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About the Swedish
Energy Agency

National authority for energy policy issues

R&D funding, policy analysis, statistical
authority, information, testing,
commercialisation, internationalisation,
security of supply, electricity certificates,
sustainability criteria, EU-ETS, international
climate investments.

Ministry of Infrastructure , Anders Ygeman (S)
Minister for Energy and Digital Development.

Director General Robert Andrén

Around 200-300 m€ per year in transfer of
funding, R&D, grants, etc.

Around 400 employees, Eskilstuna
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Energy policy targets for Sweden

No net emissions of -
50 per cent more efficient use of

energy in 2030,
(compared to 2005 and as
intensity, by GDP)

100 per cent renewable greenhouse gases
electricity by 2040 in 2045

(but not forcing nuclear out) (Decrease of 70% in transport
by 2030)

Three pillars for Sweden’s energy policy: ¢ ecological sustainability ® competitiveness e security of supply
In line with IEA and EU formulation of the energy trilemma.




Share of renewables per sector 2005-2018 (RE-Directive)
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Energy use by energy carrier, 1970-2017, TWh
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Drivers for DH

n Sweden —
1950-1990
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1950’s combined heat and power in medium to large cities, approximately 10
systems. Alleviate electricity supply shortage. “Block central heating” as well.

1960’s and 1970’s expansion to new housing areas during the "million-
program” apartment construction phase. Both as municipal projects.

Oil crises during 1970’s led to coherent energy policy, energy R&D programs,
aiming to reduce oil dependence.

Heavy expansion of nuclear (1975-1985) lead to electricity surplus, direct
electric heating of single family homes, and electricity-to-heat in DH.

Air quality concerns (sulfur dioxide, nitrous oxides) pushed for further
connections in cities, replacing individual oil boilers in multi-family buildings.



Drivers for DH

in Sweden —
1990-2019
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1986 Tjernobyl accident (and referendum 1980 result), decision to phase out
nuclear by 2010. Barseback eventually closed. Investment programs for DH.

Rio and Kyoto; carbon dioxide tax introduced 1991 (biomass, rather than coal or
peat). Environmental goals and environmental code launched in 1990’s

Economic slump early 1990’s. Some municipalities sold DH companies. Electricity
market deregulated 1996 (and DH market as an unintended consequence too)

European Union Membership 1995. Energy Efficency, Renewables, Climate
obligations. Green certificate scheme replaced some investment programs.

Contentious market design. DH Act 2008 and increased transparency. Continued
innovation. Heat pump competition. Fossil fuel free target.



Market share
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Fig. 1. Market shares for heat supply to residential and service sector buildings in
Sweden between 1960 and 2014 with respect to heat delivered from various heat

sources.
: : Source: Werner, Sven, Review: District heating and cooling in
Source: Comprehensive assessment of the potential Sweden
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https://www.sciencedirect.com/science/journal/03605442
https://www.sciencedirect.com/science/journal/03605442/126/supp/C
http://www.sciencedirect.com/science/article/pii/S0360544217304140
https://ec.europa.eu/energy/sites/ener/files/documents/Art%2014%20Sweden_EN.pdf
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Fig. 3. Original energy sources used for heat supplied into Swedish district heating systems 1969—2015. Energy content in fuels used are based on lower heating values. Compared
to Fig. 2, electricity also includes electricity used in pumps, fans, and fuel conveyers for operating energy conversion plants and distribution networks.

Source: Werner, Sven, Review: District heating and cooling in
Sweden,
Energy , Volume 126, 1 May 2017, Pages 419-429.

Swadidh http://www.sciencedirect.com/science/article/pii/S0360544217304140
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Heat networks with bioenergy in Sweden 2019
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BIOVARME

DANLL

Bioenergi Biovarmek 2019 med i Sverige som levererar biovirme, detvill siga i‘m ug
varme som producerats med biobransle, avfall och torv. Vi raknar ocksd med biobaserad restvarme frin skogsin-
dustrier och pelletsfabriker. De storsta naten har vi markt ut med en siffra pa kartan och listat med namn, ort och
tillfoed mangd bicbranslen. De mindre niten &r markerade med en prick ps kartan, Totalt har vi markerat 522 fjarr-
varmenit med biovirme i Sverige. Data galler for 2017.
Biobransletiliforsel redovisas per nat och inte per ankiggning. For de stérre niten redovisar vi fordelning pa branslen: Netppess

pellets, biooljor, m.m), aviall, torv och restvarme. Ovriga nit
har vi farglagt efter vad som Sr Det kan alitsd av tory, avfall eller
restvarme dven | flera av de medelstora eller mindre naten.
Sedan 2017 ingde Pemco Energi och Rindi Energi i Soldr Bioenergi och E.ON har silt flera nit till Adven.
Kallor: Enerpifteetagen Svenge, Filmanmekolen samt egna kontakter med famanmeleveranton

;!- <15 GWh

STORST PA SARSKILDA BRANSLEN:

e
» v iy -
& Mooy g e 1
vt g ey S

Yo e Tnpsas o e
T o) "

™ D=

™ e n

a ]

w T

- ot

o e

o o

] )

= ]

= —

A. a5

]

e ®

C=m]

o

o

)

= _®

it ®

Ve B

)

Do)

o

|

-5

]

-~

e n

]

Y,

-

o n

. T

e T



https://bioenergitidningen.se/app/uploads/sites/2/2019/02/Biovarme2019_web.pdf

Ownership

models in the

market
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Municipally owned
company, e.g.

s4 Lulea
TJ Energi

Most common category.

Private company (non-
listed), e.g.

solarbioenergi

in >12 municipalities,
investor owned

Joint venture, several
municipalities, e.g.

norrenerqi

owned by 2 municipalities,
customersin 3

Public (listed) company,

Id incl multinationals, e.g.
e-on

in at least 11 municipalities

Joint venture, municipal
and public company, e.g.

stockholm
=

exergi
50% owned by Stockholm

city, activein 5
municipalities.

State owned company, e.g.

VATTENFALL

in at least 9 municipalities



The Current Institutional Setup

Parliament
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Safeguarding consumers, transparency

e Authorities: Energy Markets Inspectorate, DH Arbitration Board, Consumer Agency,
Competition Authority, Swedish Energy Agency

e Organisations: PriceDialogue, Nilsholgersson, Consumers Energy Market Bureaeu, Public
Housing Assiociation, Property Owners Association, Swedenergy, and more

Laws and regulations

e District Heating Act, Municipal Act, Planning and buildings act, Building Code, Envrionmental
Code, EU-legislation (RED, EPBD, EE)

e Authorities: Swedish Energy Agency, National Housing Agency, Energy Markets Inspectorate,
Environmental Protection Agency, Regional State Boards, Muncipalities, Environmental Courts

Policy and measures, R&D and International Cooperation

e Fossil fuel free roadmap, taxation policies, energy efficiency targets,
¢ Climate-investment programs, electricity certificate scheme (now obsolete), EU-ETS
e Euroheat&Power, International Energy Agency, EU-Commission, Swedish Energy Agency R&D




Policy
measures over
time In
support of DH
and its energy
transition
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e Energy and carbon taxation
* |Investment grants for biobased CHP

* Conversion from oil and direct electric heating -
grants

Local & Climate-investment programs

Electricity Certificate Scheme
EU-ETS, opt-in for DH

Landfill ban of sorted waste and of organic
waste



The carbon tax and
EU-ETS

The Swedish carbon tax 1991-2018

CO2-tax introduced already in 1991 1o
Increases accepted by the public e
through a "green tax shift”, lowering 100
tax on income. -
DH plants only, subject to both EU-ETS o0
and Carbon tax. w
CO2-tax not applicable for electricity 2 /
production and industry that is subject .
to EU_ETS 1991 1993 1995 1997 199% 2001 2003 2005 A0V 200% A1 @093 2015 2097
However, in 2018, reintroduced for Rev e o oo o v el i by he resdetir nd soce ecor
C H P e '!119 teoe paid by ':ndqstr':es outside ETS that are not required to heve emission allowances
Sowerce: Swedish Fimance Ministey £ Svebio EVE BI1O
Heating plants <20 MW opt-in EU-ETS . cwawbon |
Note: € per ton CO2 according to Svebio calculations
Swedish

Energy Agency



Thank you for your attention!

E-mail: paul.westin@swedishenergyagency.se

Tel: +46 (0)16-544 20 58 Mobile phone: +46 (0)73-660 20 07

www.swedishenergyagency.se
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