrategia kansallisen rakennus-
kannan energiatehokkuuden parantamiseksi (Directive (EU) 2018/844), seka vaatimus ra-
kennusten energiaa kayttavien laitteiden energiatehokkuuden parantamiseen (2009/125/EC
ja COM(2016) 773 final). Lisaksi ehdotettu uusi energiatehokkuusdirektiivi asettaa jasenval-
tiokohtaisen energiansaastotavoitteen kaudelle 2021-2030 (COM(2016)0761-C8-
0498/2016- 2016/0376(COD)).



2.2. Johtopéaatokset

Kiinteistokohtaisten lammitysjarjestelmien arvioidaan aiheuttavan vuodessa yhteensa noin
650 MtCO2 verran paastdja EU:n paastdkauppaan kuuluvissa maissa. Jos nAdméa paastot
huomioitaisiin péastdkaupassa, vastaisivat ne noin 25 %:a koko EU:n paastdkaupasta.
Paastot jakautuvat epatasaisesti valtioiden kesken, jolloin mahdollisen paéasttkaupan laa-
jentamisen vaikutukset kohdistuisivat erisuuruisina eri jasenmaihin (Kuva 2). Koska asumis-
sektori tuottaa 64 % kaikista kiinteistokohtaisen lammityksen paéstoista EU:n paéstdkaupan
kattamissa maissa, EU:n paéstdkauppajarjestelman laajennuksen myota jarjestelman piiriin
tulisi potentiaalisesti suuri maaré hyvin pieniéa kiinteistokohtaisia lammitysratkaisuja.

Kuva 2 Paastojen jakautuminen asiakassegmenteittéin kiinteistokohtaisessa
[ammityksessa EU:n paastokaupan kattamissa maissa vuonna 2012
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Lahde: Poyryn analyysi perustuen European Commission (2016) tietoon

EU:n paasttkaupan laajentaminen kiinteistokohtaiseen lammitykseen tarjoaisi kuluttajalle
samanlaisen kustannuskannustimen lammitysteknologian valintaan ja energiakulutuksen
vahentamiseen kuin polttoaineverotus. Fossiilisten polttoaineiden korkeaa verotusta kayte-
taankin jo nykyisin kannustamaan kuluttajaa valitsemaan uusiutuvaan energiaan perustuva
lammitysratkaisu. Verojen suuruus kuitenkin vaihtelee merkittavasti maiden valilla.

Tyypillisesti [ammitystavan valinta tapahtuu rakennusvaiheessa tai kun vanhaa lammitysrat-
kaisua on uusittava. Korvaamalla polttoainevero kokonaan tai veron taydentadminen paasto-
kaupan paastokustannuksilla johtaisi todennakoisesti nykyistd suurempaan vaihteluun kulut-
tajan [ammityskustannuksissa, koska paéasttoikeuden hinta maaraytyy markkinaehtoisesti.
Tama voisi olla kuluttajan kannalta epasuotuisaa ja mahdollisesti heikentaisi ohjauksen
vaikuttavuutta polttoaineverotukseen verrattuna.

Energiatehokkuutta voidaan edistaa lisdksi lAmmitysmuodosta riippumattomilla ohjauskei-
noilla.



EU: n paastokauppajarjestelman mahdollisessa laajentamisessa on huomioitava sen vaiku-
tus valtioiden verotuloihin. Jos EU:n paastokauppajarjestelmaélla korvattaisiin fossiilisten
polttoaineiden verotusta, olisi silla huomattava vaikutus jasenmaiden verotuloihin. Vastaa-
vasti paastdoikeuksien lukumaaran noustessa kasvaisivat kuitenkin myds jasenmaiden huu-
tokauppatulot paasttoikeuksista.

Kiinteistokohtaisen lammityksen sisallyttdminen paastokaupan piiriin voisi auttaa lammitys-
sektoria vAhentdm&an paastoja markkinaehtoisella tavalla ja tukea EU:n pyrkimysta hii-
lineutraalisuuteen vuoteen 2050 mennessa. Paastékaupan ohjausvaikutusta kiinteistokoh-
taisen lammityksen péaastovahennyksiin voidaan kuitenkin pitaé melko alhaisena. Kiinteisto-
kohtaisen lammityssektorin hintajousto on arvioitu matalaksi (AEA, 2012), misté johtuen
[ammityssektorin potentiaali uutena edullisena paastévahennyslahteena olisi todennakoi-
sesti rajallinen.

Muut ohjauskeinot kuten fossiilisten polttoaineiden korkea verotus ja investointituet hiilineut-
raaleihin lammitysteknologioihin siirtymiseen voivat paremmin ohjata sek& olemassa olevien
ettd uusien rakennusten paastévahennysta. Liséksi tiukat energiatehokkuusvaatimukset
rakennusmaarayksissé varmistavat rakennusten vahaisen lammitysenergian ominaiskulu-
tuksen. Nykyiset energiatehokkuusvaatimukset, kansallinen polttoaineverotus ja muut ohja-
uskeinot eivat ole kuitenkaan osoittautuneet tehokkaiksi kiinteistokohtaisen lammityssektorin
paastdjen vahentdmisessa. Lammityssektorin suuresta merkityksesta kokonaispaastojen
kannalta johtuen talle sektorille tulisi suunnata uusia toimenpiteita paastojen vahentamisek-
si. Paastokauppa voi olla yksi téllainen keino haasteista huolimatta.
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3. EUROOPAN KOMISSION PAIVITETYN HIILI-
VUOTOLISTAN VAIKUTUKSET SUOMALAISEN
TEOLLISUUDEN KANNALTA

3.1. Tausta

Euroopan komissio julkaisi toukokuussa 2018 alustavan hiilivuotolistan paéstdkaupan nel-
jannelle kaudelle (2018/C 162/01). TAman osaselvityksen tarkoituksena oli selvittdd tdman
hiilivuotolistan vaikutusta Suomen teollisuuden saaman ilmaisjaon kokonaismaaraén seka
analysoida putoamisvaarassa olevien teollisuudenalojen vaikutusta Suomessa.

Uudessa paastokauppadirektiivissa (Directive (EU) 2018/410) muutetaan hiilivuodolle mer-
kittdvasti alttiina olevan, ja nain ilmaisjakoon oikeutetun teollisuuden maaritelm&a. Siina
tayteen ilmaisjakoon katsotaan olevan oikeutettu, jos tietyt kriteerit liittyen seka paasto- etta
kaupankaynti-intensiteettiin (kauppa paasttkauppaan kuulumattomien maiden kanssa) tayt-
tyvat, kun aiemmin pelkka kustannus- tai kaupankaynti-intensiteetti on yksin saattanut siihen
riittdd. Paasto- ja kaupankaynti-intensiteetin perusteella laskettavaa kerrointa kutsutaan
hiilivuodon indikaattoriksi*. Hiilivuotolistalle voi paasta myos laadullisin perustein kuten en-
nenkin, mutta siihen liittyvia kriteereita on tiukennettu.

3.2. Johtopaatokset

Komission ehdotuksen mukaisen ilmaisjaon piiriin voi kuulua yhteensa 236 suomalaista
laitosta (2018/C 162/01). Taman selvityksen analyysissa hyddynnettiin Suomen ilmaisjako-
paatdksen pohjana olevia kolmannen paasttkauppakauden laskelmia (TEM, 2018), jotka
saatiin kayttdon tyo- ja elinkeinoministerion suostumuksella. Naista laitoksista 214 laitosta
kuuluu kvantitatiivisen arvion perusteella merkittdvan hiilivuodon riskin listalle, joten ne paa-
sevat ilmaisjaon piiriin (Taulukko 1). Yhteensa 22 laitosta on putoamisvaarassa ilmaisjaon
suhteen ja voi hakea toisen tason arviointeja. Analyysin perusteella hiilivuotolistan ulkopuo-
lelle neljannella kaudella jaa 69 laitosta niista laitoksista, jotka ovat olleet kolmannella kau-
della ilmaisjaon piirissa. Ilmaisjaon maara naissa laitoksissa vuonna 2017 oli yhteensa 395
ktCO2/a.

* Kolmansien maiden kanssa kaytavan kaupan intensiteetti kerrottuna (eli suhde toisaalta kolmansiin maihin kohdistuvan viennin kokonaisarvon ja
kolmansista maista tapahtuvan tuonnin seka toisaalta Euroopan talousalueella olevien markkinoiden kokonaiskoon (vuosittainen liikevaihto seka koko-
naistuonti kolmansista maista) vélilla) paastoéintensiteetilla, mitattuna kgCO2:na, jaettuna niiden bruttoarvonlisayksella (euroina), on yli 0,2.
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Taulukko 1 Suomalaisten laitosten lukumaara ja ilmaisjaon maara vuonna
2017 komission ehdottaman jaottelun mukaisesti

Arviointikriteeri

Hiilivuodon indikaattori on yli 0,2
Hiilivuodon indikaattori on yli 0,15

Péaastointensiteetti on yli 1,5
Lueteltu vuosia 2015-2020 koskevan hiilivuoto-

Status neljannella
kaudella

Hiilivuotolistalla 214

luettelon eriytetylla tasolla (PRODCOM 6 tai 8)

Laitokset, jotka ovat kolmannella kaudella saa-
neet ilmaisjakoa, mutta jotka eivat ole mukana

neljannen kauden hiilivuotolistalla
Lahde: Suomen ilmaisjakopéétdksen pohjana olevat laskelmat kolmannelle paéstokauppakaudelle (TEM, 2018)

maara

Putoamisvaarassa 15
Putoamisvaarassa 4

Putoamisvaarassa

3

Hiilivuotolistan
ulkopuolella

69

Laitosten luku-

liImaisjaon maara
2017 (1000 tCO2)

14 117
27
19

15

395

Komission ehdotuksessa hiilivuotolistan ulkopuolelle jaavat 69 laitosta teollisuudenaloittain
sekad naiden aiemmin saama ilmaisjaon maara on esitetty tarkemmin Taulukko 2.

Taulukko 2 Neljannelld kaudella hiilivuotolistan ulkopuolelle jaéavien laitosten
jailmaisjaon maara Suomessa teollisuudenaloittain

NACE-koodi

1399

3011

1104
2453

2571

1101

2059

2899
1419

2120
2211

2362
2540
2811
1622
2391
Yhteensa

Kuvaus

Muualla luokittelematon tekstiilituotteiden
valmistus

Laivojen ja kelluvien rakenteiden rakenta-
minen

Muiden tislaamattomien juomien valmistus
kéymisteitse

Kevytmetallien valu

Ruokailu- ja leikkuuvélineiden yms. Valmis-
tus

Alkoholijuomien tislaus ja sekoittaminen;
etyylialkoholin valmistus kdymisteitse
Muualla luokittelematon kemiallisten tuot-
teiden valmistus

Muualla luokittelematon erikoiskoneiden
valmistus

Muiden vaatteiden ja asusteiden valmistus
Laékkeiden ja muiden ladkevalmisteiden
valmistus

Renkaiden valmistus ja uudelleenpinnoitus
Kipsituotteiden valmistus rakennustarkoi-
tuksiin

Aseiden ja ammusten valmistus
Metallirakenteiden ja niiden osien valmistus
Asennettavien parkettilevyjen valmistus
Hiontatuotteiden valmistus

Laitosten lukumaara
(kpl)

17

14

10

[y

N L

69

Léhde: Suomen ilmaisjakopaéatdksen pohjana olevat laskelmat kolmannelle paéstokauppakaudelle (TEM, 2018)

lImaisjaon méaéara 2017
(1000 tCO2/a)

25

73

52
84

15
34
27

0,3
20

2
22

11
2
0,3
18
8

395

Putoamisvaarassa olevat laitokset on esitetty vastaavasti tarkemmin Taulukko 3.
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Taulukko 3 Neljannella kaudella putoamisvaarassa olevien laitosten ja ilmais-
jaon maara Suomessa teollisuudenaloittain

Laitosten lukumaara lImaisjaon méaara 2017

NACE-koodi  Teollisuudenala (kpl) (1000 tC0O2)
2611 Elektronisten komponenttien valmistus 13 25
1051 Rasvaton maitojauhe 3 15

Poltettujen tiilien ja muun rakennuskeramii-
2332 kan valmistus 4 19

Muiden teknisten keraamisten tuotteiden
2344 valmistus 2 2
Yhteensa 22 61

Lahde: Suomen ilmaisjakopéétoksen pohjana olevat laskelmat kolmannelle paéstékauppakaudelle (TEM, 2018)

Arvio paastdoikeuksien hankinnasta aiheutuvista lisékustannuksista neljannella paasto-
kauppakaudella ilmaisjaon ulkopuolelle jaaville teollisuudenaloille on esitetty Kuva 3 ja pu-
toamisvaarassa olevissa laitoksissa Kuva 4. Lisdkustannuksilla tarkoitetaan niitd paastooi-
keuksien hankinnasta aiheutuvia kustannuksia, jotka laitokset voisivat valttaa, mikali niille
jaettaisiin ilmaisjakoa vastaavasti kuin merkittavan hiilivuodon riskin teollisuudenaloille. Kus-
tannusarvio perustuu arvioon ilmaisjaon maarasta eri tapauksissa sekd paastéoikeuden
hinnankehityksestd, joka on esitetty

Kuva 5. Liséksi analyysissa on oletettu ilmaisjaon perusteena olevan tuotantotason pysyvan
vakiona kaikissa kuvan teollisuudenaloissa koko tarkastelujakson ajan.

Kuva 3 Paastooikeuksien hankinnasta aiheutuva vuosittainen lisdkustannus
neljannelld kaudella (2021-2030) ilmaisjaon ulkopuolelle jaaville teollisuu-
denaloille

Arvioitu
kustannusvaikutus
(mEUR/a)

D —

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

/453 - Kevytmetallien valu
3011 - Laivojen ja kelluvien rakenteiden rakentaminen
e 1104 - Muiden tislaamattomien juomien valmistus kdymisteitse
=====1101 - Alkoholijuomien tislaus ja sekoittaminen; etyylialkoholin valmistus kédymisteitse
2059 - Muualla luokittelematon kemiallisten tuotteiden valmistus
===1399 - Muualla luokittelematon tekstiilituotteiden valmistus
e 2211 - Renkaiden valmistus ja uudelleenpinnoitus
=== 1419 - Muiden vaatteiden ja asusteiden valmistus
1622 - Asennettavien parkettilevyjen valmistus
Muut

Léhde: Suomen ilmaisjakopaéatdksen pohjana olevat laskelmat kolmannelle paastokauppakaudelle (TEM, 2018)
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Kuva 3 esitetty kustannusarvio perustuu oletukseen, etté ilmaisjako pienenee edella listattu-
jen laitosten osalta vastaavasti kuin hiilivuotolistan ulkopuolelle jaavilla teollisuudenaloilla.

Kuva 4 Paastooikeuksien hankinnasta aiheutuva mahdollinen lisdkustannus
neljannella kaudella (2021-2030) hiilivuotolistalta putoamisvaarassa oleville
teollisuudenaloille?

Arvioitu
kustannusvaikutus
1.0 (mEUR/a)
2611 - Elektronisten komponenttien valmistus
0.8 —

1051 - Rasvaton maitojauhe

06 e 2332 - Poltettujen tiilien ja muun rakennuskeramiikan valmistus

e 2 344 - Muiden teknisten keraamisten tuotteiden valmistus //
0.4

=

0.2

_J

0.0 ———

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Lahde: Suomen ilmaisjakopaétoksen pohjana olevat laskelmat kolmannelle paastokauppakaudelle (TEM, 2018)

Kuva 5 Oletuksena kaytetty arvio paastdoikeuden hinnankehityksestéa vuosi-
na 2018-2030

Paastooikeuden
hinta €tCO2

ZZ _—
20 /
/

emm—

10

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Lahde: FTI Consulting (2016)

lImaisjaon kokonaismaara suomalaiselle teollisuudelle kolmannella paastokauppakaudella
(2013-2020) ja arvio sen kehittymisesta uudistetun direktiivin mukaan neljannelle kaudelle
(2021-2030) on esitetty Kuva 6.

2 Yksittaisina kayrina ilmaisjaon maaralta 9 suurinta teollisuudenalaa, loput teollisuudenalat sisaltyvat kayraan "Muut”.
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Kuva 6 llmaisjaon maara vuosille 2013-2020 ja arvio sen kehittymisesta vuo-
sina 2021-2030 suomalaiselle teollisuudelle

1000t CO2/a

25,000

20,000

15,000

10,000

5,000

0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Ei-Hiilivuoto (4. kausi)
u Ei-Hiilivuoto (3. kausi)
m Hiilivuoto, Sahat
u Lueteltu vuosia 2015-2020 koskevan hiilivuotoluettelon eriytetylla tasolla (PRODCOM 6 tai 8)
B P&astdintensiteetti on yli 1,5
m Hiilivuodon indikaattori on yli 0,15

m Hiilivuodon indikaattori on yli 0,2

Lahde: Suomen ilmaisjakopaétoksen pohjana olevat laskelmat kolmannelle paéstokauppakaudelle (TEM, 2018)

Kolmannella paasttkauppakaudella ilmaisjaon maaraa pienennettiin erilaisilla kertoimilla
(monialainen korjauskerroin ja lineaarinen vahennyskerroin). Neljannella kaudella monialais-
ta korjauskerrointa ei enaa lahtokohtaisesti kayteta. limaisjaon maaraa pienentad muutos
kaytettavissa vertailuarvoissa. llmaisjakoa koskevassa direktiivimuutoksessa vertailuarvojen
on arvioitu olevan 3-24 % pienemmat jaksolla 2021-2025 ja 4-32 % pienemmat jaksolla
2026-2030 kuin mita ne olivat kolmannella kaudella. Analyysissa oletettiin pieneneman
olevan haarukan puolessa valissa, eli 13,5 % ensimmaisella ja 18 % toisella jaksolla. Nel-
jannella paastdkauppakaudella ilmaisjakoa nostaa monialaisen korjauskertoimen oletettu
poistuminen. limaisjakoa taas laskee vertailuarvojen lasku. Naiden tekijéiden yhteisvaiku-
tuksena ilmaisjaon maara suomalaiselle teollisuudelle neljannen kauden alussa nousee
hieman verrattuna vuoteen 2020. Neljannen kauden toisella puoliskolla vertailuarvojen lisa-
laskun ansiosta ilmaisjako on kuitenkin jonkin verran vuoden 2020 arvoa pienempi. Neljan-
nella kaudella keskimaérin suomalaisen teollisuuden saama ilmaisjako on noin 15 % pie-
nempi kuin vuonna 2017.

Hiilivuotolistalta putoamisvaarassa olevien teollisuudenalojen ilmaisjaon vuotuinen maara
laskee noin 20 ktCO2 keskimaarin neljantend paastokauppakautena verrattuna tilantee-
seen, jossa ne eivat putoa hiilivuotolistalta. Vastaava luku hiilivuotolistalta joka tapauksessa
putoaville teollisuudenaloille (Kuva 6 "Ei-Hiilivuoto (4. Kausi)”) on noin 320 ktCO2. Verrattu-
na suomalaisen teollisuuden esimerkiksi vuonna 2017 yhteensa saamaan ilmaisjakoon
19,100 ktCO2, nama luvut ovat hyvin pienia eikd muutoksilla hiilivuotolistalle paésyn kritee-
reissa ole suurta merkitystéa suomalaiselle teollisuudelle kokonaisuutena. Yksittéisille teolli-
suudenaloille hiilivuotolistalta putoamisella voi kuitenkin olla merkitysta.
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4. PAASTOKAUPPADIREKTIIVIN MUUTOS ElI-
HIILIVUOTOLAMMON OSALTA

4.1. Tausta

Taman osion tarkoituksena oli vastata erityisesti seuraaviin keskeisiin kysymyksiin paasto-
kaupan uudistamisen osalta:

«  Mitd vaikutuksia ilmaisjakoon on kaukolammaon maaritelmalla?

» Kuinka erotellaan ilmaisjakoon oikeutetut kohteet lammon jakelussa kohteista, jotka
eivét ole oikeutettu paastdoikeuksien ilmaisjakoon?

Uudistetun paéastokauppadirektiivin (Directive 2003/87/EC) yleisena periaatteena on, etta
teollisuus, johon ei kohdistu hiilivuodon uhkaa, ei neljannen paastékauppakauden lopussa
vuonna 2030 saa maksutta jaettavia paastooikeuksia. Kuitenkin kaukolammon kustannus-
ten nousua paastdokaupan seurauksena halutaan hillita, jotta energiatehokkuudeltaan hyva
[ammitysmuoto sailyttaa kilpailukykyaan suhteessa muihin lammitysmuotoihin. Taman
vuoksi kaukolammon tuotannon perusteella myénnetddn maksutta jaettavia paastooikeuksia
neljannella kaudella enemmaén kuin teollisuudelle toimitettavan lammon perusteella. Koska
laitoksia on kohdeltava yhdenmukaisesti, ei myonnettavien paastéoikeuksien maaraan saa
vaikuttaa se, onko lampd toimitettu suoraan paasttkauppalaitokselta vai onko lammon siir-
rossa kaytetty kaukolampoverkkoa.

Uudistetun paasttkauppadirektiivin mukaan kaukolampo voi jatkossakin saada ilmaisia
paastdoikeuksia, ja kaikkien muiden ei-hiilivuodon alaisten alalaitosten mukaisesti kerroin
vuosina 20212025 on 30 % yhteisesti laskettavasta vertailuarvosta. Direktiivissa saade-
taan liséksi, ettéd tAma kerroin vahenee lineaarisesti nollaan vuosien 2026—2030 valilla lu-
kuun ottamatta kaukolampda. Kaukolammadlle puolestaan sovelletaan samaa lineaarista
kerrointa kuin paastdoikeuksien kokonaismaaralle, eli kerroin pienenee 2,2 % vuosittain.
Taman eron vuoksi ilmaisjaon sdantdja on muutettava. Euroopan komission keskustelupa-
peri "Komission paatoksen 2011/278/EU muutoksesta (Bryssel, 7. helmikuuta 2018)” kasit-
teleekin ilmaisten paastdoikeuksien myoéntamiseen liittyvia muutosehdotuksia neljannella
paastokauppakaudella. Kaukolammon maaritelma ei ole selva EU -kontekstissa, ja sen
vuoksi komissio esittaakin keskustelupaperissaan ehdotuksia sille, mika lampdenergia tulisi
maaritella kaukolammoksi ja taten oikeutetuksi 2030 asti jatkuvaan korkeampaan ilmaisja-
koon.

Keskustelupaperissa olevat kaukolampdsektorin ilmaisjakoa koskevat asiat on tiivistetty
Taulukko 4.
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Taulukko 4 Komission keskustelupaperin sisaltdtiivistelma kaukolammaon
ilmaisjaon osalta

limaisjaon
perussaannot

limaisjako
lammon vertai-
luarvon alla
oleville ei-
hiilivuotoriskin
alaisille alalai-
toksille

Ala-
laitoskategoriat:
lammon vertai-
luarvon alla
oleville alalai-
toksille

EU komission
ratkaisuehdo-
tukset ongelmiin

EU ETS 2021-2025

Hiilivuotosektori ja tietyt ei-hiilivuotosektorit
voivat saada ilmaisia paastooikeuksia.
Kaukolampé ja tietty muu lamp6 kuuluvat
ei-hiilivuotoriskin alle.

Hiilivuotokerroin 30 % kaikille lammoén
vertailuarvon alla oleville ei-hiilivuoto
alalaitoksille

Kaukolampoa kayttavia alalaitoksia ei
tarvitse erottaa, ja lammon erottelu tapah-
tuu seuraavissa alalaitoskategorioissa:
. ETS -laitosten kayttama lampo
. Ei-ETS -laitosten kayttama lampo:
o  Ei-hiilivuotoriskin alaiset
alalaitokset
o  Hiilivuotoriskin alaiset ala-
laitokset
NA

EU ETS 2026-2030

Hiilivuotosektori ja tietyt ei-hiilivuotosektorit voivat
saada ilmaisia paastooikeuksia, mutta maarassa
on laskeva trendi. Kaukolampd ja tietty muu
lamp6 kuuluvat ei-hiilivuotoriskin alle.

Hiilivuotokerroin laskee lineaarisesti 30 %:sta

0 %:n 2030 mennessa kaikilla muilla lammoén
vertailuarvon alla olevilla ei-hiilivuotoriskin alla
olevissa alalaitoksille paitsi kaukolampéa kaytta-
villa alalaitoksissa, joissa kerroin pysyy 30 %:ssa
2030 asti.

Kaukoldmmon méaritelma ei ole selva EU -
kontekstissa, ja sen vuoksi tulisi paattaa, mille
lampoenergialle sovelletaan kaukolammon ker-
toimia.

Epéaselvaa, miten kaukolampd tulisi erottaa
muusta lammaosta nykyisissé paastokaupan
ulkopuolisissa ei hiilivuotoriskin alla olevissa
alalaitoksissa.

Kaukolammon maaritelma voidaan ottaa joko:
. Uusiutuvan energian direktiiviehdotuksesta®
(COM/2016/0767 final), tai Eurostatista®

Komissio itse kannattaa talla hetkelld Eurostatin
madritelman kayttamista

Kaukolammon ilmaisjaon piiriin kuuluvan lammon

madrittdminen voitaisiin tehda joko:

. Kaukolammon korvamerkintd kayttaen
nykyista alalaitosjakoa

. Uuden alalaitoskategorian luominen "kauko-
lampd, ei-hiilivuotoriskia"

Komissio itse kannattaa télla hetkell& uuden

alalaitoskategorian luomisvaihtoehtoa

Lahde: Euroopan komission keskustelupaperi "Komission paatoksen 2011/278/EU muutoksesta (Bryssel, 7. helmikuuta 2018)”

4.2. Johtopaatokset

Suomessa kaukolampdverkon kautta teollisuudelle jaettavan lAmmaon suhteellinen maara on
noin 10 % kaikista kaukolampd6toimituksista (Energiateollisuus, 2018). Teollisessa tuotan-
nossa kaytettavan lammon erottelu omaksi alalaitokseksi tai alalaitoksen osaksi ei ole ta-
loudellisesti merkittava eika vaikuttaisi Suomelle tarkeiden vientialojen kilpailukykyyn. Kau-
kolammon maaritelman on kuitenkin tarkea olla selkea ja johdonmukainen muiden paasto-
kauppajarjestelméan tavoitteiden kanssa. Yksittdisten toiminnanharjoittajien kannalta moni-
mutkainen tai epaselva maaritelma saattaa johtaa suurempaan maksutta jaettavien paasto-
oikeuksien menetykseen, jos todentamisvelvoitteesta aiheutuva kustannus on kohtuuttoman
suuri mahdolliseen hydtyyn nahden.

3 "kaukolammolla tai kaukokylmalla tarkoitetaan lampdenergian jakelua hdyryn, kuuman veden tai jadhdytettyjen nesteiden muodossa keskitetysta
tuotantoléhteesta verkon kautta useisiin rakennuksiin tai paikkoihin, joko tilojen lammitykseen tai viilennykseen tai prosessilammoksi tai — kylmaksi.”

4 ’kaukolémpd on l&mmon jakamista verkon kautta yhdelle tai useammalle rakennukselle kayttaen keskitetysti tuotettua kuumaa vetté tai hoyrya, joka on
usein peraisin rinnakkaispolttolaitoksista, teollisuuden hukkalammaosta tai erillisisté lammitysjéarjestelmista”

17



Komission keskustelupaperissa esitetyt uusiutuvan energian direktiiviehdotuksessa
(COM/2016/0767 final) ja Eurostatissa kaytdssé olevat maaritelmat eivét ole riittavia toimi-
joiden yhdenvertaisen kohtelun varmistamiseksi. Kyseiset maéritelméat eivat mydskaan riitéa
toteuttamaan direktiivimuutokseen sisaltyvaé periaatetta poistaa ilmaisjako vaiheittain niilta
teollisuuden aloita joihin ei kohdistu hiilivuodon uhkaa. Tdméan johdosta Poyry esittdd tassa
tydssa ilmaisjaossa kaytettéavaksi maaritelméaksi seuraavaa:

"Kaukolammolla tai kaukokylmalla tarkoitetaan lAmpéenergian jakelua héyryn, kuuman ve-
den tai jAdhdytettyjen nesteiden muodossa keskitetysta tuotantoldhteestd verkon kautta
useisiin rakennuksiin, pois lukien teollisuuden tuotantorakennukset, joko tilojen lammityk-
seen tai viilennykseen ja/tai ldmpiméan kéyttéveden valmistamiseen.”

Edelleen hallinnollisen tydmaaran ja toiminnanharjoittajien tietojenkeruun helpottamiseksi
Poyry ehdottaa ettd kauko- ja teollisuuslammon erittely toteutettaisiin  korvamerkinta-
periaatteella. Tall6in véltytaédn uuden alalaitoksen maarittamiseltd, ja voidaan helpommin
hyddyntaa jo kerattya julkista dataa.
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5. PAASTOKAUPPADIREKTIIVIN OHJEISTUKSEN
MUUTOKSET

5.1. Tausta

Tassad osaselvityksessa kasiteltin Euroopan komission keskustelupaperin "Komission paa-
toksen 2011/278/EU muutoksesta (Bryssel, 12. maaliskuuta 2018)” vaikutuksia Suomessa.
Komission keskustelupaperin tavoitteena on antaa linjaukset uuden ilmaisjakop&éatoksen
pohjaksi. Siina hahmotellaan neljannen paastékauppakauden ilmaisjaon periaatteita ja tuo-
daan esiin vaihtoehtoja ilmaisjaon toteuttamiselle useissa erityistapauksissa.

5.2. Johtopéaatokset

Taulukko 5 on eritelty Euroopan komission keskustelupaperissa "Komission paatoksen
2011/278/EU muutoksesta (Bryssel, 12. maaliskuuta 2018)” ehdotetut muutokset, joita tar-

kasteltiin tata raporttia varten, seké niiden vaikutukset Suomessa.

Taulukko 5 Tyossa selvitetyt aiheet seka vaikutukset Suomessa

Keskustelupaperin kohta

4.6, Rautaseokset, Proses-
sipaastoalalaitos

4.7, Jatekaasujen maaritelma

4.8, Prosessipaastojen alalaitoksen
maaritelma

4.9, Turvasoihdutuksen maaritelméa

4.10, Paastojen jakaminen sahkolle
ja lammodlle yhteistuotannon (CHP)
yhteydesséa

4.11, limaisjakoon oikeuttava lamp6

Muutos

Vahvistaa pelkistykseen kayte-
tyn hiilen hapettumisen ole-
tusarvon lakitekstissé& samaksi
kuin ohjedokumentissa

Paivittad maaritelma siten, etta
jatekaasun nesteytys syntymi-
sen ja polton valilla ei vaikuta
siihen, voiko kaasun laskea
prosessipaastdjen alalaitok-
seen

Sama kuin ylla

Korvaa méaéritelmasta termin
“voimakkaasti vaihteleva”
termilla “vaihteleva”, jotta
jasenmaiden tulkinnat eivéat
vaihtele

Siséllyttéad vaatimuksen toteu-
tuneiden péastdjen jakamises-
ta sahkolle ja lamméolle kaikis-
sa tapauksissa seka vahvistaa
tehokkuuksien referenssiarvot
lakitekstissa

Poistetaan eksotermisista
kemiallisista reaktioista, joista
ei synny kasvihuonekaasuja,
talteen otettu lampo

Vaikutus Suomessa

Ei vaikutusta Suomessa. Suomessa
on yksi laitos, jossa taman tyyppista
prosessipaastoa syntyy. Ko. laitok-
sessa ei kuitenkaan ole ollut tarvetta
kayttaa oletusarvoa,.

Ei vaikutusta Suomessa. Kaikki
jatekaasut poltetaan ilman vélivaihei-
ta.

Sama kuin ylla

Ei vaikutusta Suomessa. Turvasoih-
dutuksen vaihtelevuuden perusteella
ei ole jatetty myontaméatta paastooi-

keuksia.

Kohta 4.10 vaikuttaa CHP -laitosten
tietojen kerédmiseen, mutta myon-
nettaviin paastooikeuksiin vain
vélillisesti. Kaytdnnossa ehdotetut
vaihtoehdot poikkeavat vaikutuksil-
taan ainoastaan tydmaaran osalta,
ja keskustelupaperissa esitetty
ehdotus on seké toiminnanharjoitta-
jan ettd viranomaisen kannalta
helpompi.

Keskustelupaperissa esitetty ehdo-
tus tarkoittaisi yhdeksélle laitokselle
yhteensé kahta miljoonaa paastooi-
keutta vahemman koko neljannen
paastokauppakauden aikana.

Lahde: Euroopan komission keskustelupaperi "Komission paatdksen 2011/278/EU muutoksesta (Bryssel, 12. maaliskuuta 2018)” & Péyryn tekema
analyysi pohjautuen mm. Suomen ilmaisjakopaatoksen pohjana oleviin laskelmiin kolmannella paastokauppakaudelle (TEM, 2018)
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Keskustelupaperissa esitetyt tarkennukset ja maéritelmien muutokset ovat analyysin perus-
teella Suomen ja suomalaisten toiminnanharjoittajien kannalta vahamerkityksisia muutoin
kuin ilmaisjakoon oikeuttavan lammon osalta. Keskustelupaperin kohdat 4.6 — 4.9 eivét vai-
kuta suomalaisten toiminnanharjoittajien tilanteeseen. Ne koskevat maaritysten tarkennuk-
sia sellaisissa tapauksissa, joissa suomalaisten toimijoiden osalta ei ole ollut epaselvyytta.
Kohta 4.10 vaikuttaa CHP -laitosten tietojen kerddmiseen, mutta myonnettaviin paastoike-
uksiin vain valillisesti. Kaytannossé ehdotetut vaihtoehdot poikkeavat vaikutuksiltaan aino-
astaan tydmaaran osalta, ja keskustelupaperissa esitetty ehdotus on seké toiminnanharijoit-
tajan ettd viranomaisen kannalta helpompi.

Keskustelupaperin kohta 4.11, joka koskee ilmaisjakoon oikeuttavaa lampda, on Suomen
kannalta merkittdva. Keskustelupaperissa esitetty ehdotus tarkoittaisi yhdeksalle laitokselle
yhteensa kahta miljoonaa paastooikeutta vihemman koko neljannen paastokauppakauden
aikana. Keskustelupaperissa esitetty sanamuoto on ongelmallinen ja Péyryn ehdotus sana-
muodoksi olisi:

"Polttoprosesseista, mukaan lukien pasutuksesta, syntyva lampo lasketaan alkuperén puo-
lesta [Ammon vertailuarvon piiriin. Muista eksotermisista kemiallisista reaktioista talteen
otettu ja hyddynnetty lamp6 voidaan laskea alkuperan puolesta lammaon vertailuarvon piiriin
silloin, kun se korvaa polttoaineilla tuotettua lampoa tai se jouduttaisiin korvaamaan poltto-
aineilla tuotetulla lammolla.”

Tama muotoilu on Pdyryn nakemyksen mukaan johdonmukainen muiden ilmaisjakosaanto-
jen kanssa. Se ei mydskaan heikentaisi suomalaisten toiminnanharjoittajien asemaa nykyi-
sesta.
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1. INTRODUCTION

Heating and cooling consume some 50% of the EU's energy making it a very important en-
ergy use sector. Although the heating and cooling sector is taking steps towards low carbon
energy, 75% of the fuels used for heating and cooling still come from fossil fuels.
(COM(2016) 51 final)

The potential of the EU emissions trading scheme (EU ETS) to steer the EU heating market
emission reductions has been raised into discussions to achieve EU’s emission reduction
targets in a most cost-efficient way. At present, decentralised heating systems such as oil
and gas boilers are used for heat and hot water production in residential and tertiary sectors
and are not included in the EU ETS. District heating typically is covered by the EU ETS, as
well as the electricity used for heating.

In the European context, there is a fair amount of fossil fuels used in decentralised heating
systems and thus there is a great potential to reduce emissions. At present the emission
reductions in this segment are for the most part driven by national legislation — mainly taxa-
tion of fossil fuels and energy efficiency requirements, support schemes and other policy
measures. The EU ETS could replace at least part of these measures and drive emissions
reductions cost-efficiently in the heating sector as a whole. This report focuses on analysing
that potential on a high level.

The revised EU ETS Directive (Directive (EU) 2018/410) for the period 2021-2030 entered
into force in April 2018, and the potential expansion of the EU ETS would most probably be
carried out only after 2030 when the coming EU ETS period ends.



2. KEY CONCLUSIONS

Decarbonisation of the heating sector will require significant changes to the whole energy
system. Currently, 75% of the fuels used for heating and cooling still come from fossil fuels
(COM(2016) 51 final). Part of the gas and oil currently used in space heating, cooling and
hot water production can be replaced with renewable fuels i.e. biomass, liquid biofuels or
biogas, but the majority of the required changes will need to be realised by changes from
boilers to zero emission electricity-based solutions (see e.g. Poyry, 2018). Energy efficiency
policy measures play an important role in heating sector emission reduction reducing the
overall need for energy in the heating sector. Therefore, any policy measure in the heating
sector should ensure that the emissions abatement is taking optimally into account energy-
efficiency measures, fuel switching and changes of the heating technology.

At present, 90% of all space heating and hot water production is produced with decentral-
ised heating solutions in the countries covered by the EU ETS, and district heating accounts
for the remaining ~10% share of the market (European Commission, 2016). The EU ETS
currently covers part of the heating sector, including district heating and electricity used in
heating. Other heating sources, such as building-specific boilers, are not included in the EU
ETS, meaning that the emission reductions of such systems are promoted with different
policy measures and the abatement will not take place optimally in a cost-efficient way over
the whole sector. This also puts the different heating methods into different competitive posi-
tion, when they are steered with different type of policy measures.

The EU has already set increased emphasis on the emission reductions in the heating sec-
tor for the period 2021-2030. The proposed new Renewable Energy Directive sets an in-
dicative renewable energy increase target for the heating and cooling sector by 2030 (Inter-
institutional File: 2016/0381(COD)), and the EU is also increasingly emphasizing the need to
promote the energy efficiency measures in the buildings e.g. by nearly zero-energy new
building requirements, long-term building stock renovation plans, and requirements to adapt
new technologies promoting the buildings” energy efficiency. Key provisions of the proposed
new Energy Efficiency Directive additionally set a member state level 0.8% new saving tar-
get for the period of 2021-2030 (COM(2016)0761-C8-0498/2016- 2016/0376(COD)).

Decentralised heating systems in the countries covered by the EU ETS produce approxi-
mately 650 MtCO2 emissions annually and would therefore account for ~25% of the EU
ETS total size if the EU ETS would be expanded to cover also this sector. The emissions
from the decentralised heating sector are unevenly distributed between the countries, and
thus the countries would be disproportionately affected by the potential EU ETS expansion.
The residential sector produces 64% of all emissions in the decentralised heating sector,
indicating that this sector would be most impacted by the potential EU ETS extension. This
would also mean that there would be a huge number of very small new installations in the
EU ETS.

High taxation of fossil fuels is currently needed to ensure that the consumer chooses RES
based heating over gas and oil boilers when renewing heating system or when choosing a
heating solution in new buildings. Including decentralised heating systems in the EU ETS
would most likely provide similar incentives for both technology shifts to RES based heating
and energy efficiency improvements that the fossil fuel taxation currently does. Replacing or
supplementing the fossil fuel taxation with CO2 cost would, however, most likely introduce



volatility to the heating cost as the European Emission Allowance (EUA) price determined
on the market varies more. Thus, compared to taxation, EU ETS cost can be seen as more
unpredictable which can make the cost incentives less powerful. To ensure energy savings
in the existing buildings regardless of the heating solution, other supplementing measures to
taxation and/or EU ETS would still be needed to steer the emission reductions.

Potential expansion of the EU ETS would also require introduction of national legislation and
framework for the implementation. Should the EU ETS replace national taxation of fossil
fuels, this would have significant impact on the tax income for the state in many countries.
However, the increase in CO2 allowance auctions would create more income for the state,
as the amount of allowances would increase.

Based on the previous analysis (AEA, 2012), it is likely that the decentralised heating sector
would not be a new source for low cost abatement for the EU ETS as its price elasticity is
low. Therefore, the EUA price impact would mostly depend on the new EU ETS emission
cap and its relation to current emissions from decentralised heating. If the cap would be set
tight, the EUA price would rise and the incremental decrease in emissions would come from
the sources with higher price elasticity, like power production and industry. Thus the steer-
ing power of the EUA price on emission reductions in the decentralised heating sector can
be deemed quite low. Therefore it is not necessarily seen as the effective mechanism to
reduce emissions in the sector. Other mechanisms, such as high fossil fuel taxes and sup-
port for switching from fossil based solutions to carbon free solutions could better steer the
emission reductions in existing buildings. To ensure that new buildings base their heating on
carbon free solutions, high taxation of fossil fuels and strict building codes ensuring mini-
mum building specific heat demand are needed.

Current energy-efficiency regulations, national fuel taxation and other policy measures have
not proven to be efficient in releasing significant emission reduction potential in decentral-
ised heating systems. Therefore, despite the above-mentioned challenges, inclusion of this
sector in the EU ETS could still strive for emissions reductions towards 2050 decarbonisa-
tion targets in a market-based way, without a need for strong political influence.



3. HEATING AND COOLING IN COUNTRIES COV-
ERED BY EU ETS

3.1. Current carbon emissions and potential for emission re-
ductions

Heating and cooling consume a total of 8000 TWh of primary energy in the countries cov-
ered by the EU ETS" (European Commission, 2016). When fuel transformation and distribu-
tion losses are removed, this amounts to 6500 TWh of final energy used for heating and
cooling. Heat energy is mainly used for space heating, preparation of domestic hot water
and as process heat by the industrial sector. Process heat requires temperature levels sig-
nificantly above those of typical household heating systems and therefore this heat is often
produced in centralised heating units that are currently included in the EU ETS. Cooling is
most commonly produced with decentralised technical solutions that use electricity as an
energy source, thus linking the cooling sector indirectly to the EU ETS.

Decentralised heating systems, such as individual heat pumps and electricity-based heating
systems, cover over 90% of all heating in EU ETS countries (European Commission, 2016).
District heating, with the remaining ~10% share of the total heating, is most popular in Nor-
dic and Baltic counties. The decentralised heating sector in EU ETS countries produces
approximately 650 MtCO2 annually and would therefore amount to nearly 25% of the EU
ETS total size if the EU ETS would be expanded to cover also the decentralised heating
sector.

The relative share of fossil fuel heating technologies in the decentralised heating sector
varies between 94% and 20% in the EU ETS countries (European Commission, 2016), indi-
cating that countries would be affected disproportionately if the EU ETS would be expanded
to cover also the decentralised heating sector. The residential sector produces 64% of all
emissions from the decentralised heating sector in the EU ETS countries which indicates
that this sector would be most impacted by the potential extension of the EU ETS.

Decentralised heating systems

The total heat consumption” in the EU ETS countries is highly concentrated to the countries
with largest population size (Figure 1). The four largest heat consumers are Germany,
France, UK and Italy, constituting to almost 60% of all heat consumption in Europe (Euro-
pean Commission, 2016).

Approximately 92% of all heating in the EU ETS countries is produced in decentralised heat-
ing systems including oil and gas burners, coal furnaces and stoves, direct electric heating,
biomass furnaces and stoves, solar energy, and ambient heat utilizing aerial and ground
source heat pumps (European Commission, 2016). The remaining 8% of heating is deliv-
ered by district heating. Decentralised heating systems have especially high share in UK,

L EU in this chapter refers to the current 28 members of EU as well as Switzerland, Norway and Iceland. Norway and Iceland are part of the EU emissions
trading scheme, while Switzerland has its own system in place. However, there is currently ongoing development that Switzerland’s ETS would be linked
to the EU system and trading of allowances between the two systems would be allowed.

2 Industrial process heat and space cooling are not included in the definition.



Spain, Norway, Ireland and Belgium, and Germany and France are the largest single decen-
tralised heating markets in the EU ETS countries.

District heating is more common in Nordic and Baltic countries, where the technology repre-
sents one-third of the heating market (European Commission, 2016). Consequently, district
heating is used to deliver over 30% of heating in Finland, Sweden, Denmark, Estonia, Lithu-
ania and Latvia. Germany and Poland have the largest district heating sectors in the EU
ETS countries, but the technology holds a market share of only 8% and 20% respectively.
Figure 1 Final heat consumption in the EU ETS countries in 2012
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Fuels used in decentralised heating systems

The four main fuel sources used in decentralised heating systems in the EU ETS countries
are natural gas (53%), fuels oils (16%), biomass (13%) and electric heating (8%) covering
approximately 92% of all decentralised heating (European Commission, 2016).

Figure 2 shows that decentralised heating in the countries covered by EU ETS is produced
with a high share of fossil fuels and that there is considerable variation between countries in
the amount of fossil fuel use.



Figure 2 Decentralised heating by fuels in the EU ETS countries in 2012
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The most common carbon neutral technologies in the EU ETS countries include electric
heating, solar thermal, heat pumps and biomass furnaces (European Commission, 2016).
For the purposes of this study, electricity has been considered carbon neutral as it is already
included in the EU ETS. Following this categorisation, the share of fossil fuels is 75% of the
total EU ETS countries” decentralised heating sector.

There are considerable country-specific differences in the consumption of fossil fuels in the
decentralised heating market segment (Figure 2). For example, while the decentralised
heating markets in France and UK are approximately equal in size, UK consumes almost
140 TWh more fossil fuels in heat production compared to France. France is the single larg-
est producer of carbon neutral decentralised heating in EU and a significant proportion of
this is a result of the large utilisation of electric heating and biomass furnaces and stoves.
Similarly, countries like Hungary, Sweden and Finland have comparable market sizes but
their heating systems and fuel shares differ substantially, with Hungary relying heavily on
fossil fuels and Sweden on carbon neutral heat sources. Country specific differences are
presented in more detail in Figure 3.

The range of the share of carbon neutral decentralised heat production varies from over
80% in countries like Sweden and Norway, to 6% in Luxemburg and Netherlands (European
Commission, 2016). The common factor between the countries with high shares of carbon
neutral decentralised heating is the large quantity of electric heating as well as utilisation of
biomass. Consequently, countries with rich forest resources are represented in the high end
of this spectrum. On the other hand, countries that are strongly dependent on imported fuels
like Netherlands, UK, Ireland and Belgium are represented on the other end of the spec-
trum.



Figure 3 Share of fossil fuels used in decentralised heating systems in the EU
ETS countries in 2012
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Emissions from decentralised heating systems

Natural gas is the largest source of emissions accounting for 62% of all emissions in the EU
ETS countries” decentralised heating sector (Figure 4). The decentralised heating sectors in
Germany and UK are the two largest consumers of natural gas. Natural gas is of special
importance in UK, where 80% of all decentralised heating is generated with the fuel. In addi-
tion, natural gas has a remarkably high market share in Italy, Netherlands, Hungary and
Slovakia.

The use of fuel ail in heating accounts to 28% of the emissions in the EU ETS countries’
decentralised heating sector, where Germany and France are the two largest consumers
(European Commission, 2016). Fuel oil holds a high market share in Greece, Switzerland
and Ireland, where approximately 50% of all decentralised heating systems utilise fuel oil as
their energy source.

Coal is the third largest source of emissions in the EU ETS countries, but has a share of
only 8% (European Commission, 2016). However, there are still countries where coal has
an important role in the heating sector, including Czech Republic, Ireland, Bulgaria and Ice-
land. Poland is the largest consumer of coal, as almost 50% of its decentralised heating
systems utilise coal as a fuel source. Poland’s consumption amounts to over 60% of all coal
use in the EU ETS countries” decentralised heating.



Figure 4 Emissions by fuel in EU ETS countries” decentralised heating sector
in 2012
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The four largest countries by population size are also the four largest producers of green-
house emissions (Figure 4). However, there are some differences in the relative order main-
ly due to varying size of decentralised heating market (Figure 1), the penetration of carbon
neutral technologies within the decentralised heating market (Figure 2) and the fossil fuel
mix, namely the share of coal, fuel oil and natural gas used in the building-specific heating
systems.

Residential heating is the most significant source of emissions as it produces approximately
64% of all emissions from decentralised heating in the EU ETS countries (Figure 5). The
second largest contributor of emissions is the service sector, which amounts to 26 % of the
emissions from decentralised heating in the EU ETS countries. Space heating by the indus-
try amounts to the remaining 10% of emissions.

Figure 5 Breakdown of emissions by customer segment in EU ETS countries’
decentralised heating sector in 2012
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3.2. Long term challenges in moving to zero emission heat-
ing and cooling

EU targets for emission reductions are tightening, which has implications for the heating
sector. Poyry analysis (Poyry, 2018) shows that in the long term zero emission heating can
be reached only with significant increase in electricity based heating.

To achieve the Paris Climate Change Agreement’s 1.5°C objective it is widely recognised
that the Europe’s 2050 economy-wide emission reduction target has to go significantly be-
yond the previous 80% target, e.g. to a 95% reduction. Such an ambitious reduction target
requires a full decarbonisation of the energy sector (transport, heat and power) alongside a
significant reduction in other sectors (shipping, aviation, agriculture, food, other land use,
and waste).

According to Pdyry’s study (Pdyry, 2018) the target to reduce emissions in the heating sec-
tor will require significant changes to the whole system, replacing fossil fuels with electricity
and potentially also hydrogen by 2050. Only small part of the gas and oil currently used in
the non-process heating sector (demand for space heating & cooling and for hot water in the
residential and commercial segments) can be replaced with renewable fuels, and the majori-
ty of the required changes will need to be realised by changes in the heating method from
boilers to zero-emission electricity-based solutions.

Figure 6 presents the results of Péyry’s scenario analysis for the heating sector in Europe®
by 2050 in two different scenarios: one relying more on gas infrastructure and one relying
primarily on electricity.

Figure 6 Non-process heating sector transition in Europe by 2050 in two dif-
ferent scenarios®
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Source: Poyry (2018)

3 EU 28+Norway and Switzerland

4 Starting point for the analysis is a data on European space heat &cool and hot water demand by fuels prepared by a German research institute Fraun-
hofer for the year 2012, 2020 and 2030. P6yry made some modification to the data and used the energy efficiency assumptions from that data to deter-
mine the total need for space heating & cooling + hot water until 2050.
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Both scenarios (Figure 6) are built based on POyry models where the optimization is based
on minimizing the cost of heating with restriction of emission reduction targets. In the other
scenario (All Electric), the emissions reductions are achieved mainly relying on carbon-free
electricity production, whereas in the other scenario (Zero Carbon Gas), the existing gas
infrastructure is utilised to deliver carbon-free gas and hydrogen plays an important role in
2050. Based on the modelling, the total costs of heating are lower for the zero carbon gas
pathway scenario than for the electric pathway scenario as the latter would imply need for
rather significant investment on electricity grids.

As can be seen from the Figure 6 the role of electricity in the non-process heating is seen to
grow significantly in both scenarios by 2050. In the gas scenario to attain the zero emission
targets hydrogen and biomethane are also used in hybrid heat pumps, combining boiler
technology with a smaller heat pump element. District heating technology equipped with
CCS technology and combusting biomethane are seen necessary to create negative emis-
sions to offset unavoidable emissions from other activities.

As a basis assumption, in the zero carbon gas pathway scenario the role of district heating
is seen not to change from the current level whereas in the all-electric pathway scenario the
district heating is assumed to be slowly phased out by 2050 and be replaced by decentral-
ised heating systems, mainly electricity based heating in the form of heat pumps.

In both scenarios the role of biomass in non-process heating is seen to decline. Biomass
would only be used in rural, remote areas in individual boilers. It can also be seen that the
role of CHP is decreasing in both scenarios by 2050. Energy efficiency is assumed to in-
crease, leading to decreasing total non-process heat demand.

There are no detailed policy assumptions behind the scenarios other than the emission re-
duction targets by country and Europe need to be met by 2050. Thus, the results of the
modelling show cost-optimised pathways to zero emissions in the heating sector, but the
measures on steering this development are not included in the study. However, in reality
there would be one way or the other, a need to set a cost for carbon emissions or entirely
ban use of fossil fuels by regulations to reach these goals. Cost could be set either by car-
bon taxation, which is currently a commonly used policy mechanism, or mechanism such as
the EU ETS. Also, complete bans on using certain fossil fuels or technology types can be
used as policy mechanism — such have been planned to be introduced in the rather near
future e.g. in Finland (coal ban in energy production by 2029) and Norway (oil use ban in the
heating boilers by 2020). Energy efficiency policy measures also play an important role in
heating sector emission reduction reducing the overall need for energy in the heating sector.
However, energy efficiency cannot naturally be the only measure as there will always be
need for some heating energy, even if the future houses would be much more efficient than
the ones today.
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4. EMISSION REDUCTION POLICY IN THE
HEATING SECTOR

4.1. EU level regulation

EU emission reduction goals

In November 2016, the Paris Climate Change Agreement was signed by more than 150
countries including the European countries. Within the agreement the countries set them-
selves the ambition of limiting global temperature rises to 1.5°C. To achieve the Paris
Agreement’s 1.5°C objective it is widely accepted that this requires Europe to go beyond the
previous 80% economy wide emission reduction target by 2050 to a 95% reduction relative
to 1990.

Both the EU and national high level climate and energy targets direct the detailed national
regulation and legislation development by setting long term ambition levels for renewable
energy development, emission reductions and energy efficiency. The EU member states
can freely develop their energy policy but they need to take into account EU’s renewable
energy and emission reduction targets in the national policy setting. The member states are
also supposed to implement the EU climate and energy related directives into their national
laws and regulations.

The EU has set commitments to:

* reduce greenhouse gas emissions by at least 40% by 2030, as compared with 1990
(COM/2014/015 final)

* increase the proportion of renewable energy consumed by 32% (Interinstitutional
File:2016/0381 (COD)), and

» achieve energy savings of 32.5% at the union level by 2030 (COM(2016)0761-C8-
0498/2016- 2016/0376(COD)).

The revised EU ETS Directive (Directive (EU) 2018/410) entered into force in April 2018.
Also, in 2016 several energy and climate related EU directive proposals, including proposals
for the Renewable Energy Directive or RED Il (COM/2016/0767 final/2), the Energy Efficien-
cy Directive or EED (COM/2016/0761 final) and the Energy Performance of Buildings Di-
rective or EPBD (COM/2016/0765 final) were published containing detailed provisions on
measures to ensure the common EU level energy and climate goals are met.

The proposals for updated RED Il and EED directives are still going through final EU legisla-
tive process. The directives are going to replace the current directives after 2020.The re-
vised EPBD was signed into law on 30 May 2018 and entered into force on 9 July 2018
(Directive (EU) 2018/844). Member States will be given 20 months to transpose the revised
directive.
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RES increase in heating and cooling

Based on the latest version of the RED Il proposal (Interinstitutional File:2016/0381 (COD))
the EU member states should endeavour an indicative 1.3 percent point yearly increase of
renewable heating and cooling until 2030, calculated on a period of 5 years from 2021 start-
ing from the level achieved in 2020. The target is limited to an indicative 1.1 percentage
point for those member states where waste heat and cold in not used. The increase may be
implemented through one or more of the following options:

» Physical incorporation of renewable energy or waste heat and cold in the energy and
energy fuel supplied for heating and cooling;

» Direct mitigation measures such as installation of highly efficient renewable heating
and cooling systems in buildings or renewable energy use, or the use of the waste
heat and cold, for industrial heating and cooling processes;

* Indirect mitigation measures covered by tradable certificates carried out by another
economic operator such as an independent renewable technology installer or energy
service company providing renewable installation services.

»  Other policy measures, including fiscal measures or other financial incentives.

When calculating the share of RES energy supplied for heating and cooling, the Member
States can count waste heat and cold towards the yearly increase in RES heating and cool-
ing depending on the current share of the RES energy in heating and cooling. The higher
the share at present, the higher the possibility to take the waste heat and cold into account
in the RES increase target.

To increase the RES share in district heating and cooling and thus to contribute to the over-
all 1.3 percent point annual increase in RES heating and cooling, the member states shall
implement at least one of the two options (Article 24):

a) endeavour a 1 percent point yearly increase of renewable and waste heat/cold based
district heating and cooling, calculated on a period of 5 years from 2021 starting from the
level achieved in 2020. It is up to member states to decide on the exact measures.

b) Apply partial or full third party access to district heating networks for RES and waste
based heat/cold producers with several exception rules beneficial for the district heating
companies.

The EU leaves quite much room for the national policy measures on reaching the RES in-
crease target in heating and cooling. The EU also seeks to increase renewable energy in
the DH sector by setting specific steering mechanisms for that in the RED Il. However, the
final RED Il leaves quite much room for the national decision on the measures on the ways
of RES increase. Waste heat and cold are also emphasized as ways to decarbonise the DH
sector.

Energy Efficiency Directive

The latest version of the EED proposal (COM(2016)0761-C8-0498/2016-2016/0376(COD))
sets a 32.5 % energy efficiency target by 2030 at the EU level. To achieve this target, each
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Member State should set indicative energy efficiency target. Member States can set their
national contributions based on either primary or final energy consumption, primary or final
energy savings, or energy intensity, and should set their national indicative energy efficiency
contributions taking into account that the Union’s 2030 energy consumption has to be no
more than 1 273 Mtoe of primary energy and/or no more than 956 Mtoe of final energy.

Member States are, however, required to achieve a cumulative end-use savings require-
ment for the entire obligation period 2021-2030, equivalent to new savings of at least 0.8 %
of final energy consumption®. Member States may make use of an energy efficiency obliga-
tion scheme or alternative policy measures or both to ensure the savings. In addition, vari-
ous options, including whether energy used transport is fully or partially included in the
baseline, are provided in order to give Member States flexibility in how they calculate the
savings. Member States should designate obligated parties among energy distributors, retail
energy sales companies and transport fuel distributors or retailers on the basis of objective
and non-discriminatory criteria. Member States are able to choose whether the obligation
applies to all of the abovementioned categories of suppliers or only to certain categories.

Also, the rules and recommendations on metering of the heat metering in multi-apartment
and multi-purpose buildings with central or district heating and/or cooling systems are set to
promote energy efficiency. When it comes to multi-apartment and multi-purpose buildings
with a central heating or cooling source or supplied from district heating or cooling systems,
Member States should ensure they have in place transparent, publicly available national
rules on the allocation of the cost of heating, cooling and hot water consumption. The newly
installed heat meters and heat cost allocators should be remotely readable to ensure cost-
effective, frequent provision of consumption information. Remotely readable devices do not
require access to individual apartments or units to be read.

Energy Performance of Buildings & Ecodesign Directives

Key provisions of the current EPBD (Directive 2010/31/EUV) include the requirement for
Member States to develop energy performance certificates to be included in all advertise-
ments for the sale or rental of buildings; establish inspection schemes for heating and air-
conditioning systems; set minimum energy performance requirements for new buildings, for
the major renovation of buildings and for the replacement or retrofit of building elements;
and draw up lists of national financial measures to improve the energy efficiency of build-
ings. The EPBD also sets that all new buildings must be nearly zero-energy buildings from
2021, and for this requirement to apply to all public buildings from 2019. The current EED
(Directive 2012/27/EU) also contains some requirements for energy efficiency in buildings:
Member States to make energy efficient renovations to buildings owned or leased by the
central government every year; only purchase buildings that are highly energy efficient; and
develop long-term building renovation strategies.

The revised EPBD (Directive (EU) 2018/844) was signed into law on 30 May 2018 and en-
tered into force on 9 July 2018. The purpose of the revised EPBD is to encourage energy
efficiency and increase energy savings in the building sector taking into account the techno-
logical development. It continues to include the obligation that all new buildings are nearly
zero-energy buildings by 2021. The revised directive expands the provisions on long-term
renovation strategies in the EPBD, and according to the revised EPBD, each Member State
needs to establish a long-term renovation strategy to support the renovation of the national

s Except Cyprus and Malta which are only required to achieve a cumulative end-use savings requirement equivalent to 0.24% of final energy consumption
for the period 2021-2030.
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stock of residential and non-residential buildings (public and private) into a highly energy
efficient and decarbonised building stock by 2050, facilitating the cost-effective transfor-
mation of existing buildings into nearly zero-energy buildings. National strategies should
contain a roadmap with indicative milestones for 2030, 2040 and 2050 and how these mile-
stones contribute to achieving the EU's energy efficiency objectives.

Also, Member States need to set requirements for total energy performance, correct installa-
tion and appropriate sizing, adjustment and control of technical building systems installed in
existing buildings. As well as require new buildings, where technically and economically
feasible, to be equipped with self-regulating devices that separately regulate the tempera-
ture of each room or, where justified, in a designated heated zone of the building unit. The
revised EPBD also requires the Member States to determine appropriate inspection
measures and the frequency of inspections for heating and air-conditioning systems. Mem-
ber States also need to lay down requirements to ensure that, where technically and eco-
nomically feasible, non-residential buildings are equipped with building automation and con-
trol systems by 2025. Additionally, a smart readiness indicator shall be used to measure the
capacity of buildings to use information and communication technologies and electronic
systems to adapt the operation of buildings to the needs of the occupants and the grid and
to improve the energy efficiency and overall performance of buildings.

Energy efficiency is also promoted with the Ecodesign Directive (2009/125/EC) which sets
minimum energy efficiency requirements e.g. for air heating and cooling products. The
Ecodesign Working Plan 2016-2019 (COM(2016) 773 final) further sets standardisation
requests in support of ecodesign measures for solid fuel boilers and local space heaters.

Emission reduction in the DH sector by EU ETS

The EU ETS covers combustion installations with a rated thermal input exceeding 20 MW
and basically a large share of the combined heat and power plants (CHP plants) and district
heating are regulated under the EU ETS. In February 2018 the European Council formally
approved the reform of the EU ETS for the period after 2020 (Directive (EU) 2018/410).
According to the free-allocation provision, some EU ETS participants receive free emission
allowances based on benchmarks, allowing them to even receive income from selling the
allowances. The DH sector will continue receiving free allowances, however gradually de-
creasing amount will be granted per DH production volume than today for the 2021-2030
period. For DH, the number of free allowances decreases by 2.2% annually throughout the
2021-2030 from the 30% level. Benchmark values used to determine free allocation will be
updated twice during the 2021-2030 period with effect on 2021 and 2026. This implies that
the initial allocation level will be lower in 2021 compared to 2020 and decrease further in
2026. Benchmark revision will be based on actual CO2 intensity data collected from the
operators. Benchmarks will be 3 — 24 % lower in 2021-2025 and 4 — 32 % lower in 2026-
2030 compared to the current level.

Emission reduction by EU level minimum fossil fuel taxation

The taxation of energy products and electricity in the European Union is governed by the
provisions of the EU fuel taxation directive (Council Directive 2003/96/EC) setting an EU
framework for taxation of energy products and electricity. Structure of excise duties for fuel
is harmonised across the EU. The rates themselves, however, still differ from one Member
State to the other. The general rule is that the fossil fuels used for heating should be taxed,
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fossil whereas fossil fuels used for electricity production not. The minimum taxation on fossil
fuels used for heating create some incentives on using tax-free renewable fuels for heat
production as well as generally promote energy efficiency to decrease the fuel use. It can be
seen that the EU’s minimum levels for the taxation are rather low and do not therefore sig-
nificantly drive renewable heat generation and energy efficiency. Therefore, in order to in-
crease the regulatory steering power of the taxation, the EU should increase the minimum
tax levels quite significantly, or introduce other measures to drive the development.

4.2. Emission reduction possibilities in decentralised heating

Competitiveness of different heating systems

When assessing the emission reduction potential and the impact of different policy
measures on driving the development, it is important to note the economics impacting the
choice of heating system and fuels. Obviously this varies significantly from country to coun-
try, depending for example about the taxation in each country. In addition, in many countries
there is some regulation in the heating sector which can prevent some changes in the heat-
ing methods. In countries where the choice of heating technology is not regulated, EU ETS
impacts the competitive situation between the different technologies, as some are included
in the EU ETS and others not.

A consumer is typically faced with the decision of choosing heating technology for primarily
one of three reasons: when the current heating system is nearing the end of its technical
lifetime, when the costs of the current system are considered significantly larger than an
alternative, or when choosing a heating system to a new building. Taxation of fossil fuels is
currently a central method in Finland and other Nordic countries to promote cost competi-
tiveness of RES alternatives when renewing heating technologies. Quite high taxation of
fossil fuels is currently needed to ensure that change from gas and oil boilers to RES based
heating is feasible for the consumer. This is the case both in Finland and Germany as is
illustrated in the cost comparison of heating technologies in Figure 7 and

Figure 8. For decentralised heating solutions, the taxation component of energy costs could
potentially be replaced or supplemented by a CO2 cost set in the EU ETS.

Direct electric heating is the most expensive technology in both countries (Figure 7,

Figure 8). Although it requires low investments, its operational expenses are quite high due
to the high consumer prices of electricity. This is especially true in Germany. Due to the high
consumer price for electricity, ground source heat pumps (GSHP) are the second most ex-
pensive heating solution in Germany. In comparison, GSHP is a competitive alternative in
Finland as a result of the lower consumer prices of electricity. As a downside, the technolo-
gy requires the largest initial capital investment of the alternatives.

The energy tax on gas and oil is much higher in Finland compared to Germany, therefore
making these technologies less competitive in Finland. Fuel oil is taxed harder in compari-
son to natural gas, which is why oil heating is the second most expensive technology in
Finland, followed by gas boilers. Contrarily, natural gas is taxed harder in Germany com-
pared to fuel oil, resulting in a slight competitive advantage of gas boilers over oil heating.
Oil and gas heating require low initial investments and the large majority of expenses arise
are from fuel costs. Biomass furnaces and district heating are competitive heating technolo-
gies in both Germany and Finland, requiring low investments and are coupled with competi-
tive energy prices.
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Figure 7 Cost competitiveness of heating solutions for an apartment building
in Finland in 2018 measured by LCOE®
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Figure 8 Cost competitiveness of heating solutions for an apartment building
in Germany in 2018 measured by LCOE
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® LCOE refers to Levelised Cost Of Energy, which takes into account the annuity of investment, operational and maintenance costs as well as fuel costs
and taxes. A multi-story apartment building is used as a case example, as it was established that the residential sector is the large st source of emissions
in the decentralised heating sector.
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In addition to cost competitiveness, there are often practical challenges in switching to zero-
carbon solutions. Especially GSHPs have high initial investment requirements, despite hav-
ing overall competitive lifetime costs. This is often a challenge for the consumer and could
potentially lead to the consumer favouring less capital intensive solutions. Under these cir-
cumstances, financing support could help the consumer to overcome this obstacle. When
consumers choose heating solutions for a new building, zero carbon solutions already have
a better position to fossil fuel systems due to several reasons. First of all, the building specif-
ic heat demand (KWh/m2) is lower in new buildings that have high energy efficiency re-
quirements, thus reducing the capacity need for heating installations. This corresponds to
lower initial investments requirements. Secondly, the consumer is likely to always compare
alternative heating solutions and if RES system is available at a cost of fossil fuels or lower,
it is quite likely that RES is chosen also for green values.

Role of decentralised vs district heating in emission reduction

Centralised heating solutions are efficient in emission reductions if rightly steered by policy.
Build-up of central solutions from the scratch may not, however, be the optimal solution as it
involves a need for heavy investment. Thus at the European level, the countries with al-
ready existing extensive DH systems gain emission savings. There the emission reductions
could be steered by fuel taxation, fossil fuel bans and support for RES and energy efficiency
measures in individual solutions.

District heating and decentralised heating systems are further compared in the Table 1 on
the next page.
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Table 1 Comparison of decentralised heating systems and district heating in
terms of emission reduction potential and efficiency

Type

District
heating

Decentralised
heating
systems

Source: Pdyry analysis

Benefits in emission reduction

e  Energy efficient way as production and
distribution losses can be minimized

o Different options to optimise the
RES/carbon neutral heat production in
large efficient scale and by experts —
e.g. hybrid solutions of biomass, large
scale heat pumps, utilization of waste
heat from industries, large scale geo-
thermal, thermal storages

. Quite easy to regulate the emission
reductions as scale is large — current
measures vary from EU ETS and fuel
taxation to support for RES

. Possibilities in balancing efficiently the
overall energy/electricity market due to
large scale

. Caters also the remote area heat
needs

. Cost transparent for the customer.
With heat pump solutions, cooling can
be produced in addition to heat

. Consumer can better ensure that their
green values are followed

. Efficient solutions for new buildings
that are energy efficient

. Typically enhances the room level heat
optimization
need/willingness/possibility driving en-
ergy savings

Challenges in emission reduction

Not cost efficient to expand the networks
outside densely populated areas

Expensive and capital heavy to built-up new
networks from the scratch

Challenging to combine cooling with heating
- need for separate cooling network invest-
ments that are expensive

Pricing in hands of somewhat monopolistic
suppliers which can lead to a need for regu-
lation to ensure consumer rights

No real drivers to enhance energy efficiency
in the end-user sites as this declines DH
providers income (as volume decrease) with
current typical operation models

In very energy efficient new buildings DH
can be unnecessarily extensive solution

Currently RES based DH is largely relaying
on biomass — not always seen sustainable
or carbon neutral

Carbon free solutions usually heavy in initial
capex need which hinders investments

Individual building owners not energy ex-
perts — trouble and cost from investment,
maintenance, operation of rather complex
systems

No economies of scale, not as efficient
production as is in large scale systems

Balancing the overall energy/electricity
market more complex if it is done by many
non-energy market expert individuals than
by some central players

With electricity based solutions (heat
pumps), the large expansion rapidly may in-
crease electricity market volatility

4.3. Comparison of different emission reduction policy
measures

Different policy measures used to steer the emission reductions in the heating and cooling
sector are listed and compared in Table 2.
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Table 2 Comparison of emission reduction policy measures in decentralised

heating

Fossil fuel
taxation

Mandatory
incorporation of
RES in fossil
fuels

Fossil fuel bans

Support sys-
tems for emis-
sion reductions

Energy efficien-
cy in buildings
by building code
requirements

Implications on the market actors

Member States

Taxes bring national
income.

Tax levels are relatively
stable

Legislation can be set
quite freely nationally

Would need regulation
built up

Can be set with legisla-
tive preparation, rela-
tively straightforward if
there is strong support
for the measure
Immediate fossil fuel
tax income loss

Increases national
costs

Use of tradable certifi-
cates to promote RES
heating system installa-
tions would be a market
based system with no
direct costs for the
state.

MS sets the near zero
emission buildings pro-
visions in the building
code

Fuel suppliers

Fuel supplier relying on
fossil fuels essentially
pays the tax cost but
passes it through to the
end customer

The cost is quite stable as
tax levels change only
occasionally

Physical challenges may
occur — with liquid fuels
this is possible (oil or gas
mixed with biofuel or bio-
gas) but with solid fuels
more challenging

Cost burden on fuel
supplier — likely transfer
to end customer

Immediate loss of sales
volumes of fossil fuels
Potential gains for bio-oil
or biogas suppliers

Enhances profitable sales
of RES based fuels

Cost of tradable certifi-
cates would be partly car-
ried by fossil fuel suppli-
ers and partly by the heat
consumer.

No action needed
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Heat consumers

Heat consumer relying
on fossil based heat-
ing essentially pays
the tax cost in the heat
consumed

The cost is quite
stable as tax levels
change only occa-
sionally

Drives somewhat
energy savings

Does not drive to
technological shifts
that could bring emis-
sion savings more ef-
ficiently — e.g. oil &
gas boilers would use
a blend of fossil and
bio, not being re-
placed

Does not drive energy
savings

Need for large one
time investments
when replacing fossil
system with complete-
ly new solution

Need for retrofits if
changes from fossil to
biofuels

Support reduces the
investment costs to
RES based/efficient
solutions or costs of
RES fuel use

Cost of tradable certif-
icates would be partly
carried by fossil fuel
suppliers and partly by
the heat consumer.
Builders of new hous-
es and those who
make major renova-
tions need to follow
the strict building
codes that reduce the
building specific ener-
gy use and thus emis-
sions



Expansion of .

Need to introduce the

Most probably the fuel

Consumer using fossil

EUETSto provisions to the na- suppliers (oil, gas, coal) fuel would pay for the
cover decentral- : o

ised heatin tional legislation would be made the re- CO; costs. The cost
sector 9 . Income for the state sponsible parties to cover element would be ei-

from the CO, allow-
ance sales
Coordination needed
between national and
EU steering mecha-
nisms as EU ETS CO,
price is determined by

the CO; costs, and trans-
fer this to the end-
customer

Would probably drive
suppliers to blend RES
biofuel in the fossil fuel to
avoid CO; costs

ther added on the top
of the fuel tax or then
the fuel tax would be
replaced entirely by
CO; cost.

Fuel price/heating cost
would likely to be

market more volatile as CO,
price varies more than
taxation.
Source: Poyry analysis

Fuel taxation is the current commonly used steering mechanism to promote cost competi-
tiveness of RES alternatives. The tax is paid by the consumer in the end price of heat, but
generates income for the state. Quite high taxation of fossil fuels is currently needed to en-
sure that from the consumer chooses RES based heating over gas and oil boilers when
renewing heating systems or when choosing a heating solution in new buildings. Among the
EU countries, the fuel taxation varies considerably as the current regulation only sets the
(low) minimum tax levels. In many countries, the fossil fuel taxes are not promoting this shift
from fossil fuels, this being the case for example in Germany.

A target for blending renewable component to fuels used in the heating sector would be an
efficient way to ensure that renewables are utilised more in the heating sector. However,
from the emission reduction point of view, this approach does not guarantee that the emis-
sion reductions are achieved in the most cost-efficient way. From the cost-effectiveness
perspective, EU ETS would better ensure that renewables are utilised where they provide
lowest cost abatement, compared to any RES blending requirements.

Promoting direct mitigation measures would require in most cases some support e.g. for
installation of RES based heating solutions, which would imply need for national budget
funding and also some investment need from the heat consumer. Use of tradable certifi-
cates to promote RES heating system installations would be a market based system with no
direct costs for the state. However, the cost would be partly carried by fossil fuel based heat
providers such as fuel suppliers still providing fossil based heat and partly by the heat con-
sumer.

Energy efficiency in buildings can be efficiently promoted with building codes, but this is not
efficiently used in Europe. Many investments in energy efficiency have short payback peri-

od, but they are still not realised because e.g. lack of funding. The availability of funding for
the renovation, such as specific low-interest loans can be key elements in promoting these

investments.

Expanding the EU ETS to cover the heating sector as a whole would require introduction of
national legislation and framework for the implementation. Should the EU ETS replace na-
tional taxation of fossil fuels, this would have significant impact on the tax income for the
state in many countries. However, income would also be created for the state from the CO2
allowance auctions, as the amount of allowances would increase. A cost efficient way to
include decentralised heating in the emissions trading could be by obligating the fossil fuel
suppliers to cover the CO2 costs. The costs of ETS are transferred to the end-customer fuel
or heating bills. Including the decentralised heating sector in EU ETS would most likely pro-
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vide similar incentives for both technology shifts to RES based heating and energy efficien-
cy improvements that the fossil fuel taxation currently does. However, to ensure energy
savings in existing buildings regardless of the heating system, also other measures would
be needed both when using taxation and/or EU ETS to steer the emission reductions. The
costs of EU ETS are transferred to the end-customer fuel or heating bills. Replacing or sup-
plementing the fossil fuel taxation with CO2 cost from EU ETS market most likely would
introduce volatility to the end-consumer heating cost as the CO2 price determined in the
market varies more. Thus, compared to taxation, EU ETS system can be seen as a more
unpredictable, what can make the cost incentives less powerful.
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5. EU ETS EXPANSION - IMPACT ON PRICE OF
ALLOWANCES

5.1. Price forming mechanism in the EU ETS

In the EU ETS, the demand for emission abatement is created by limiting the supply of
emission allowances. The demand (described with the blue area in the graph in left hand
side in Figure 9) is equal to amount of emissions in the case where there would not be EU
ETS (the orange line in the graph) minus supply of allowances (blue line in the graph). As
the supply of allowances going forward will diminish according to tightening emissions cap,
the demand for abatement will increase over time.

The supply for abatement comes from various emission abatement sources such as renew-
able energy, abatement in industry (efficiency improvements, technology switching etc.) and
fuel switching in thermal power production, mainly from coal to gas (Figure 5 1). As the de-
mand for abatement increases over time, more expensive means for abatement are needed
and generally the price of allowances is projected to increase.

Figure 9 Demand and supply for CO, abatement in the EU ETS (illustrative)
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Source: Poyry

The cost of abatement for different sources presented in the Figure 9 is illustrative. In reality,
for example fuel switching from coal to gas happens at various cost levels. Older coal-fired
power plants with lower efficiencies will drop out from the merit-order of electricity produc-
tion at lower cost of CO2, while the newer plants can tolerate higher CO2 costs. In addition,
the abatement cost for fuel switching depends heavily on the relative prices of natural gas
and coal. With high coal prices, the fuel switching starts to happen at low cost of CO2. Costs
of abatement for renewable energy and for industry also vary in reality.

23



The total emissions of the decentralised heating sector are approximately 650 MtCO2 an-
nually in the EU ETS countries, while the emissions cap in the EU ETS is currently about
2000 MtCO2. If the decentralised heating sector was to be included in the EU ETS, it would
have a substantial impact on the demand of emissions abatement. However, the actual
impact on European Union Allowance (EUA) price resulting from changes in demand side of
abatement depends on the level the new cap is set. If the increase of cap is less than emis-
sions from the decentralised heating sector today, the EUA prices would probably be
pushed upwards. Under looser modified cap, the prices would tend to decline. The inclusion
of the decentralised heating sector in EU ETS also impacts the supply of abatement, and
the critical factor is the abatement potential and cost in the heating sector. That would finally
dictate the impact on EUA prices and the abatement taking place.

5.2. Price elasticity of decentralised heating

Price elasticity refers to changes in consumption as a result of price increase of the com-
modity in question. In terms of time, two different types of elasticities can be identified,;
short-run and long-run. For decentralised heating an example of the first one would be the
lowering of room temperature and for the second one an increase in building insulation or
change of heating method. According to U.S. Energy Information Administration (EIA, 2014)
the long-run elasticity would be higher, meaning that with higher heating costs people would
tend to keep their living conditions unchanged, but might consider investing in changes in
e.g. heating methods.

A study conducted for the European Commission (AEA, 2012) analyses the abatement po-
tential for decentralised heating in four different price categories for EUA; <0€/t (A), 0-25 €/t
(B), 25-50 €/t (C) and > 50 €/t (D). The abatement potential per EU ETS country (five big-
gest in terms of potential) and current excise taxes for natural gas and light fuel oil are pre-
sented in the Table 3. In the study (AEA, 2012) it was concluded that the total potential for
abatement was about 120 MtCO2. Most (70% or 84 MtCO2) of the total potential was al-
ready found when the EUA price was <0 €/t (category A). If the EUA price would be be-
tween 0-50 €/t (category B+C), this would result only in 5 MtCO2 of additional potential for
abatement. Furthermore, if the EUA price would increase to higher than 50 €/t, the addition-
al abatement potential would be 30 MtCO2.

The fact that most of the potential in the study (AEA, 2012) was found with negative EUA
price would imply that the price elasticity in decentralised heating sector is low. This can be
attributed to long renovation cycle of buildings, typically more than 20 years, and in general
to the fact that building owners do not value the savings of the future. For example, even if
the investment in ground-source heat pump would be profitable in 10 years’ time, the owner
of the building might fear that he/she cannot pass that increased value to the property price
and discard the investment. This is especially true for the residential sector that corresponds
to 64% of total emissions from decentralised heating in the EU ETS countries (European
Commission, 2016).

24



Table 3 Emissions abatement potential in buildings sector in selected EU
countries in different categories and current excise taxes of fossil fuels

Potential for Potential for Potential for Current excise Current excise

abatement if abatement if abatement if tax, tax,
Country price of EUA price of EUA price of EUA natural gas light fuel oil

<0 €/t 0-50 €/t > 50 €/t

(MtCOy/a) (MtCO,/a) (MtCO,/a) (EICO,) (ENXCO,)
Germany 16 1 6 100 23
France 10 1 5 30 59
UK 12 1 4 0 48
Italy 8 1 3 22 152
Poland 9 0 2 5 20
EU Total 84 5 29

Sources: AEA (2012) and European Commission (2018)

For the total abatement potential to realise in the EU’s decentralised heating sector, the
price of EUA should exceed 50 €/t (AEA, 2012). Even then the materialization of abatement
is questionable. For example in Germany the current excise tax on natural gas corresponds
to EUA price of 100 €/t (Table 3), thus the EUA price would need to be significantly higher
than today (19 €/t as of Oct 2018) (ICE, 2018) to replace the steering power of taxation in
Germany in case the EUA would replace the tax component.

High EUA price would also mean higher electricity prices and for example in Germany, if the
excise tax of gas were replaced with cost of EUA, the cost of running ground-source heat
pumps with electricity would also increase and gas boilers would continue to have lower
total cost compared to ground-source heat pumps (Figure 8).

It is likely that the price elasticity of the decentralised heating sector would be low, and thus
it would not be a new source for low cost abatement for the EU ETS. For example, the fuel
switching in power production from coal to gas has historically materialized in cost band of
5-50 €/t for EUA based on Pdyry analysis. Therefore, the price impact on EUA will mostly
depend on the new cap that would be set for the EU ETS and its relation to current emis-
sions of decentralised heating. If the cap would be lower than current cap plus the current
emissions in decentralised heating, the EUA price would rise and the incremental decrease
in emissions would come from other sources with higher price elasticity like power produc-
tion and industry, while the emissions of decentralised heating would most likely remain
close to their current level.
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