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Fraunhofer  i s the Largest Organizat ion
f A l i d R h i Efor  Appl ied Research in  Europe 

i fi i i h Private non-profit organisation: > 80 research 
institutions, 66 Fraunhofer Institutes

 23 000 employees, primarily natural  or engineering 
science training 

 € 2.2 billion research volume annually, 
. 
 2/3 of this sector is generated with contracts from g

industry and publicly financed research projects. 
 1/3 is provided by the federal government and 

federal states as a basic subsidy for the public y p
mission the organisation carries out in the field of 
applied research
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 International cooperation via affiliated offices in 
Europe, USA, Asia and in the Near East



Overv iew

 S l  it  di i I t d d f E i ll f Supply security dimension: Import dependency of Europe, especially for 
natural gas/important suppliers

 Political and military dimension: Financing of world-wide conflicts by the 
l fi i l i h di l i di l i l d ilarge financial streams to countries that are directly or indirectly involved in 
conflicts

 Economic dimension: Cost of the energy system (including for storage, e.g. for 
oil) and costs of energy imports

 Energy efficiency potentials and policies up to 2030 and beyond

 Excursion: develop understanding how to measure efficiency / referenceExcursion: develop understanding how to measure efficiency / reference 
developments)

 Cost of energy efficiency potentials

i h i i f di l i Excursion: the important issue of discount rates to evaluate investments

 Benefits of an ambitious energy efficiency policy

 Conclusions
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Conclusions



Import  dependence on foss i l  fue l s wi l l  s t rong-
l i (EU28) i f d ‘ t t tl y increase (EU28)  i f we don‘ t counteract…

SSource: 
EU Com, 
Primes 
2013
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2013

Renewables and energy efficiency are already mitigating
import total dependence! (Absolute level and share!)



Compos i t ion  o f  European  Impor t s  by  Supp l ie r  in  
2015  ( i n b i l l i on m3 ) Change  Scy l l a  fo r Charybd i s?2015  ( i n  b i l l i on m3 )  – Change  Scy l l a  fo r Charybd i s?
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Source: DIW Economic Bulletin 8 / 2014 European Natural Gas 
Supply Secure Despite Political Crises
http://www.diw.de/sixcms/detail.php?id=diw_01.c.479314.de



Ea s t e r n  EU  MS :  H igh  vu lne r ab i l -
i t y due  to h igh exposu re to Rus -
s i an ga s  dependency and com-
pa ra t i v e l y h i gh ine f f i c i enc i e s !

Primary energy intensity, climate corrected
(www.odyssee-mure.eu) 
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The mi l i ta ry /po l i cy  d imens ion:  Countr ies  
d i h h i l ispending the most  on the mi l i ta ry  

85 Bill. $ 63 Bill. $

Situated in an increasingly unstable region, Saudi Arabia hiked its military 
budget by 14.3% in 2013. Saudi neighbors include Iraq and Yemen, which 
are currently in turmoil. Saudi Arabia has also had historically poor relations 
with another neighbor, Iran, which could become an even bigger threat if it 
acquires nuclear capabilities. The large increase in military outlays is likely a q p g y y y
direct response to these threats. The House of Saud aims to replace its 
current 20-year old weapon stores, including a heavy investment in missile 
defense systems. Like many of the countries with the biggest military 
budgets, Saudi Arabia benefits from one of the world’s largest oil reserves. 
At 9.3%, the country’s spending as a percentage of GDP was second only 
to Oman another oil rich nation in the Middle Easthtt //247 ll t / i l t/2014/07/10/10 t i to Oman, another oil-rich nation in the Middle East.http://247wallst.com/special-report/2014/07/10/10-countries-

spending-the-most-on-the-military/
„We fill the treasure of Russia who profits to
launch programmes for military equipment….“ 
Source: DNASource: DNA
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The economic dimension of energy
ff i ie ff i c iency

Source: PRIMES 2013, EC

Energy system costs in 2050 are of the order of 2800 
Billion Euro annually (EU28)

,

Billion Euro annually (EU28).

By saving half of our primary energy in 2050 we can
save around 500 billion Euro annually in 2050 (and
much more beyond…) Source: Fraunhofer ISI 2012
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Upfront financing of investment in 
energy efficiency is an issue !!



The  PR IMES  2007-met r i c  fo r energy e ff i c i ency
and economic Energy E ff i c i ency potent i a l sand economic Energy  E ff i c i ency  potent i a l s

Present measures reach -24% in 
the „PRIMES 2007 metric“„

Economic potentials reach
0% i h S 200 i i

Economic potentials (barrier
removal, low discount rate)

Economic potentials (barrier
persisting, high discount rate)

-40% in the „PRIMES 2007 metric“ in 
2030 (compare to target of 30% !)

Near-economic potentials
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Concer n ing  add i t iona l  cos t :  ene rgy  e ff i c i ency  
and renewab les togethe r a winn ing team

10

and  renewab les – togethe r  a  w inn ing  team…
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RES-target 30% / energy 
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no energy 

efficiency target 
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to overall economic 
savings ranging from -
13 to -21 billion Euro
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The d i scount
d irate  d i spute…

This boils down to the question in how 
f  di t t  d t  l t  FUfar discount rates used to evaluate FU-
TURE policies shall reflect PRESENT indi-
vidual decision making processes with 
rather imperfect mechanisms to include 
i k t i t  th  di t t  

PRIMES 2013/EC

risk assessment into the discount rates. 

PRIMES integrates (perceived or 
existing) risks into the discount rates 
to a large degree our scenarioto a large degree, our scenario 
approach essentially uses usual capital 
costs, considering that there are 
instruments to mitigate the risks 
and the risk perceptionand the risk perception
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The impact  of  such h igh d i scount  rates  on 
i d i i i d iinvestment  dec i s ions  i s  dramat ic…

 Case that a standard individual house is replaced with a passive house building: 
Such a building may cost 300000 Euro and the additional costs for passive 
house standard are around 8% or 24000 Euro. 

 The original house may use 30000 kWh/year and the passive house 90% less 
energy. We assume 25 years lifetime for the investment. 

 With a gas price of 5 5 centsEuro/kWh and a 17 5% discount rate the netWith a gas price of 5.5 centsEuro/kWh and a 17.5% discount rate the net 
present value of the energy saved is around 9800 Euro. 

 With a discount rate of 12%, this would reach around 13000 Euro, with 9% 
around 16000 Euroaround 16000 Euro, 

 On the other hand we may use typical capital costs of 2-4% as applied in our 
modeling. With  3% the net present value of the savings in the above example 

ld b l 27000 E  th 25 lif ti dwould be nearly 27000 Euro over the 25 years lifetime assumed. 
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Role for policies to overcome
non-economic barriers !



Energy  e ff i c i ency po l i c i e s in  the EU:  in  pa r t i cu la r
stab le po l i c i e s fo r up- f ront f inanc ing of

 Overarching: Energy Efficiency Directive EED from 2012

s tab le po l i c i e s fo r up f ront  f inanc ing of
inves tments needed!

g gy y

 (Predecessor: Energy Service Directive 2006)

 Art. 7 of EED: Energy Saving Obligations or equivalent other instruments

 2030 Target Frame

 Buildings: Energy Performance Directive for Buildings EPDB (Nearly Zero EnergyBuildings: Energy Performance Directive for Buildings EPDB (Nearly Zero Energy 
Buildings, existing buildings??) / Building Certificates

 Appliances (residential, services, industry): Ecodesign-Directive / Labelling

T t CO2 St d d li ht d t hi l Transport: CO2 Standards cars, light-duty vehicles

 Industry: Emission Trading Scheme ETS

 National policies: subsidy schemes, tax reduction, Learning Networks for Energy 
Efficiency in Industry,…. (Odyssee-MURE project on energy efficiencxy
indicators and policies: www.odyssee-mure.eu)
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indicators and policies: www.odyssee mure.eu)



Germany:  Imports  avo ided by energy eff i c iency
and renewables (15 20 bi l l ion € avo ided imports! )and renewables (15-20 b i l l ion € avo ided imports! )
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Germany:  Turnover with env i ronmenta l  
d i G d fgoods in  Germany and for export
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I n ve s tmen t s  i n  t he Ge rman  K fW P rog ramme  fo r
bu i l d i ng renova t i on and impac t s on pub l i c budge t sbu i l d i ng renova t i on and impac t s on  pub l i c budge t s

and emp loymen t

The KfW generated moreThe KfW generated more

Contribution State Budget

The KfW generated more
income for the German budget
than it costed. Further the
programme had a very high
l ff

The KfW generated more
income for the German budget
than it costed. Further the
programme had a very high
l ffSubsidy volume of KfW

Investments 
(leverage!)

leverage effect.leverage effect.

Cost benefits
for Public 
Budget

Source:Source: 
KfW, 
2013
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Conc lus ions

l d d f il f l i h f Supply dependency on fossil fuels is a permanent threat for our 
economies (in economic, in military and in policy terms)

 Economic energy savings may reach -40% in 2030 in primary 
energy terms

 Pay attention to the discount rate debate when reading about 
“least cost solutions” !

 Renewables and energy efficiency combined still lead to substantial 
cost benefits 

 Energy Efficiency Policies need to concentrate on a stable long term Energy Efficiency Policies need to concentrate on a stable long-term 
financing for upfront investments

 Benefits from energy efficiency in the form of innovation, 
l t d b iemployment and business cases
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