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* Independent and non-partisan Think Tank, currently 19 experts
* Financed by the Mercator Foundation and the European Climate Foundation
* Mission: How to make the Energy Transition a success story?

« Approach: Combining research and dialogue in order to provide sound basis for decision makers

Berlin, 25. November 2015 | Andreas Jahn
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RAP Energy solutions
s for & changing world

About RAP

The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that
focuses on the long-term economic and environmental sustainability of the power
and natural gas sectors. RAP has deep expertise in regulatory and market policies
that:

»  Promote economic efficiency

= Protect the environment

»  Ensure system reliability

»  Allocate system benefits fairly among all consumers

Learn more about RAP at www.raponline.org

Andreas Jahn, Senior Associate; ajahn@raponline.org
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% RAP - The Regulatory Assistance Project

RAP RAP’s European headquarter is located in Brussels. Beside EU level RAP’s European work is focused to UK,

Poland and Germany. In Germany RAP is working closely together with it’s core partner Agora-Energiewende.

Andreas Jahn joined RAP 2012 as a Senior Associate in Berlin. Mr. Jahn has extensive experience with power markets and
regulation, as well as knowledge of the German national political arena. His work focuses on issues relating to the German
energy transition, helping develop and advance regulatory options for a carbon neutral energy system in the power sector,

including demand-side resources. He also supports RAP’s work throughout Europe.

Previously, Mr. Jahn was responsible for energy policy and regulatory matters as the Director of Regulatory Affairs at a
German electricity and gas provider. Ahead of this engagement he worked as a senior expert for the Association of New
Energy Suppliers, and he was also a member of the Federal Ministry of Economics’ task force on legislation to implement

grid regulation in Germany.

Energy solutions

for a changing world




> 2op AQora c

RAP &5 B0 BB L A1 T A B, R E TS 2 1A BB BN
) T 1B IE L AEHEE, 2 R, 7], 2 REIR L s 2 e £

Agora-Energiewende Z 1] & 1F.

Andreas Jahn 72012 FE A B IHGEN 5%, TR RN . Jahn G4 JHG ) il bg S 15 B it 19 F 545 %, 7T
SB[ L T 7F T 1E [ REJRFED T A, a7 2 T e P RIGER R B %, I KON . M2
P REIR V% 2 BT T A ERE LS 1

HEHIRFT, Jahn G4 B R T IEE R TG R TL A, AEEF 6 i, g GEIRER R B H 55 U2
B EFPALERTBEIR I P SRR T 5, A 1B I A2 F s L P i 0002 T DN e A

EZ QIR T
REVR MR R TT R



Energiewende

Potential and value of energy efficiency in
Germany (power sector)
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Energy Transition means: Reducing nuclear and Ag
CO,, and increasing efficiency and renewables

Climate targets (-40% greenhouse gas emissions by 2020} nuclear phase-

out (by 2022), competitiveness, supply security

Increase the share of renewable energies Beduce primary ) consumption and
(RE) in total energy consumption increase energy efficiency
18% -20%

with targets 2020
energy concept 2010

Power Heating RE in the Reducing Reducing
consumption from RE transport electricity final energy
from RE sector consumption consumption
for heating
235% -10% -20%

Mix of measures
(Laws, regulations, development programmes, etc)

21%

Reducing
final energy
consumption
transport

> Optimise

Main criteria:
cost-efficiency,
system integration

Realising the German Energy Transition
requires not only meeting targets for
renewables, but also for improved energy
efficiency

In 2010, previous German government set
ambitious targets for efficiency; confirmed in
coalition agreement of 2013 and monitoring
report

Improved electricity efficiency will play a
critical role in meeting Germany’s emission
reduction goals

Without greater efficiency, a significantly
greater expansion of renewables will be
needed to achieve an equivalent reduction of
greenhouse gases

Berlin, 25. November 2015 | Andreas Jahn
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out (by 2022), competitiveness, supply security

Increase the share of renewable energies

(RE) in total energy consumption increase energy efficiency

18% -20%
with targets 2020
energy concept 2010
Power Heating RE in the Reducing Reducing
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Potential of cost-effective energy savings AQOra

In Germany is significant

Energiewende

Cost-effective electricity saving potentials from different studies and
electricity savings assumed in scenarios compared to BAU in TWh

250

152
150

BDI, McKinsey 2007 117

100 f===me st cmmmmmee S

TWh

50 1

Electricity savings from 2012 to 2020 Electricity savings from 2012 to 2030 Electricity savings from 2012 to 2050

HReference M Efficiencyplus BEEnergy concept WWF

Agora Energiewende, European Climate Foundation, Regulatory Assistance Project (2014)

The cost-effective potential for savings in the
electricity sector in Germany lies between 85
to 117 TWh in 2020. Total consumption: 600
TWh.

Based on this potential, the Agora-study
,Benefits of energy efficiency on the German
power sector” analyses the cost-benefits of
energy efficiency in three scenarios
compared to BAU for the German electricity
system. Even the most ambitious scenario
(WWF) can be cost-effectively achieved.

The costs of efficiency investments will run in
the range of one-third to one-half of the
benefits of efficiency - > net economic
benefits are likely to be huge for Germany!

Berlin, 25. November 2015 | Andreas Jahn
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Efficiency: A saved kilowatt hour is the most Agora
cost-effective kilowatt hour

The goals of the German Energy Transition cannot be met without aggressive investment in end-use energy
efficiency, particularly in electric end-uses in all sectors of the economy.

= Every kilowatt saved means
— fewer investments in new power plants, fossil and renewable, and grids
— less burning of coal and natural gas
— less CO2 and import dependency.

Until now, no comprehensive study to determine the value of such efficiency savings, and thereby the
effects on the power sector of such investments, had been performed.

= Agora Energiewende, the European Climate Foundation, and the Regulatory Assistance Project
commissioned a study to examine the question.

= The study reveals the value, in terms of reductions in total power sector costs, from investment in end-use
energy efficiency in Germany’s homes and businesses.

= Three scenarios analyzed. All yielded significant reductions in total power costs, relative to business-as-
usual (BAU), in the 2014-2050 timeframe.

Berlin, 25. November 2015 | Andreas Jahn 15
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Billion Euros (2012)

Cost savings by energy efficiency
within fixed RES target (81%)
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Total costs of the power system: electricity generation and network
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m Offhore grid connection

Distribution grid

®m Transmission grid

Renewable power generation

W Conventional power generatic

BNetzA (2012), BMU (2013), Calculations by Prognos and IAEW (2014)

Saving electricity induces cost reductions in
the fields of generation, transmission and
distribution of electricity

Study shows: Reducing electricity demand by
10-35% in 2035 can save 10-20 bn EUR/year
in 2035. Every kWh not used saves 0.11-0.15
Euros.

In addition, up to 6,750 km of new
transmission lines would not have to be build.

Berlin, 25. November 2015 | Andreas Jahn
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In 2030, CO, emissions would be reduced by 10

Agora

to 35 Mio. t, fuel imports by +/- 2 bn EUR p.a.

Avoided CO,-emissions
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Existing efficiency measures in Germany

Since the 1970s, Germany has implemented a number of different instruments in the field of energy efficiency (many of them
required by EU law). Most important are:

Various targeted financial incentives through funding programmes, e.g. CO2- Building Renovation Programme as
the largest of KfW, and others specifically addressed at businesses

Regulatory instruments for setting high energy efficiency standards for new products, buildings and renovations,
e.g. Energy Savings Ordinance (from 2020 onwards almost all new buildings have to apply passive standard), energy

labelling of products according to efficiency standards, EU Eco-Design Directive — efficiency standards for electric
appliances

Price signals and incentive mechanisms, e.g. through energy tax

Energy managment systems (ISO 50001) as prerequisite for industry to receive exemptions from energy taxes and
renewables surcharge

Multiple information and advice programmes for households and businesses (e.g. energy certificates for buildings)

Berlin, 25. November 2015 | Andreas Jahn 22
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Germany is one of the most energy efficient
industrialised countries Agora

Energiewende
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Average household electricity bills in EUR/yea FEFHBEER (BRIT/E)
German households consume approx. 3,500

Consumption Price Bill kWh of electricity per year. This is among the
(kWh) (Ct/kwh) (EUR) lowest amongst OECD countries.
Denmark 4,000 30 1,200 . .
T[] 5% Jo 4F 4 L 24 3,500kWh..
US e 9 1,060 RAAEHRREFRERRROERZ —.
Germany 3,500 30 1,050
Japan 5,600 18 1,010

Consumers in most other countries use

Rl gl 23 1,010 significantly more electricity. However, due to
Canada 10,800 8 850 lower prices, the average bill is usually
similar or lower than in Germany.
UK 4,200 19 800 ‘
= KBy FoA [ K0 2 4 v i B 3 v TR DK
ange =000 i 800 S, ARTT, TXEE R EE, HF
Italy 2700 25 680 Pl 5 EE - 2 AR
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Germany decoupled economic growth from

N o ot Agora
energy consumption — but there is still work to A
do to reach the 2020 efficiency targets

Energy productivity and consumption and economic growth 1990 — 2014

170 Energy
(Index, 1990:100) productivity
150
GDP
o 130
)
o Electricity
28 consumption
- 0 110
90
-~ "
Primary energy consumption S a a
70
1990 1995 2000 2005 2010 2014 2020*

AG Energiebilanzen (2014), BMWi (2014)

Targets (against 2008):

— reduction of electricity demand by
10% in 2020, and 25% by 2050

— reduction of primary energy
consumption by 20% in 2020, and
50% by 2050

— Heat in buildings: -20% until 2020

Projections: in 2020, primary energy
consumption will be reduced by
10.1%. Hence, a gap of at least 9.9%
remains (1.400 PetaJoule)

Therefore, additional measures are
needed to meet the 2020 targets.

Berlin, 25. November 2015 | Andreas Jahn
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The efficiency dilemma
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Efficiency Cost Curve — lllustrative
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GHG reduction potential (Mio. t CO2 eg/year

The Efficiency Cost Curve shows that most
efficiency measures are cost-effective. 80%
of all measures would amortise within 3
years.

However, many of the cost-effective
measures are not implemented.

Most important reasons:

Liquidity preferences

Distorted economic rationality

Risk aversion (amortisation durations)
Lack of capital (high up-front investments)
Investor-consumer dilemma

Lack of information and motivation

27



MR

Agora

Energiewende

MRRA ML - T

2e
(4~}
e Gewerbiche und industrielle Beleuchtung Austausch OI-NT-Kessel durch OLBW « « =« <« =
' r '
20 ' ¢ = w s Gowerdhche und Industrielle Kohung WEMePUMDE = = = = = = = Y
: : . i Subst KochénN === === |
] ! == Pumpen " N aae s Y] : :
- - . - = = - Drocikauft Austausch Gas-NT-Kessel durch Gas-8W ~==~=~=~~ e
15 O Y
' | ' W Stauscher = ===-=--- "'
v 1oemm= Yy ydraulischer Abglsich vranhetauscher ’ -
: : ' ' Wikschet : Warmedammung Passsvhausstandard Neubau - - = - - - g 284
| | === schatrockner 4
10 \ ' ' ' ' T :
T Vo == Wiarmeaammung Bestand g 238
| | TR I 2's
5 4 P ') Wasch- und Spmasching - == === == ' 40
} '
: : : : Subst Nachtspeichemezung = = = ==, ' '
- - ] Kt :
1 U 1 U : 4
T Al 1 T
| | ) '
| ' '
| | |
Ll |
' |
1 |
' '
' |

Savings in 2020 (Cent/kwWh)

L}
H ¢ = Elnsparung Prozesswarme

. Vo = = = Subst Warmwasser .
"V
)
T d i Substitution Prozesswanme « == ==<=ssccce
........ uNg un imatisierun A ( ’ g ¢ -
5 Lifungu —— Austausch ORNT-Kessel durch Gas-8W-Kesse| === ==«====us
Y etV T - Kuhigerate HMaushalte
R LuK
...... Ssaleuchiung Haushait
20
-20 T T T T v v
0 20 40 60 a0 100 120 140

AR R ISR (2011)

Berlin, 25. November 2015 | Andreas Jahn

GHG reduction potential (Mio. t CO2 eg/year

BCR A2 7R, RHR > RCR G i B A =
A ot F 1 80% A it A AT FE 3 2
WL o

ORI, V2 e AR R 7 T AR AT

TR

- BT

- BUFBRE AR

- KB (MR E]RK)

- BB E (AT &AL )
- WEE-HERNE

- BRZAEEAMB

28



Energiewende

The Challenge: Energy efficiency as a
business model
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Realising the potential

Some key considerations:

1. Recap: A high potential for efficiency exists. Saving electricity brings significant cost-benefits. Most
efficiency measures are cost-effective in themselves and amortise quickly. Still, measures are not
implemented — for various reasons.

2. In order to overcome the hindrances and bottlenecks, the government needs to step in with clear
regulation, financial incentives/ solutions and soft instruments like information.

3. The implementation of efficiency measures should be realised by market participants — as it is widely
assumed that competition would reduce cost.

4. There is not one single instrument for all efficiency measures, instead one needs to carefully chose the
right instrument for the right measure.

Berlin, 25. November 2015 | Andreas Jahn 30
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Different instruments for different measures

Efficiency Cost Curve — lllustrative o
As efficiency measures phase numerous

different challenges, careful considerations of
what instrument for which measure is
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An example for a business model for energy Agora
efficiency: Efficiency auctions and partnerships

Development
of measures

Government
agency
- 0 Monitorin

service
company

e Financial
clearing
Reallsatlon

Agora Energiewende

e Efficiency
Partnership

e Product
development

° Customer
aquisition

Efficiency auctions have been tested
successfully (e.g. Vermont/USA).

Government agency developes and auctions
the measure (e.g. exchange of X heating
systems in private homes in 2015/2016).
Efficiency service companies apply
(proposing price and product).

Those companies awarded the contract,
realise the product in cooperation with
partners. They usually receive two streams of
revenues — from the customer and from the
gov't agency.

Other potential models include fonds to
finance efficiency measures or obligations for
e.g. utilities to save efficiency.

Berlin, 25. November 2015 | Andreas Jahn
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Options of financing

The question of financing is obviously important. How does the government raise the funds needed to overcome the

hindrances of efficiency measures? In Germany, the following options are discussed:
— state budget (without reciprocal financing), e.g. KfW funds
— state budget (including reciprocal financing via energy taxes)
— tax exemptions, e.g. for retrofitting buildings
— revenues from emissions trading
— levies/ surcharges, e.g. efficiency fee, increasing grid tariffs or CHP surcharge
— private capital.

A mix of different financing options will best be applied. In Germany, a mixture of state budget, emissions trading revenues

and private capital exist. Tax exemptions and surcharges are under consideration.
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National Action Plan on Energy Efficiency (NAPE)

= Government committed in its coalition agreement to adopt an efficiency strategy (NAPE) during current
legislative period

= Adopted December 2014 together with Climate Action Programme 2020

= To set out an Energy Efficiency Strategy of German Government for the 18th legislative term

= To be implemented until end of 2016

= To meet national and European energy efficiency targets

= To implement the EU Energy Efficiency Directive (EED) and to meet climate protection targets

= Energy efficiency platform: relevant actors from business and industry, civil society and scientific
community to develop joint strategies to raise energy efficiency in Germany
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Short-term measures planned by current

government under NAPE
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Planned short-term efficiency measures in Germany

Use (PJ)

Quality assurance and optimizing existing energy advice 4.0

Granting tax incentives for energy efficiency renovations 40.0

Top runner strategy — at national and EU level 85.0
Energy audit obligation for non-SMEs 50.5

National energy efficiency label for old heating installations 10.0

Additional short-term measures About 10
350-380

Government proposal (NAPE), December 2014

Primary Energy Greenhouse gas

emissions in t/CO2
0.2

Measure Expected savings until
2020

2.1
0.7
15-31
0.3-0.5
2.0
5.0
5.1
3.4
0.7

About 0.5
21.5-23.3

In order to meet the 2020 climate target of -
40% GHG against 1990, German
government in Dec. 2014 adopted a list of
additional efficiency measures

The 11 most relevant measures save
between 350 and 380 PJ and 21.5to 23.3
Mio t/CO2 until 2020.

No single measure can deliver large
guantities of savings — it is rather the sum of
lots of small efforts that sum up to the
numbers.
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New tendering system for energy efficiency

= Pilot project for a competitive tendering scheme in electrical efficiency (STEP up!)
= To let market search for most cost-efficient, feasable savings potenial

= Tendering procedure to motivate energy service providers, municipal utilities, energy cooperatives,
manufacturers and others to offer cost-effective measures to save energy
= Open tender: to promote electricity-related measures across technologies, actors and sectors
= Closed tenders: to address specific sectors with known large potentials and constraints, e.g. replacement
of heating pumps, incl. hydraulic balancing, power-neat measures in industry, green IT
= Contract to be awarded to bids with measures with most economic cost-benefit ratio (euro per saved kWh)
= Implemention:
— As of 2015, pilot phase for competitive tendering scheme in electrical efficiency, planned funding in 2015: EUR 15 million,
2016: EUR 50 million, 2017: EUR 100 million, 2018: EUR 150 million
— As of 2018, continuation and upgrading based on evaluation, possible extension to measures in heating sector, an earlier

promotion of heat measures will be considered
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Some conclusions

1. The potential for energy efficiency is enormous — even in a country like Germany that is among
the most efficient in the world. Realising the potential would bring about significant system
benefits and save money.

2. Although most efficiency measures would be cost-effective in the long run, a variety of reasons
prevents them from being realised.

3. Therefore, the state has to play a central role to provide information, finance and a long-term
perspective. The realisation of efficiency measures should be left to market participants (e.g.
efficiency service companies), however.

4. The challenge is to develop a business model that allows a clever interaction of state and
companies. Efficiency partnerships are one solution.

Berlin, 25. November 2015 | Andreas Jahn
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Global Experiences for Efficiency First Agora c
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1. Express Efficiency First objective(s) to recognize system value of end-use efficiency

2. Engage key government institutions/agencies in an ongoing “living” EF roadmap to reach the
objectives

3. Ensure that sustainable and sufficient sources of EF public funding will be available
4. Identify and remove disincentives to energy efficiency still reflected in current regulations
5. Monitor effectively and transparently progress

*  Including best practices for measurement and verification

6. Help further (and not hinder) achieving EF objectives via binding energy law/regulations

Energy solutions

for a changing world




. . ‘ A orac
TRt AR5 e

1 flEEE E bR, INMRAImBEATI RANME
FEBUR ML /2323 Sy SRt A= 15 7 R S50 28 B LUK R B A
W RFR LR 7R R BB R A L TR 43
PR FE T BR IAT VL A7 R BELAS R 25 B T B AN R DR 3=
%5 37 B Hb W 3t
A5 I B RTAZ A 7 T 1 A A S
6. MW HARWREIEE /LM, B GRS ) SEELAERL H br

I

A S

ZZMIRH

EIRRER T



Energiewende

Power Sector Policy in China

Recommendations \ b B 1 IBGE

{or Power Sector o
Policy in China . HIZE
MBI, SRS R

Practical Solutions for p x oowe
Energy, Climate, and Air Quality Pk 9 S ROk

RAP Energy solutions
for a changing world

October 2013 2013£4£10A

The Regulatory Assistance Project o % [ fiE i %)%
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Beijing, China « Berlin, Germany e Brussels, Belgium « Montpelier, Vermont USA « New Delhi, India
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CITIC Building, Room 2504 « No 19 Jianguomenwai Dajie ¢ Beijing 100004 ¢ phone: + 86-10-8526-2241

www.raponline.org



RAP - Suggestions for China Agora c
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+ Treat demand-side and supply-side resources on an equal basis;

* Recognize the benefits of demand side resources, which are usually much
cleaner and less expensive than traditional supply-side resources

* Recognize importance of some basic elements:

- mechanisms to value and compensate energy efficiency/demand side
resources

* rationalized process to adjust retail prices (reflecting system costs)

Energy solutions

for a changing world
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RAP Publication on Energy Efficiency Agora
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Low-Carbon Power Sector Regulation:
International Experience from Brazil,
Europe, and the United States

Germany: Wege zu einem effizienten Energiesystem in
Deutschland
http://www.raponline.org/document/download/id/7796

RAP" Energy solutions
December 2014 or a changing world

Efficiency First: Key Points for the Energy Union
Communication

Edith Bayer
February 2015

Summary

The upcoming Energy Union Communication provides the opportunity to bring together the leading
dimensions of European energy policy to drive the transition to an integrated, secure, competitive,
and sustainable energy sector. To meet these goals, it is essential to reframe the role that efficiency —
including energy efficiency and demand response — plays in how Europe plans for, finances, and
constructs its energy system.

European and international experience show that efficiency delivers multiple benefits to the energy
system, consumers, and the economy — often at lower cost than supply-side resources. However,
Europe is still not investing enough in its efficiency potential. Achieving this potential requires a high-
level ¢ i to sy ically identify the multiple decision points where efficiency is
overlooked or undervalued, and put in place concrete policies and measures to ensure that
investments happen wherever efficiency is more cost-effective or valuable than equivalent supply-

Energy solutions

for a changing world

Europe:

Efficiency First: Key Points for the Energy Union
Communication
http://www.raponline.org/document/download/id/7507

Unlocking the Promise of the Energy Union: "Efficiency First
Is Key
http://www.raponline.org/document/download/id/7401

Global:

Low-Carbon Power Sector Regulation: International
Experience from Brazil, Europe, and the United States
http://www.raponline.org/document/download/id/7432
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More information and studies available at our English website
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http://www.agora-energiewende.de
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Benefits of Energy
gfficiency on the
German Power Sector

Final report of a study conducted by
Prognos AG and IAEW

STUDY
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Energieeffizienz als

Load Management as a Way
of Covering Peak Demand in
Southern Germany

e
IMPULSE

Hewiisionssn WIRAP v prognos~ BN

conducted by Fraunhofer IS| and

Final report on a study
Forschungsgeselischaft far Energiewirtschaft

STUDY

Aktionsplan
Lastmanagement

Endbericht einer Studie
von Connect Energy Economics

STUDIE
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Agora Energiewende F 1% +49 (0)30 284 49 01-00
RosenstralRe 2 {&H +49 (0)30 284 49 01-29
10178 Berlin www.agora-energiewende.de

Thank you for
your attention!

Agora

Energiewende

eel free to contact me:
a.jahn@raponline.org

Agora Energiewende is a initiative
of the Mercator Foundati
~ the European Climate Foundation.
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A RAP

Regulatory Assistance Project

A\ Climate Foundation
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Scope and approach of work
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519 e 556
P00 1 =N s 449 Calculating the costs of electricity
400 402 duction:
o — aos production:

> Conventional power plants
> Renewable Energies

200
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e BAU Effizienz plus s====Energiekonzept ss==\\V\WF

4 development paths for German electricity

system with different levels of electricity

consumption:

> Time horizon up to 2050

> Comparison of BAU scenario with three
efficiency scenarios

prognos IR\N

Calculating the costs of electricity
distribution:

> Transmission networks

> Distribution networks
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Key data of the scenarios

BAU Referenz Effizienz Energie- WWF
plus konzept

Efficiency development

Energy productivity growth 1,2-1,3 %/a 1,7-1,9 %/a 2,0-2,2%la 2,3-2,5%/a 2,6 %l/a
(GDP/Primary energy consumption)

Annual change in electricity +0,3 %l/a -0,1 %l/a -0,3 bis -0,4 %l/a -0,6 %/a -0,9 %l/a
consumption

Total change in electricity +7 % -5 % -10 bis -15 % -20 bis - 25 % -40 %

consumption by 2050
(relative to 2011)

Total change in electricity +37 TWh -22 TWh -69 TWh -117 TWh -195 TWh
consumption by 2050
(relative to 2011)

E-Mobility (values 2050)

Share of e-vehicles 36 % 55 % 46 %
(passenger cars)

Number of e-vehicles 17 Mio. 25 Mio. 21 Mio.
Electricity consumption of 34 TWh 53 TWh 28 TWh

e-vehicles (TWh)

prognos
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