European Energy Policy and Global
Reduction of CO2 emissions:
Towards an effective sustainable
electricity production in Europe

The Position of the Energy Group of the
EPS

The forthcoming United Nations Climate
Change Conference (Paris, December 2015) will
be held with the objective of achieving a binding
and global agreement on climate-related policy
from all nations of the world.

This conference, seeking to protect the climate,
will be a great opportunity to find solutions in
the human quest for sustainable energy as a
global endeavour. The Energy Group of the
European Physical Society (EPS) welcomes the
energy policy of the European Union (EU) to
promote renewable energies for electricity
generation, together with energy efficiency
measures. This policy needs to be implemented
by taking into account the necessary investments
and the impact on the economical position of the
EU in the world. Since the direct impact of any
EU energy policy on world CO2 emissions is
rather limited, the best strategy is to take the
lead in mitigating climate change and in
developing an energy policy that offers an
attractive and economically viable model with
reduced CO2 emissions and lower energy
dependence.

The Energy Group of the EPS has the following
observations on the presently planned energy
transformation in Europe:

(i) Europe alone cannot curb the increase in
global CO2 emissions. Global action is
required.

The specific emissions due to power generation
in Europe (352 gCO2/kWh in 2011 [1]) are
already only half as large as those in e.g. China
and the EU contribution to the global CO2
emissions is currently only about 11%. So, the
recently proposed implementation [2] of the
2050 Energy Roadmap [3], aiming, inter alia, at
a reduction by 40 to 50% in the total CO2
emissions of the EU by 2030, would correspond
to an estimated saving of a mere 4 to 5% in
global CO2 emissions [4], even after decades of
enormous investments. The impact of reductions
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Nadchazejici Konference OSN na téma
klimatickych zmén (ktera se bude konat v Patizi
v prosinci 2015) je pofadana s cilem dosahnout
zavazné globalni dohody vSech narodi svéta o
pristupu ke klimatu.

Tato konference, vénovana ochrané klimatu,
bude jedinecnou pfilezitosti pro nalezeni novych
feSeni v globalnim Usili lidstva o vyvoj
udrzitelnych zdrojt energie. Energeticka sekce
Evropske fyzikalni spole¢nosti (EPS) vita
politiku Evropské Unie (EU), ktera podporuje
obnovitelné zdroje pro vyrobu elektrické energie
spolu se zvySovanim energetické ucinnosti. Tato
politika by m¢la byt zavedena s ohledem na vysi
pottebnych investic a se zohlednénim dopadu na
ekonomickou uroven EU viici zbytku svéta.
Protoze primy vliv jakékoliv energeticke
politiky EU na celosvétové emise CO2 je
omezeny, nejlepsi strategii by bylo prevzit
iniciativu v potlacovani zmén klimatu a

v zavedeni takové energetické politiky, ktera
nabidne atraktivni a ekonomicky schiidny model
se snizenim emisi CO2 a nizs§i energetickou
zavislosti.

Energeticka sekce EPS nabizi nasledujici
komentar k nedavno piedstavené transformaci
energetiky v Evropé:

(i) Evropa sama nemiiZe brzdit narust
celosvétovych emisi CO2. Nutna je sou¢innost
celého svéta.

Evropské emise CO2, zptisobené energetickym
pramyslem (352 gCO2/kWh v roce 2011, viz
[1]), jsou jiZ jen polovi¢ni ve srovnani napt.

s Cinou, a piispévek EU ke globalnim emisim
CO2 ¢&ini v soucasnosti pouze 11%. Z toho
plyne, Ze navrhované zavedeni [2] tzv.
Energetické cestovni mapy 2050 (Energy
Roadmap, [3]), jejimz cilem je, mimo jiné,
snizeni celkovych evropskych emisi CO2 do
roku 2030 o 40-50%, bude odpovidat
odhadovanému snizeni celosvétovych emisi
CO2 o pouhych 4-5%, a to po desitkach let



in CO2 emissions in the EU will therefore
remain marginal and will be massively
overcompensated by rising emissions elsewhere,
unless other nations contribute their share in
reducing CO2 emissions.

(ii) An efficient expansion of renewable
energy sources requires solutions for
intermittency and storage.

The substantial CO2 reductions recommended in
the 2050 Energy Roadmap for the electrical
power sector (as compared to 1990: a reduction
of 57-63% by 2030 and 93-99% by 2050)
implies a vast transformation of the existing
power supply system in the EU (in which about
50% of the electricity production currently
comes from fossil fuels) into either renewable or
nuclear power or some combination. Already at
the present level of penetration of renewables
(~23% of the electricity production), solutions
are urgently needed to tackle adequately the
problem of intermittency. This will demand a
combination of high capacity non-intermittent
(e.g. nuclear, oil and coal fired) and flexible
backup plants (e.g. gas, hydropower), large
electrical energy storage capacities and
substantial expansion of electricity distribution
grids, including smart grids. Furthermore, the
integration of this variable electricity supply is
expected to become even more difficult as its
percentage rises to above 30-40%. The expected
change in the energy system is a colossal
challenge (see e.g. [5]) and is expected to raise
major technological and political issues
requiring long-term perspectives and sustained
investment in research and development.

(iii) The EU energy policy ought to be framed
to strengthen Europe’s economic position in
the world.

The level of subsidies for carbon-free energy
sources ought to be set to assist in promoting the
necessary research and to provide a competitive
environment for developments in new energy
technologies. Excessive subsidies are currently
causing high electricity prices that are far
beyond those in other regions of the world,
contributing to the on-going relocation of
industry from Europe into other regions of the
world with less expensive energy. There is
growing concern over the accelerating relocation
from electricity intensive industries in the EU
into countries with lower environmental
standards [6], leading not only to increased

velmi vyznamnych investic. Dopad snizeni
emisi CO2 v EU tak zlistane zanedbatelny a
bude vyrazné piekonan nartistem emisi v jinych
¢astech svéta, pokud ostatni narody neptispéji
svym dilem ke snizeni emisi CO2.

(i) U€elny rozvoj obnovitelnych zdroji
vyZaduje FeSeni jejich kolisavé vyroby a
ukladani energie.

Vyznamné snizeni CO2, které je pro energeticky
sektor doporuceno v Energetické cestovni mapée
2050 (ve srovnani s rokem 1990: snizeni o 57-
63% do roku 2030 a 0 93-99% do roku 2050)
znamena rozsahlé pfeorientovani souc¢asného
systému zasobovani energiemi v EU (kde zhruba
50% elektrické energie pochazi ze spalovani
fosilnich paliv) na obnovitelné nebo jaderné
zdroje, ptipadné jejich kombinaci. Jiz se
soucasnym podilem obnovitelnych zdroji
(zhruba 23% vyroby elektrické energie) existuje
palciva potieba vhodnych feseni jejich kolisavé
vyroby. To vyzaduje kombinaci velkych
nekolisavych zdroji (jaderné elektrarny, uhelné
elektrarny, elektrarny spalujici ropné produkty)
a flexibilnich zdlozZnich elektraren (plynové a
vodni elektrarny), velké kapacity pro skladovani
elektrické energie a vyznamné posileni
distribucnich siti, se zavedenim chytrych siti
(tzv. smartgrids). I tak ale bude zaclenovani této
kolisavé dodavky elektrické energie obtizné,
jakmile jeji podil prekona 30-40%.
Predpokladané zmény v energetice predstavuji
kolosalni vyzvu (viz napt.[5]) a ocekava se, Ze
zpusobi vyznamné technické a politické
problémy, coz vyzaduje dlouhodobé vyhledy a
trvajici investice do vyzkumu a vyvoje.

(iii) Energeticka politika EU by méla byt
koncipovana tak, aby posilila ekonomické
pozice Evropy vici zbytku svéta.

Urovei podpory bezemisnich zdroji by méla byt
nastavena tak, aby napomohla potfebnému
vyzkumu a poskytla konkurenéni prostiedi pro
rozvoj novych technologii v energetice.
Pfemrsténa podpora v soucasné dobé zptsobuje
vysoké ceny elektrické energie, které vysoce
piekonavaji ceny ve zbytku svéta, coz prispiva k
probihajicimu odchodu primyslu z Evropy do
oblasti s levné&;jsi energii. Existuji rostouci obavy
nad zrychlujicim se odchodem energeticky
naro¢ného pramyslu z Evropy do zemi s niz§imi
environmentalnimi standardy, viz [6], coz vede
nejen k nartstajici evropské nezaméstnanosti,
ale taktéz k narustu celosvétovych emisi
sklenikovych plynd.



European unemployment but also to increases in
global greenhouse gas emissions.

(iv) Europe can lead the global effort in CO2
reductions by proposing and demonstrating
an attractive and economically viable model.
In Europe we are facing a global challenge that
requires a multi-decade approach, going beyond
the present “European Energy Transition
Model”. This will require a coherent and
sustained energy policy that strengthens the
mutually beneficial relationship between
education, research and innovation.

The Energy Group of the EPS therefore
recommends the following:

(1) A review of current electrical energy
subsidies in the EU.

A review of current electrical energy regulations
in Europe (subsidies, feed-in tariffs, etc.) is
urgently needed and should focus on supporting
the internal energy market in providing clean
energy at competitive prices. This implies in
particular enhanced efforts in research and
innovation for sustainable energy technologies.

(2) The inclusion of external costs when
pricing electricity from all supply options.
The cost of various electricity production
options should be correctly quantified by taking
into account external costs, including an
adequate carbon price, costs linked to societal
and health risks and the additional costs inherent
in the use of large amounts of intermittent power
generation. This last point will become very
important when implementing the 2050 Energy
Roadmap, as it will be essential to have parallel
development programmes for energy storage
technologies (batteries, power-to-gas, etc.), back
up power solutions, upgrades of distribution
grids including smart grid technologies and
energy efficiency measures (heating, cooling,
light, ...).

(3) An increase in R&D funding for
sustainable technologies with a focus on
developing an effective and economically
viable low carbon electricity system.

R&D in improved technologies for the
electricity sector together with Carbon Capture
and Storage is a key to achieving a sustainable
electricity future. The return on this investment
will be a competitive advantage in the rapidly

(iv) Evropa miiZe byt lidrem v celosvétovém
usili sniZit emise CO2 tim, Ze navrhne a uvede
do provozu pritazlivy a ekonomicky schiidny
model.

V Evropé celime celosveétovému problému, coz
vyzaduje metodicky piistup trvajici desetileti a
ptesahujici soucasny ,,Evropsky model
transformace energetiky*. Bude tfeba souvisla a
udrzitelna energeticka politika, ktera posili
vzajemné ptinosné vazby mezi vzdélavanim,
vyzkumem a inovacemi.

Energeticka sekce EPS proto doporucuje
nasledujici:

(1) Provést revizi soucasnych podpor

v elektroenergetice v EU.

Potfeba revize soucasné regulatoriky v evropské
elektroenergetice (dotace, feed-in tarify atp.) je
akutni a méla by se zaméfit na podporu
vnitiniho energetického trhu tak, aby poskytoval
¢istou energii za konkurenceschopnou cenu. To
zejména znamena, ze by se meélo zvysit usili

ve vyzkumu a inovacich pro udrzitelnou
energetiku.

(2) U vSech zdrojii zahrnout neprimé naklady
do ceny elektrické energie.

Naklady u riznych zdroja elektrické energie by
mély byt spravné urceny tim, Ze budou
obsahovat i nepfimé naklady, které zahrnuji
vhodnou cenu uhliku, naklady spojené se
socialnimi a zdravotnimi riziky a dodate¢né
naklady vazané na vyrobu velkého mnozstvi
energie v kolisavych zdrojich. Pti zavadéni
Energetické cestovni mapy 2050 bude tato
posledni polozka do budoucna velmi vyznamna,
nebot’ bude nutné mit soub&ézné programy
vyvoje skladovani energie (baterie, power-to-
gas, atp.), zalohovani dodavek energie,
posilovani distribu¢nich siti (napf. pies
smartgrids) a zlepSeni energetické uéinnosti
(vytapéni, klimatizace, osvétleni, ...).

(3) Navysit ve vyzkumu a vyvoji rozpocty pro
udrZitelné technologie se zaméfenim na vyvoj
efektivni a ekonomické nizkouhlikové
energetiky.

Vyzkum a vyvoj pokrocilych technologii

v energetice spolu s technologii CCS (Carbon
Capture and Storage — zachycovani a ukladani
CO02) je klicem k dosazeni udrzitelné energetiky
budoucnosti. Takova investice pfinese vyhodu



growing world market for sustainable
technologies.

(4) Consideration of all non-fossil electricity
options when discussing the EU energy
future.

The present focus on the deployment of
intermittent renewables should be
complemented by developing and implementing
other low carbon options, which are able to
provide base load and dispatchable power to the
grid (such as second generation biomass,
geothermal, nuclear fission at present and fusion
in the longer term). The objective should be to
provide a balanced energy mix, which is
economically optimized and ensures security
and diversity of supply. Although the present
policies on nuclear fission differ in individual
EU countries, this option and the related know-
how, remains globally important. An adequate
level of research and technological competence
must be maintained to keep open the option of
building next generation fission reactors, in
addition to fusion technology at a later stage.

(5) Negotiation of a global agreement for a
reduction in worldwide CO2 emissions.

The implementation of a globally relevant and
economically viable future energy policy, agreed
upon by all European nations, will strengthen
the position of Europe as a leading party in on-
going international negotiations towards a
worldwide agreement on reducing global CO2
emissions, together with other major greenhouse
gases. Global emission reductions can only be
achieved if all nations in the world assume their
responsibility for mitigating greenhouse gas
emissions.

(6) A revisit of the 2050 Energy Roadmap.
What is needed is a Roadmap that not only sets
targets with defined dates in terms of amounts of
installed electrical power, energy production and
demand and emission reductions, but also takes
into account technology development times,
safety and socio-economic aspects of various
energy technologies. As low carbon options
become more competitive, the choice of the
technology mix should increasingly be left to the
market, taking into account national and regional
differences.

(7) Fostering scientifically and factually based
educational programmes for students and the

konkurenceschopnosti na rychle rostoucim
svétovém trhu udrzitelnych technologii.

(4) V debaté o energetické budoucnosti EU
zvaZovat vSechny nefosilni zdroje elektrické
energie.

Soucasné zaméteni na rozvoj kolisavych
obnovitelnych zdroji by mélo byt doplnéno
vyvojem a zavedenim dal$ich nizkouhlikovych
variant, které umi poskytnout provoz

v zékladnim zatiZeni a fiditelnou vykonovou
rezervu (jako naptiklad spalovani biomasy
2.generace, geotermalni zdroje, §té€pné jaderné
zdroje v soucasnosti a fuzni zdroje do
budoucna). Cilem by mél byt vyvazeny
energeticky mix, ktery je ekonomicky
optimalizovany a zajist'uje bezpe¢nost dodavek
energii a diverzifikaci zdrojt. Jakkoliv se
soucasny pristup k jaderné energetice mezi
jednotlivymi staty EU lisi, tento zdroj a s nim
spojené znalosti a dovednosti v celosvétovém
meétitku zGstadvaji vyznamné. Musi byt
zachovana vhodna uroven vyzkumu a technické
kompetence za Gi¢elem udrzeni moznosti
budovat jaderné bloky dalSich generaci i
technologie pro jadernou fizi ve vzdalengjsi
budoucnosti.

(5) Vyjednat globalni dohodu o sniZeni
celosvétovych emisi CO2.

Zavedeni ekonomicky schiidné energetické
politiky, respektujici stav celého svéta, na niz se
shodnou vsechny evropské narody, posili pozici
Evropy jako lidra v probihajicich mezinarodnich
jednanich, ktera jsou vedena za ticelem
celosvétové dohody o snizeni emisi CO2 a
dalsich vyznamnych sklenikovych plynt.
Celosvetove redukce emisi miize byt dosazeno
pouze tehdy, pokud se vSechny narody svéta
postavi zodpovédné ke snizovani vypousténi
sklenikovych plynda.

(6) Provést revizi Energetické cestovni

mapy 2050.

Potfebujeme cestovni mapu, ktera nebude pouze
k vybranym datiim pfifazovat instalovany
vykon, vyrobu elektrické energie, spotfebu
elektrické energie a sniZeni emisi, ale také bude
brat v potaz ¢asovou naro¢nost vyvoje
technologie, bezpecnost a socioekonomické
aspekty riiznych energetickych zdroja. Tim, jak
se nizkouhlikové zdroje stavaji vic a vic
konkurenceschopné, otevira se moznost nechat
vybér energetického mixu vétsi meérou na trznim



general public on energy use and energy
technologies.

The EPS calls for discussions on the EU
Energy Policy and on these recommendations
in all relevant contexts. The EPS also
encourages strengthening the voice of
scientific and technical knowledge in the field
of energy, with the aim of assisting in the
definition of a farsighted and effective energy
policy.
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prostiedi, berouce v potaz narodni a regionalni
odchylky.

(7) Podporovat védecky a vécné zaloZené
vzdélavaci programy v oboru energetickych
technologii a vyuziti energii, zamérené na
studenty i veFejnost.

EPS vyzyva k diskuzi nad Energetickou
politikou EU a nad vySe uvedenymi
doporucenimi v co nejsirS§im kontextu.
EPS také podporuje posileni védeckych
nazoru a technickych znalosti v oblasti
energetiky s cilem pomoci definovat
dlouhodobou a Géinnou energetickou
politiku.
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