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BAU is not cost effective
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A report from the Danish
Climate Commission in 2010
states that costs of going fossil
free in 2050 was slightly higher
than BAU

Adding the health benefits etc.
will make the fossil free
transition more cost efficient

than BAU - health .l.‘ l.\‘
economists said pppe
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Energy Consumption must go down
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Source: The Danish Climate Commission 2010
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Energy Consumption per Home

Type Number of Electricity use Heat use per
homes per home home
Multi Family Homes 1,001,125 2.4 MWh/year 11.5 MWh/year

One Family Homes 1,516,986 4.1 MWh/year 21.9 MWh/year

Sources: Electricity Consumption from Energy Statistics 2010 — Danish EA
Data about Homes from Danish Statistics 2010
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Electricity costs for Consumers
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Source: The Danish Energy Regulatory Authority: Electricity Prices Statistics 4. W7
Quarter 2012. (Average prices and tariffs)
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“Our Energy” — The Government 2011

 The Danish Central-left government presented
their proposal “Our Energy” for a broad political
energy agreement in 2011 — and cost calculation
was included

e All calculations were based on a financing of
investment/costs of 5.6 Billion DKK in 2020

* The final calculated costs for the Energy

Agreement in 2012 with 95 % political ]\ N
support in the Parliament were calculated :: ==
to be 3.5 Billion DKK in 2020 \\//
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“Our Energy” - Extra costs in 2020

Gennemsnitlig ekstra
belastning pr. husholdning
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Red: Average extra costs per household 71\
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Green: Average extra costs per employee in business
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The Danish Energy Agreement

e Additional 1,000MW from offshore wind, 500 MW from inshore
wind, and 500 MW more onshore in 2020

* Energy-saving obligations by energy companies increased by 75 per
cent from 2013-2014, and by 100 per cent from 2015-2020
compared to 2010-2012

* An actual cap on extra costs / investment in 2020 of 3,500 mio. DKK
was accepted — before deducting savings from less energy use and
calculating the benefits for society of more jobs etc. A4\
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The Energy Transition
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"Electricity production from different sources (corrected for import/export)” Source: " . .
"Our Energy” the Government 2011 SN 17 4
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Loss of Energy Tax Revenues is “Costs”

e Shifting from coal to biomass in central cogeneration plants will
mean that the revenue from energy tax on coal will decrease

A new “Security of Supply” tax will be phased in from 2014 to 2018
on all fuels used for heating purposes — including biomass

e This will of course increase costs for heating the buildings

* Reduced energy consumption reduces revenue from energy
: P71\ N
taxes — mostly being part of the State budget FTEADR
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Costs for The Danish Energy Agreement

o ore___Lzoz L5 Lz Lavs Lavi Laow Lavis Laos Laono

SoS Tax 1.400 1.700 1.900 2.200 2.400 2.500 2.800
PSO 100 100 200 200 300 800 1.100 1.500 1.400
Tariffs -300 100 -200 -100 -300 -400 -500 -600 -600

All'in all -300 700 1.400 1.800 1.800 2.500 2.900 3.400 3.500

 “Costs” was heavily debated in the political process

F/I\N

 “Costs” do not include savings from reduced energy use

*  “Security of Supply Tax” is only on heating — and the figures here is after
compensation for industry is deducted a\ 1/ 4
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Savings must be done

* Huge energy savings are essential for the Danish Energy shift

Energy savings in industry is very cost effective

Energy savings in buildings gives a mixed picture in profitability

 Additional improvement for building quality, in-door comfort and
health etc. gives improvement for all users

1. Normal households can pay extra for those improvements

FLINY
2. Poor households have to depend on the “income” from :: ==
reduced costs for buying energy = subsidies required | g
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Fuel Poverty in Denmark ???

e Buildings are pretty energy efficient — renovations have been done
several times from the 70t

e Social security systems includes fuel costs for vulnerable groups
* Poverty exists, but “fuel poverty” is not an issue
* New definition of being “poor” in Denmark being debated

 Some 45 - 50,000 people (including children) considered to be poor

PLZINY
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Lessons to be Learned

* There will be investment costs needed — households will bear part
of these costs, but:

 There will be a net income for the Danish Society in the long run
doing the Energy “Revolution” instead of just doing BAU

F/I\N
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Lessons to be Learned

* Reducing energy consumption is the easiest and cheapest way
forward — creating jobs and better indoor climate as well

 Normal households can pay for the extra costs themselves

* Poor and vulnerable people must be helped to cover the extra
costs with subsidies and/or using the social welfare systems

e Basically the distribution of costs and benefits amongst
different actors are set in political decisions P71\
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Lessons to be Learned

 Some industry (not having large saving potentials) will probably
face (small) increases in energy costs

* Industry will probably need to be compensated to ensure
competitiveness — politicians are in a situation where this is hard to
ignore

* This compensation can come from:

Households paying more in PSO (for the renewables) P71\
oy

2. Lower energy taxation will mean lost energy tax revenue
. DT TE
that can be covered in the State budget X174

3. Subsidy schemes covered by new tax revenues or savings

Energiwende und Sozial effect — Vienna 26.6.2013 The Danish Ecological Council



Sg@ren Dyck-Madsen
The Danish Ecological Council
soeren@ecocouncil.dk

LI\ N

N\ 1/ 4

Energiwende und Sozial effect — Vienna 26.6.2013 The Danish Ecological Council


mailto:soeren@ecocouncil.dk

A Shift in Production

¢ Cantralized CHP

+ Decentralized CHP
- Wind turbine
e Interconnector (AC)
—mmm(m)

CHP = Comtred Hest anc Power
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Production of Electricity
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B Large-scale units, power only

Energiwende und Sozial effect — Vienna 26.6.2013 The Danish Ecological Council



Electricity Prices for Households
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Energy Consumption per Person

Persons per Average Average
Home electricity use heat use per
per Person person
Multi Family Homes 1.68 1,450 kWh/year 6,836 kWh/year
One Family Homes 2.45 1,668 kWh/year 8,944 kWh/year

Sources: Electricity Consumption from Energy Statistics 2010 — Danish EA LI\
Data about Homes from Danish Statistics 2010 AAAN
L\ 1]
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Cost Calculations in “Our Energy” (OE)

Annual Costs Business Our *OE +heat Coalto

DKK as usual Energy  savings 9%  biomass

House 130 m2 District 12,200 12,800 14,800 14,200 13,800
Heating

Oil Heating 19,600 21,600 23,600 22,300 ** 14,600

Electricity 8,300 8,900 9,200 9,200 9,200
]\ N
* Investment cost for achieving 9 % heat savings are included .. .‘

** Own Energy and a heat pump instead of an oil burner — net costs

WETE
A\ /4

Source: "Our Energy”, Danish Government 2011
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Cost Calculations in “Our Energy” (OE)

Annual Business Our *OE +heat Coalto
Costs DKK as usual Energy savings 9%  biomass
Apartment District Heating 7,200 7,500 8,700 8,400 8,200
75 m?
Electricity 5,200 5,600 5,800 5,800 5,800
71\

* Investment cost for achieving 9 % heat savings are included

Source: "Our Energy”, Danish Government 2011
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Cost Calculations in “Our Energy”

Fully Phased in in Energy costs BAU Energy Costs "Our Change between

2020 Energy” BAU and "Our
Energy

Medium sized
office, 0.65 Mio. DKK 0.71 Mio. DKK +9.1%

250 employees

Large energy
intensive industry, 100 Mio. DKK 103 Mio. DKK +3.0%

400 employees
71\

Source: “Our Energy”, The Danish Government 2011
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Electricity Price Trends

Euro/kWh 1. half Changes from 1. half
2012 incl. tax 2011 to 1. half 2012

EU 0.197 + 6.6 %
Italy 0.230 +11.2%
Germany 0.268 + 5.7%
Holland 0.190 + 3.1%
Denmark 0.297 - 0.0%
Sweden 0.208 - 4.7 %

LI\

Source: Eurostat 27.3. 2013
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Expenses for public service obligations (PSO) in the
electricity area

Billion DKK, current prices
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M Other (R&D, environmental research etc.)

B Compensation for CO2 taxes

W Supply security

B Payment of subsidies for environmentally-friendly electricity
B Small-scale CHP units

W Biomass etc.

B Wind power
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PSO (Public Service Obligations)

 More wind decreases the electricity prices in the Nordic market
A decrease in electricity prices makes wind turbines more costly

* For each 1 DKK the electricity price pr. MWh is reduced, the PSO
costs increases by 0,4 DKK

* Introduction of new wind turbines especially off shore and PV’s will
increase the PSO payment

 PSOis paid by all customers — potential rebates for energy F/I\N

intensive industry have to be paid by households and SMV’s MART
DEgE
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PSO (Public Service Obligations)

m 2011 - Our Energy 2012 realized 2013 foreseen

Billion DKK

 The PSO costs has increased a lot because of cheap electricity prices
* This corresponds to a decrease in electricity prices

 Companies use the forward market and will not see the reduction
in electricity price immediately as with the increase in the PSO

F/I\N
* PSO costs in Germany is much higher, but rebates for AARN
especially heavy industry are also much higher “" '.’.

Energiwende und Sozial effect — Vienna 26.6.2013 The Danish Ecological Council



Information about Electricity Prices

* The Official webpage “The Electricity Price Information Site” shows

the costs for Electricity products, and gives some possibilities to
compare

e Itisfar too easy to get on top of the price list with offers

 The Site does not give proper information about the electricity
products that do have a large or small effect for climate and more

renewables
F/I\N
* The DEC did set up a Information site to rank these products &8 R
LY 17
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Information about Electricity Prices

elproduiter  Lipristavie

eristadien 3 Si3eix g 2
Thee Sndow Vs Fasrtter  Funitions  Msp
x Google afoss w Pseg v Mee» ’mm x ':‘a‘

s Favottes s o coode tveeke.. & b = £ Tiom ks
B soodiier - Epestaden i B0 0 em v Soe- Shted- Fusitoos - @

~

elpristavien

- samevemiign peises pd ol ViEn om & M SpNslaviee

Hetge bavrring whal fefgende produkier udtpdes | det valgle omride -
o 0ob “pd U procar, 9d vees ¢ roret med e sratalint heruncer, sd AU Wan sermetgee
D 0o pgsld sorwerigre tevs & 0 o matere Oorw £ rpthe ol wrdcees Sarwenigs vagle crodulter

f yoing whiygt .
DONG Sasis 2 Kve 2. kvartel
vy vartalagrs: a lwverander med feraynirgaplgt « omeddet. Prisen gmider for det 2013
angnre kv g mane om forsningspligtpes he

a fukt kvartal (fve tilligers be shaver

Basispeis Kvartal

2. kvaral
DONG ;o e sictivt har sifte: zrodake ales lverarder ot podok after 1.5y
maj 20 5an gaoar for det aTgwe Kvamal. Laes mers om Sa550r00ukr Kyvamal <777
ha Opdater priser
Asten heeunoie toe, har ogtyaier de valg dar e
B ARE G 0g 1 e SErmerenone i Nl A MARIWRIGTer rODAMNe 33 FONACT L Par Her kan du tilpasse eller
B SRS #F e 1o SRIRZAZRTOINT LN THIN OO SATNETOG 87 Jeemantegre fer andre din '.gm'\g

& Frmer for prvvale vees mahais 4l og mome Too ertuar vies Soaer sheihaie iy ter o Tome

Sammenignng af Dere grodubner
Smt fueten L far cu erakede crocikier o5 S 24 inecoen

¢ Dlevwrarae og produbarasn Caeakases * L avaringEperods * Lsrncer * Levermcer 4 Samiet
Bnangeperods pris stacnemen e
* Leveringaxtan are%un Pr maned Feith

e A 12,00 orw o 227,88 ore
- tur-Brary A'S t P 1 Sem
0. P cencrepisus ) 8 4‘. ':
Jrersdiasocstibud
zve Ppentde Xon
TREFOA Eveg 3 /3 mes 11,16 eve 10,41 k 235,37 ore
TREFOR ~'5 a LE. mined + 20 2age < .
D “= Paripra 3 md-. - >4+ &0
Karrosgresns svanngspancds Ko

8,08 k. 237,88 pre

3 mdn S mee

Energiwende und Sozial effect — Vienna 26.6.2013 The Danish Ecological Council



Information about Climate Effects
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Flexibility Markets Needed

 For Denmark being “fuelled” by fluctuating renewable energy,
flexibility and storage possibilities are needed

* This can (partly) be delivered by international grid connections
especially to Norwegian hydro power

* But a national market for “selling” smaller flexibilities must be
created in order to increase the value of especially electricity
production for all costumers, when the wind blows

F/I\N
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Capacity Markets must be Capped

 There might be a need for new capacity payment markets in the
transition periods, where existing power plants may be
economically inefficient long before they can be taken out of the
energy system

* This capacity market must be done in a way that innovation is still
spurred

 The possible capacity market payments must be capped as strong
as possible and restricted in years of functioning P71\
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