Heating and Cooling Policy Workshop, Paris 7 February 2017
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Our current geographical presence

2 Power

Nordic countries Key figures 2016

Sales EUR 3.6 bn

: - operating profit EUR 0.6 bn
generation Power generation 46.2 TWh EUR 22 bn
i Personnel 8(1R00
. Heat Heat sales A W
Russia
Electricity Electricity cu 1.3 million OAO Fortum
sales S} Power generatio 25.5 TWh
3 /f V\W Q 0.7 TWh
4
1
i
Poland Baltic countries India
Power generation 0.6 TWh Power generation 0.7 TWh 29 GWh
Heat sales 3.6 TWh Heat sales 1.3 TWh

Wér generation

@fortum



Significant Experience of Operating District Heating and CHP Assets
Heating and CHP Operations in 2016

29 CHP plants accounted for

Total heat sales, TWh
25% of total power generation and

Finland 3.6 ¢
Sweden and Denmark 0.1 89% of total heat production
Baltic countries 1.3
Poland 3.6
Russia 20.7
In jointly owned companies, heat sales, TWh**
Fortum Varme in Sweden 8 "
TGC-1 in Russia 28 i npéé
o. ~® ST. Petersburg**

Argayash .
Chelyabinsk

Coal 39%
Others 1% T Biomass %ﬁ
Heat pumps, " 27%

electricity 4%
Peat 5%

¢ CHP plant locations today
° District heat supply/networks
w/o own production

Waste 12% Natural gas 12%

European heat production 7.1 TWh in 2016
(Production capacity 3,818 MW)

3 Note: Fortum’s total power generation 73 TWh and total heat production 28 TWh in 2016 <. fortum



City Solution’s ambition is to maximise added value of waste and
biomass in its operations

INEEQIE] W Bio
Joensuu Bio oil U Coal-bio
Multifuel CHP production at CHP B Waste
(ready 2017) [ Other

Brista and z . B Co-owned
Hogdalen 0 2 Jarvenpaa
Bio-CHP

Waste CHP
Stockholm VAartan K Riihimaki waste
treatment +

Open district circular econom
heating concept Bio-CHP . y
village

Espoo

Kumla
Heat recovery from
Waste treatment
water treatment

Ll facility

Espoo
Recovering waste
heat from data
centres

Finland
Electric vehicles

Espoo
Jelgava Geothermic DH
Bio-CHP with St1
(ready 2017)

charging poles,
Solar panels

Espoo
Heat recovery from
hospital (ready
2016)

Nyborg Zabrze
Pérnu Klaipeda Biggest hazardous Waste/coal/bio- Czestochowa
Bio-CHP Waste-CHP waste unit in CHP Coal/bio-CHP
Europe (ready 2018)
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30.1.2017

Market share of space heating (Finland 2016)

Residential, commercial and public buildings

Source: Statistics Finland
Net effective heating energy, 2014

district heat

46,1 %
natural gas
1,0 %
heavy fuel oil
0,6 % o
electricity
18,2 %
wood
13,2 %

Heat pump: includes the electricity
consumption of heat pumps
Electricity: includes the electricity

liaht fuel oil consumption of heat distribution
g 7 5 9 heat pump equipment and electric sauna stoves
12 70 13,4 % Wood: includes the wood used by

sauna stoves
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30.1.2017

Fuel consumption in production of district heat and

CHP 2016 (Finland 2016)
- fuel consumption 55,5 TWh

Renewables 32%
Carbon dioxide free 37%

Domestic 54 %

Natural gas

17,5 %

Waste (bio)
6,1 %
Waste (non-bio)
2,6 %

Heat pump

4,8 %

Oil
2,2 %
Other

1,7 %
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RES heating and CO, developments in Finland

Domestic renewable energy sources in Specific carbon dioxide emissions from district
production of district heat and CHP heat production
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Heat markets should be driven by customers and
competition

STON\ER o Free choice by end-customers
Sorest enhances engagement and
trust on heat providers

Let’s put
CUStOmer Elect(ical

in the center! heating
District

OO
heating

system Existing and
new customers
O (building owners)

Fair competition between alter-
Individual natives calls for affordability

gas
boilers

Equal competition rules that
replace uneven regulatory
treatment between alternatives

New technologies more likely
to emerge and to be utilized

O
®

Drives for best resource and

Heat Individual e
solar system efficiency
markets thermal

Increased heat system flexibility required
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Consequences from effective competition in heat markets in Finland

« Lowest DH prices in Western Europe and lowest in the EU when adjusted with
purchasing power parity

- Total costs of DH are generally always competitive against alternatives
(including taxes and CAPEX)

* Most reliable DH systems — service security 99,9 %
« Average DH network losses 8 % - lowest in Europe
« Highest total efficiency of CHP-plants (83 %)

- Satisfied DH customers based on regular surveys

* Bringing gradual reduction of the emission levels

« National DH market share in space heating 46 % (residential, commercial and
public buildings) and between 80 %-90 % in urban areas



Promoting high-efficient renewable CHP in heat markets;
Challenging situation due to low power market prices

Economic and
iti iti e Long-term heat s |
Competitive DH Competitive heat from optimized base load g upply

- - - ' , . contracts to recou
agalns(;[ alternatives to gHP against qlteraacl;g/e capacity (no priority high CAPEX :
end-customers eat sources i.e. S access for RES-H)

A é A
Maximize electricity How to secure Energy recovery from
to save primary competitive heat non-recyclable waste

energy from CHP? L {IES y

: A 4 ] .
CHP+ (cooling, Using sustainable
pyrolysis) to enhance biomass and other

competitiveness renewable fuels
& / ETS as steering \ /

mechanism; no additional
emission cost burden

\
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The share of heating and cooling is about half of EU final energy
consumption but still

very often policy discussions at different levels of policy-making focus on
electricity and transport.
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Fortum policy messages
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District heating and cooling can contribute significantly to the decarbonization of economy and
achieving the targets of the Paris agreement. It has a positive impact on reducing energy
Imports and dependency as well as lowering costs for households and businesses.

Upcoming IEA ministerial 2017— heating and cooling should be included as a discussion point.

Heating and cooling markets should be developed so that they are based on competition
between different solutions and technologies and on customer choice. Fair competition would
require equal treatment of various heating and cooling options (compare: individual boilers
outside ETS). Competition must take place between alternative heating methods, not inside
district heating (distinction to be made between DHC systems and heating markets).



Fortum policy messages con’t

« A sufficient level playing field in heating and cooling should be created. The
necessary tools to accomplish this are:
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Relevant market definition derived from competition policy to carry towards gradual non-
regulation of heat markets.

Recommended (energy) policies and targeted heat market model(s).

Technology neutrality and even cost burden of externalities (CO, ). Tax policies should be
coherent with emission reduction targets.

Free choice of customers supported by transparency and objectivity.

Encouraged synergies between heating and electricity. System approach to be taken into
account, utilize flexible two-way heat network options.

Building sector governance to support continuous energy savings.

Much less but better incentive-based regulation to encourage fixing heat market failures; not
to be utilized as social policy measures.



Well-functioning DHC system

Sustainable Competitive
and resource against
efficient alternatives

Loyal end-
customers

Efficient Efficient DH Economically
production network viable

Incentive-based policy and regulatory steering
towards de-carbonization and energy efficiency

Source: Fortum
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