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Energiasektori tuottaa valtaosan

kasvihuonekaasupaastoista

http://www.europarl.europa.eu/news/fi/headlines/society/20180301ST098928/kasvihuoneka
asupaastot-eu-ssa-ja-maailmalla-infografiikka

Alakohtaiset” kasvihuonekaasupdastot Maailman suurimmat kasvihuonekaasujen
tuottajat vuonna 2012
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Lahde: Maailmanpankki
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Jokainen voli valita paastovertailussa

tarkoituksenmukaisimman

vertallukohdan

“Kansalliset paastot ovat niin pienet, etteivat ne
merkitse mitaan jos Kiina ja muut suuret paastajat
elvat vahenna paastgjaan”

“Paastot asukasta kohti ovat niin pienet, etta vastuu

paastdjen vahentamisesta on muilla”

“Historiallisesti tarkastellen Yhdysvallat ja EU ovat
vastuussa suurimmasta osasta paastoja, joten vastuu
paastovahennyksista on niilla”

“Tuotannon paastointensiteetti (suhteessa
bruttokansantuotteeseen) on niin matala, etta mikali
tuotanto tapahtuisi muualla, paastot vain kasvaisivat”
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Uusiutuvan energian arvioitu osuus

globaalista energian loppukulutuksesta,
2015 (lahde: REN21, 2017, 30)
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usiutuvan energian osuus energian loppukulutuksesta ja

uusiutuva sdhkodkapasiteetti (lande: REN 21 (2018)

FIGURE 1. Estimated Renewable Share of Total Final Energy Consumption, 2016
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FIGURE 5. Global Renewable Power Capacity, 2007-2017
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Arctic: Risk to human health and
well-being due to climate change
impacts such as injury from changes
in extreme weather and ice/snow
conditions, decreased access to local
foods, compromised freshwater
sources, permafrost and erosion
damage to infrastructure, loss of
traditional livelihood, and

relocation of communities &Qj
(Section 28.2.4)

Northern Mexico: Risks to
agriculture and water supplies, due
to projected increases in drought
compounded by salt water intrusion,
in an area with high levels of

poverty (Sections 26.3.2,
265.2,2653,26.8.3) &‘
Coastal southeast USA and Gulf
of Mexico: Risks of reef loss,
wetland loss, threats to coastal
infrastructure, and tourism from

sea level rise, storm surges, and
flooding (Sections 26432,9

26.7) ﬁ m

Western Turkmenistan and
Uzbekistan: Risk of exacerbated
desertification due to impacts of
droughts on cotton production and
irrigated water demands (Section

24.443) &

Sao Paulo: Risk of health impacts
from outbreaks of water-borne
diseases due to change in water
quality and availability, rainfall
extremes, urban flash floods,

landslides (Chapter 27, EJj
Box 27-2)

Canadian North: Risks to travel,
food security, and infrastructure
due to extreme weather events
(SREX Chapter 9, IPCC, 2012a)

Sub-Saharan Africa: Risks to crop

yields, ecosystems and food security
in an area with the highest levels of
urban poverty in the world (Sections
7.4.1,195.1,223)

m Ecosystem

New York area: Risk to sanitation,

energy, transportation,

communication network, coastal
infrastructure, from sea level rise

and coastal storms (Section 8.2,

‘ Water

° Table 8-6)

Mumbai: Risks to commerce and
livelihoods from sea level rise,
coastal erosion, pluvial flooding
and storm surge (Sections 8.2, 8.3,
8.4)

& Natural system

..
fa

Southern Europe: Risks to human
health, agriculture, energy
production, transport, tourism, labor
productivity, and built environment
affected by increased frequency and
intensity of heat waves @
(Section 23.9)

Dhaka: Risks to housing, food
security, and human health due to
extreme events like cyclones, pluvial
flooding, and heat stress (Section

8.2) *
19)]

Livelihood

& Food production

Asian Arctic: Risk of coastal
erosion due to sea level rise,
changes in permafrost, and the
length of the ice-free season
(Section 24.4.3)

BN AN

South, East, and Southeast
Asia: Risk of displacement due to
coastal flooding, inundation, and
erosion (Section 5.4.3.1)

fi

@ Human health

UNIVERSITY OF JYVASKYLA Esimerkkeja ilmastonmuutoksen riskeista

(IPCC 2014, AR5, luku 19, s. 1058)

Small island states: Risks to
critical economic sectors such as
agriculture, fisheries, and tourism
due to extreme weather events
and sea level rise (SREX Chapter
9, IPCC, 2012a) &

Micronesia, Mariana Island,
Papua New Guinea: Risks to
coral reefs due to sea surface
temperature rise and ocean
acidification (Section 19.3.2.4)

i

Near-Equatorial Indo-Pacific:
Risks to coral reefs due to sea
surface temperature rise and
ocean acidification (Section

19.3.2.4) m

Australia: Risks to community
structure of coral reefs due to sea
surface temperature increase and
ocean acidification that are
expected to affect tourism

negatively (Sections 25.6.2, °
25.7.5.1, Box CC-CR) ﬁm

Australia: Risks to montane
ecosystems from high temperature,
drying trends, and fire risk (Section

25.6.1)
h

Figure 19-2 | Some examples of areas of compound risk identified in this assessment. Symbols indicate one or two of the main sectors or systems subject to compound risk, but in each case additional sectors and systems are at risk.
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Onko toivo mennytta?
Tutkijat eivat ole yksimielisia:

Esimerkiksi:

Mikali nykyiset (tehdyt sitoumukset) voimalaitokset
toimisivat normaalisti elinkaarensa loppuun, 1,5
asteen ylittavan lampenemisen raja saavutettiin

vuonna 2011 ja 2 asteen vuonna 2014 (committed

cumulative carbon emissions) (pfeiffer ym. 2018 Environ. Res.
Lett. 13)

Jos hiilidioksidia paastava infrastruktuuri puretaan
elinkaarensa paassa vuodesta 2018 alkaen, on 64
prosentin todennakaoisyys, etta keskimaarainen

Iémpétilan NOUSU PYysyy alle 1,5 ° C. (smithym. 2019. Current

fossil fuel infrastructure does not yet commit us to 1.5 °C warming. Nature
Communications 10:101)
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Mitda enemman paastot kasvavat, sita todennakdisemmiksi ja

suuremmiksi haitat muodostuvat (Lanhde: IPCC 2018. Global warming of
1.5°C)

Five Reasons For Concern (RFCs) illustrate the impacts and risks of
different levels of global warming for people, economies and ecosystems Purple indicates very high

across sectors and regions. risks of severe impacts/risks

and the presence of

significant irreversibility or
Impacts and risks associated with the Reasons for Concern (RFCs) the persistence of
climate-related hazards,
combined with limited
ability to adapt due to the
nature of the hazard or
impacts/risks.
Red indicates severe and
widespread impacts/risks.

CH Yellow indicates that

|”‘H impacts/risks are detectable
and attributable to climate
change with at least medium

RFC1 RFC2 RFC3 RFC4 RFCS Level of additianal confidence.

Unigue and Extreme Distribution Global Large scale l?&?ﬂ:z‘h‘if White indicates that no
threatened weather of impacts aggregate singular B impacts are detectable and

systems events impacts avents

|H

(83 Undetectable

attributable to climate
change.

Impacts and risks for selected natural, managed and human systems
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Warm-water Mangroves Smallscale  Arctic Terrestrial ~ Coastal Fluvial Crop Tourism  Heat-related
corals low-latitude  region  ecosystems flooding flooding yields morbidity
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Confidence level for transition: L=Low, M=Medium, H=High and VH=\ery high
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Energiajarjestelmien
rakennemuutos -

energlatransitio
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Globaalit CO2- ja metaanipaastot 1850-2000

Source: Fouquet & Pearson (2012) Past and prospective energy transitions: Insights from history. Energy Policy 50, 1-7
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Energiajarjestelmat muutettava sekavassa
maailmanpoliittisessa tilanteessa

Yhdysvallat: Trump, hiili ja ymparisto. Yhdysvaltojen oma tuotanto
epakonventionaalisista (liuskekaasu ja —0ljy) fossiilisista
resursseista muuttaa geopoliittisia asemia

Etela-Amerikka: Brasilia ja Venezuela — 0ljy, resurssikirous ja
korruptio

EU:n selkea johtajuus ilmastomuutoksen rajoittamisessa
taantunut — oikeistopopulismin nousu

Vengjan toimet Krimilla ja Ukrainassa

Pohjois-Afrikassa arabikevéat

Lahi-idassa Irakin jalleenrakennus, Iranin ydinohjelma ja ISIS
Ks. lisda Nance ym. (2017)
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1. Historiallisesta perspektiivista energiatransitiot vievat paljon aikaa
Kokonaiset energiajarjestelmat muuttuvat hitaasti (vuosikymmenista vuosisatoihin), mutta maantieteellisesti rajatummat,
teknologiaspesifimméat muutokset voivat tapahtua suhteellisen nopeastikin (vuosista vuosikymmeniin).

2. Energiatransitioissa energian kokonaiskulutus on tavannut kasvaa

Globaali energiankulutus ja transitiot, 1800-2010

Socure: Fouquet & Pearson (2012) Past and prospective energy transitions: Insights from history. Energy Policy 50, 1-7
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VALTA

- Vanha jarjestelma vastustaa energiatransitiota

B Teknologinen muutos johtaa vakiintuneiden
toimijoiden ja teollisuusalojen aseman
heikkenemiseen

m Keskittyneet markkinat ja laheiset suhteet alan
vakiintuneiden yritysten ja poliittisten
paatoksentekijoiden kanssa hidastavat muutosta
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Polititkan rooli energiatransitiossa

B Aikaisemmat energiatransitiot vieneet vuosikymmenia
tal vuosisatoja

— llImastonmuutoksen nakokulmasta liian pitkaan

B Alemmista poiketen nykyista energiatransitiota
pyritaan tietoisesti ohjaamaan, suunta on kohti
vahapaastoista energiatulevaisuutta

— Poliittiset paattajat, yritykset, kansalaisyhteiskunta — pyrkivat
ohjaamaan muutosta, mutta missa maarin samaan suuntaan?

B Energiapolitikan muotoiluun osallistuu poliitikkojen
lisaksi huomattava maara muitakin toimijoita

— Energiapoliittisten paadmaarien asettaminen ja
yhteensovittaminen toisinaan vaivalloista — esim. korvaavan

energialahteen edullisempi hinta nopeuttaa transitiota, mutta
yleensa myos kasvattaa energiankulutusta
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Energia on aina ollut olennainen osa
geopolitiikkaa

m Geopoliittinen asetelma muuttuu globaalin
energiajarjestelman muuttuessa

m Fossiilisten polttoaineiden (0ljy, hiili) vaheneva kysynta
alheuttaa painetta niiden viennista riippuvaisille
talouksille

B Energiatransitiossa parjaamisessa korostuvat yhtaalta
kehittynyt teknologia ja osaaminen ja toisaalta
valttamattomat raaka-aineet
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Geopolitiikka kytkeytyy energiamarkkinoihin
- the Rules of Six (Pascual 2015)

Market Scale

The smaller the producer,
the greater feasibility
without prohibitive market
disruptions.

Investment Flow

If investment still flows
to the producer, ability
to sustain a block on
exports Is unlikely

Coalitions

Will major importers from
the sanctioned producer
cooperate? If not,

then sanctions will be
ineffectual

Ability to Sustain

Who is hurt more by
market disruptions from
imposing sanctions—the
country sanctioned

or those imposing
sanctions?

Bold action facilitates
impact and reduces
ability to circumvent. How
quickly can importers find
alternative supplies?

Self-Risk

Who balances the relative
value of economic costs
v. national security goals?
What are the decision
maker’s core interests?

Constrain
Production
Capacity

Applicable to larger
producers where industry
comprises a significant
share of GDP and budget
revenues.

Assess capacity to limit
financial flows to banks
and curtall investment,
finance, and trade for
energy sector growth

What entities have
financial interests, and
will they cooperate
to block resources
and technology to the
sanctioned entity?

Does the sanctioned
country or those imposing
sanctions have more at
stake? Which has greater
will to bear costs?

Will sanctions be
implemented rapidly to
give credibility to political
stance? Will those sanc-
tioned feel an immediate
cost?

Who balances the relative
value of economic costs
v. national security goals?
What are the decision
maker’s core interests?

Flood
Markets

Is the target a regional
or global market? What
scale of supply will have
an impact?

Will flooding a commodity
market also deter future
investment in that
market?

How many players are
needed to accumulate
supply? Will public and
private actors cooperate?

How long can sufficient
supply be mobillized to
flood a market? Will spec-
ulators benefit from the
windfall of low prices?

Can actions be taken
immediately after policy
decisions to mitigate
market speculation?

If flooding a market does
not achieve the intended
aims, who will take

the blame for the high
resource cost and no
impact?

Starve
Markets

How large Is the targeted
market relative to
accessible supplies from
other sources?

Can the targeted entity
secure financing to
diversify production and
cause the supplier to lose
long-term market share?

Are there other potential
suppliers to the market,
and can they be brought
into a coalition?

Is the consumer sufficient-
ly large to make the cost of
cutting supply prohibitive
to the supplier?

Can measures be taken
quickly to raise the cost of
obtaining alternative flows
from other suppliers?

What are short-term

costs to entities forgoing
exports? Who decides the
relative value of forgone
exports v. national security
goals?

Assist
Friends

What scale of support is
needed to have impact?
Can it physically get
there?

Is it possible to mobilize
capital flows in parallel
to commodity aid to
increase or diversify
production?

Will key suppliers

and transit countries
cooperate? What risks do
they face?

If assisting a friend, will
that friend always be
dependent on the entity,
thus causing a problem?
Are there long-term
market alternatives?

Can supply or financing
quickly reach the target
and be maintained? Will
action be judged as
political or material?

How might private entities
or nations retaliate against
those supporting a friend?
Where are the vulnera-
bilities?

Change the
Fuel Mix

What are the major uses
of coal and other fossils?
How central are they to
economy?

Can cleaner fuel
investments compete
on ROI and not just on
price?

How to price coal
externalities and reduce
financing costs?

What are the

risks to economic
competitiveness and
security of supply?

The longer the delay,
the higher the cost to
mitigate overall CO2
emissions in future

Who balances economic,
environmental, and nation-
al security costs?




UNIVERSITY OF JYVASKYLA

Kiinan geopoliittinen asema on vankka

(Semkin ym. 2017)

Table 4 — Rules of Six framework (Pascual, 2015) applied to selected countries’ (EU, Russia,
China and USA) possibility to have an effect on other countries (low, medium, high)

Block
exports
Attempt to deny
country’s
exports markets
and revenues

EU

Russia

China

usA

Low — Falling demand
means it is more difficult
to influence exporters with
only own import. No own
production means that the
EU will be affected itself
by any export interven-
tions.

Low — Difficult to block
with own demand,
does not control the
investment flow. As a
net exporter Russia is
itself vulnerable to
someone blocking
Russia’'s exports.

High — Large demand
means it can affect
with own demand
alone. Has own re-
serves potentially

reducing self-harm.

Medium — Relatively in
good position despite
decreased demand.
Has own resources
reducing the symmetry

of possible blocks.

Constrain
production
capacity
Curtail produc-
tion of a coun-

Low — Reducing
energy trade and
global weight will make

this more difficult.

Low — Difficult, as
conventionally an
exporter. Reducing oil

income will also limit

Medium — Has tools
through high levels of
investment and trade

with other countries.

Medium — Has the
financial means and
trade. Reducing global

weight will make this

try financial weight more difficult.
globally.
Flood Low — Very little of Medium — Possible High — Good potential Medium — Has gas
markets

Flood market
with exports in
order to gain
market share or
drive out
competitors

own resources making
this difficult. Can
potentially do this with
technology, but would
be difficult.

with oil and gas,
especially if manages
to build LNG capacity.
FPotentially possible
with certain rare earth
minerals. Own econo-
my would suffer,

making it more difficult.

with some certain rare
earth minerals.
Can do it with renewa-

ble energy technology.

and oil reserves to do
this. High cost position
of own oil means it
would be costly. Can
potentially do it with
renewable technology
but would be difficult.

Starve
markets
Dominant

supplier at-

tempting to
manipulate the

market by
reducing output

Low — Not possible
because is a net
importer of energy
fuels. Difficult technol-
ogy wise because
there are other export-
ers, unless EU manag-
es to increase share of

world’s production.

Medium — Possible to
some extent with oil
and gas, especially to
areas with gas connec-
tion. Growing LNG
markets and decreas-
ing oil demand make it
harder than what it
currently is. Can also
attempt this with some

rare earth minerals

High — Good potential
with certain rare earth
minerals. Can also do it
with renewable tech-
nology, assuming
retains global produc-
tion share close to

existing.

Low — High cost
position of il means it
won't be effective
Some room to starve
markets via LNG. In a
similar situation with
EU with regard to
technology.

Assist
friends
Helping target
country through
e.g. exporting
at lower cost

Low — Can assists with
technology and financ-
ing.

Medium — Can assists
with large amount of
resources.

Medium — Can assists
with technology and
financing.

High— Can assist with
technology, financing
and even resources.

Change the
fuel mix
Attempt to get
other nations to
change theirs
fuel mix

Medium — Difficult, but
has the diplomatic
experience, financial
capabilities and the

technology.

Low — Very difficult
because of reducing
financial means (be-
cause of falling energy
exports income) and
position as a resource
exporter.

Medium — Difficult, but
has the diplomatic
experience, financial
capabilities and the

technology

Medium — Difficult, but
has the diplomatic
experience, financial
capabilities and the

technology.
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Suomi
Energiantuotannon ja

energiapolititkan yleispiirteita
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Energian kokonaiskulutus

energilalahteittain Suomessa 1970-2017

Lahde: Energian hankinta ja kulutus, Tilastokeskus,
https://www.stat.fi/til/ehk/2017/ehk 2017 2018-12-11 kuv 002 fi.html
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Uusiutuvien energianlahteiden kaytto
Suomessa 1970-2016

Lahde: Energian hankinta ja kulutus, Tilastokeskus

Uusiutuvien energialdhteiden kayttd muuttujina Energialahde, Tiedot ja Vuosi
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Energiakomitea vuonna 1956:

B "Muualla maailmassa on kiinnitetty huomiota myos
aurinkoenergian erimuotoiseen hyvaksikayttoon
samoin kuin teoreettisestikin merkitykseltaan
vahaiseen vuoroveden, tuulen, meriveden
aaltoilun, meriveden lampdvarastojen seka
vulkaanisen lamma&n edustamaan energiaan.
ltsestaan selvaa on, etta mitkaan viimeksi
mainituista eivat maassamme tule kysymykseen ja
auringon sateilyn vahaisyys ja epasaannollisyys
tekee myos aurinkoenergian kayton mahdottomaksi
maamme voimantuotannossa.” (KM 1956:19, 7)
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Suomalaisen energiapolitiikan
yleispiirteita

Teknis-taloudellinen energianakemys (Salo 2014, 65-67)
— Kustannustehokkuus, markkinaehtoisuus
— Ymparistdn painoarvon kasvu alkaen 1990-luvulta

Pieni joukko ydinvaikuttajia
— Informaalit suhteet

Suuret sdhkdntuottajat omistajina samoissa yrityksissa —
Teollisuuden Voima (TVO), Pohjolan Voima (PVO), EPV Energia

Konsensus - rutiinikorporatismi
Reaktiivisuus pikemmin kuin proaktiivisuus
« EU kaventanut kansallista likkumavaraa

Ydinvoimapainotus

Uusiutuvien energiamuotojen sisélla jakolinja enenevasti puun ja uusien
uusiutuvien valilla, akateeminen maailma entista aanekkaampi
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Suomen energiapolitiikan sisapiliri

Ruostetsaari 1989, 1998, 2010; Salo 2014

Hallituspuolueet

TyO- ja elinkeinoministerio
Valtiovarainministerio
Elinkeinoelaman keskusliitto, EK

Metsateollisuus ry
Energiateollisuus ry
Suuret energiayhtiot — Fortum, PVO, Neste Oll
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Suomen energiapolitiikan alajarjestelmat

(Ruostetsaari 1998, Salo 2014 ss. 69-74)

m 1. Maaseudun energiaresurssien kannatuskoalitio

- Keskusta, maa- ja metsatalousministerio (MMM) Maa- ja
metsataloustuottajain keskusliitto (MTK), Turveteollisuus

m 2. Uusiutuvan energian kannatuskoalitio
Vihreat, Ymparistoministerio, ymparistojarjestot

m 3. Ydinvoiman kannatuskoalitio

- Kokoomus, Tyo6- ja elinkeinoministerio, Elinkeinoelaman
keskusliitto EK, Energiateollisuus ry, Metsateollisuus ry, Isot
energiayhtiot
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Valtion ja markkinoiden valinen suhde —

yleista

Energiapoliittisen vaikuttamisen voimistuminen 1970-luvun
puolivalissa

Valtiokeskeisyys: vahva valtiollisen regulaation aikakausi 1980-
luvun puolivaliin

Deregulaatio kulminoituu sdhkémarkkinoiden avaamiseen vuonna
1995

Regulaatio voimistuu Euroopan unionin vahvistuvan
energiapoliittisen otteen myo6ta 2000-luvulla
— Jasenvaltioiden liikkumavara kapenee

Tarkemmin ks. Ruostetsaari 1998, 2010
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Energiademokratia ja
kansalaisenergia
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Energiademokratia ja kansalaisenergia

m Kansalaiset, osuuskunnat, pienet yritykset ja
paikallisyhteis6t muutoksen moottoreina
— Keskiossa Tuottaja-kuluttaja (prosumer)

B Normatiivinen merkitys
— Hiilettom&aan energiajarjestelmaan siirtymisen paamaara
m Deskriptiivinen merkitys

— Esimerkit kansalaislahtbisesta hajautetusta
energiantuotannosta
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Puolet Saksan aurinko- ja maatuulivoimasta on

kansalaisten omistuksessa (2012)
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Bioenergia Aurinkosahko Maatuulivoima

http://energytransition.de/2013/10/citizens-own-half-of-german-renewables/
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Saksan energiakaanne - Energiewende
tavoitteet
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(verrattuna 2008)
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Lahde BMU (http://energytransition.de/2014/12/infographs/)
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Saksan energiakaanne on toistaiseksi
tarkoittanut erityisesti tuulivoiman ja
aurinkosahkon voimakasta lisaysta

m Pienten

m Saksan maatuulivoiman kehitys aurinkosahkojarjestelmien
1992-2014 kustannusten kehitys Saksassa

Aurinkosahkojarjestelmien kustannukset

Syéttotariffilaki
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Saksan "Nelja Suurta” ajautuneet suuriin

Val ke LI kS I I n Lahde Kungl & G., Geels, F.W. (2017) Sequence and alignment of external pressures
in industry destabilisation: Understanding the downfall of incumbent utilities in the German energy
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