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Human-driven environmentan

degradation continues

| Fossil fuels >80% of energy, 0il>98% of
traffic

II. Coal (power) and oil (traffic) 80% of CO,

III. Goal: CO, down by 60% 2050, >80% in
industrialized countries

IV. 65% of energy used in cities(80% in2040)

1990 2035 V. >80% of energy demand growth from
emerging economies
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The Economy IS .«

« Unsustainable
« Unfair

« Unstable

« Unhappiness
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y, jObS, energy, climate,
ow-how as a whole
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Future energy investments

Power (:—:-I:_ect_ricitv} investment accounts for 46% of the expected
$37 trillion investment in global energy infrastructure to 2035.

Of the $9.7 trillion of global investment in Power Generation,
71% will be in renewables or clean technologies.

Billions %
Coal $1,608 17%
Gas $1,040 11%
Qil 574 1%
$97 Nuclear $942 10%
tri"ion Bioenergy $650 7%
Hydro $1,549 16%
Wind $2,129 21%
Solar PV $1,259 13%
P Power generation is the largest and fastest growing

Source : Citi Group, October 2013
Peter Lund 2014

component of primary energy consumption.

201 2030
Transport 22 2.8
Industry 3.6 47
Other 1.3 1.5
Power Generation | 5.2 7.7
Billion Tonne of Oil Equivalent

Source: Citi Research, BP Statistical Review
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Biological resources are renewable, local,
wide-spread, rely on local know-how, etc.

.’. Energy
The value of Bioeconomy is €2trillion, 20 |
M jobs, 9% of EU employment (2009) ~
Chemicals -
Materials

€1 in R&D and innovation in bioeconomy
could creates €10 in value added

Council calls for a 'greener' Europe 2020

strategy (28 Oct 2014) gy Whe;e next
{ for the

e European
pbloeconomy?
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Cleantech - Finland

Government goals (2018):

1. Finland should rank high(est)
2. 50 000 new jobs

3. Turn-over 2x (202>€40 B)




Lahti City
— clean tech clustey,
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“ mmiﬁélity owned uti ity
. Busmes“s‘i&ea' sales of dlstnct heat CHP usmg g RE
sources iwaste, co-opérating with local industry
* Local energy souréés: “bio- dfid-recycling fuels and
gas; waste-to- -energy productlon, wind energy,

biorefinery
Photo: Kotka Energia
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Rioranking 1972-2012 Al

TCO GRANSKAR Reduction of energy supply per GDP (PPP) dollars from 1972 to 2007

FA SNURR PA OMSTALLNINGEN ran:cing country reduction energy/good ratio

China T7% 2135

UTAN ATr LAGGA PA EIT KOL 2 Luxembourg -75% 1,60

TCOs Rio Ranking 2012:2 T UsA 1% 250

Germany -49%
#5/ 1 2 19 Denmark -A40% 1,35 almost the lowest in the EU
27 India -42% 1,70
TJEHETEHE:HHEHS CEMTRALORGANISATION a7 Sweden -37% just below 2
LINNEGATAN 14,311; 94 STOCKHOLM 42 [ 34% 175
S 7| Finand > 30% 2,60
45 Japan -30% 1,65
Reduction of carbon dioxide emissions per GDP (PPP) dollars 87 lceland +40% 75
from 1972 to 2007 Increase of share of renewanle energy during the years 19/ 2-200/
ranking | country reduction emissions/good ratio ranking | country percentage points | progression
1 Luxembourg -849% 0,37 1 lceland +32 from 48 to B0
2 Sweden -72% 0,18 5 S 428 from 65 to 93
8 China 67% 0,72 4 Denmark 14 from 2 to 16
13 Germany -63% 0,37 8 Sweden +0 from 21 to 30
16 Norway 61% 0,24 10 Germany +6 from1to7
21 USA 57% Lo 28 | Norway 42 from 43 to 45
29 Denmark -56% 0,31 8 USA K approaching 5
23 Ic.eland '549’? Lt 41 Japan +1 just above 3
e o 2 iz
- a6 China -26 from 40 to 14
63 India -3% 0,37 -
89 India -34 from 63 to 29
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The Finnish Challenge:

Economy has stalled, it is spiraling down,
unemployment getting out of hands

Can ‘energy’ help?

 Finnish energy self-sufficiency 30%, net energy imports €8.5B yr

 Public subsidies to inefficient energy and fossil fuel use €2.5B yr
 Domestic energy resource base is huge (2-3 x energy demand)
 Energy use efficiency improving less than in comparable countries

Peter Lund 2014



Kasvua ja tyollisyytta uudella
energiapolitiikalla
- report by the “Professor Group”

Minna Halme, Janne Hukkinen, Jouko Korppi-Tommola, Lassi
Linnanen, Matti Liski, Raimo Lovio, Peter Lund, Jyrki Luukkanen,
Oskari Nokso-Koivisto, Jarmo Partanen, Markku Wilenius

http:/ /www.energiapolitiikka.fi
https:/ /t.co/rkqfHIXRE2
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The Finnish Solution:

Rely more on own energy resources,
know-how and technology

How: more renewables (1/2) and more energy efficiency (1/2)
Finnish energy self-sufficiency 30% > 50% —280..100% (2050)
New jobs 0->30,000 (2020) > 50,000 (2030) - 90,000 (2050)

Energy imports €8.5B yr 2>-20% (2020),-50% (2035), -100%
(2050)

60
50 teollisuus
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Extras
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Council calls for a "greener”’
Europe 2020 strategy
(28 Oct 2014)

e “The conclusions recognize that a greener
economy contributes to long term prosperity, and
highlight the need for a transition towards a
resource efficient circular economy.”

 Keywords: resource efficiency, circular economy,
green employment
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Energy Technology Perspectives
Scenario (IEA 2014)

Technologies
60

50
0 g
30
20

10

0

2011 2020 2030

2040 2050

International Energy Agency (2014), Energy Technology

Perspectives 2014, OECDI/IEA, Paris

Peter Lund 2014

Nuclear 7%

M Power generation efficiency and
fuel switching 2%
Renewables 30%

End-use fuel switching 9%
B CCS 14%
W End-use fuel and electricity

efficiency 38%
205




Renewable energy ranking-

list (2012)

Map highlighting CAI countries and their respective Issue 34 rankings
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The link between economy,
evironment and humans

kK Environmental impact

l
Nature C Economy Huma.ns

s o 0’&”’

Raw ﬂ_—h'\:JJL «
materials —— * Needs

_ Waste
276\

* Resource needs = growth x structure x technology
** Emissions = demand x specific emissions
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Energy efficiency saves money!!!

» Negative costs
« Savings could be equal to all EU’s energy import

Figure 15: Multi-sectoral cost curves for 2020 and 2050
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Decarbonizing economy

- Link to Policies & Business

Figure 5.1

Relation between emission reduction measures, policy instruments and targets
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Finland in comparison

Electricity use per capita
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Lahti Green Clty Plan

Goal: 15-25% less energy by 2015;
by 2025 halving CO, emissions

How: RES, eco-efficient urban
structures; public transport

Economy : supporting local energy
and clean tech cluster; technology |
development and piloting

Waste-to-energy services
— 96% of urban waste recycled

— advanced gasification technologyyss
(CFB, multi-fuel 160 MW, $240M e

— 90% of city connected to DH

Photos: Lahti City, Paijat-Hameen JateHuolto Ltd

. redaimed

kg/resident
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The Big Energy Transitions

Figure 4. The ages of energy: History suggests a process of substitution
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Source :Citi Group, October 2013

Peter Lund 2014



Alternative paths for power
generation in Finland (2030)
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