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Root of the problem: using administrative prices in a market based
world...the case of support for solar PV

. : . = A nimble market may be able to respond to change very
Administrative prices in quickly

market world _ N _
= |f costs fall quickly, authorities do not necessarily keep up
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When renewable support
schemes were designed,
there was very little
experience with PV support

Cumulative capacity (GW)

PV received the highest support, reflecting its historically high costs

Costs plummeted unexpectedly, tariffs did not keep up and investors piled in

The financial consequences for consumers / tax-payers were potentially huge
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PV was historically by far the most expensive RES technology...
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Source: CEER, Status Review of Renewable and Energy Efficiency Support Schemes in Europe in 2012 and 2013, Table 7
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There was a dramatic and unexpected fall in the cost of PV modules,
starting in late 2008...

Even though costs were expected to fall, what happened over the years 2009 and

2010 was a much sharper decline than the trend line...
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Source: Fraunhofer, Photovoltaics Report from 17 November 2015, p. 41
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Decrease in costs meant a rapid response by investors due to the short
lead time of PV...
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.. leading to unintended PV ‘booms’ in many European countries.
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The rush to invest meant a considerable impact on consumers and tax
payers... Example Spain...

Evolution of regulated components of electricity price in Spain
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What is a reasonable response by Government?

I I
<€
I I
Reasonably efficient Reasonable returns

investor would not for a reasonably
have invested efficient investor

Mistakes happen... it's what you do next that matters!
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Introduction to Frontier Economics
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Introduction to Frontier Economics

Leading economics consultancy Now with 200 consulting staff in U STl (ERRIES 10 METL G,

organisations and policies. Our
expertise includes...
* Energy
* Environment
* Financial services

formed 18 years ago 7 European offices
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« Telecoms We advise
< Transport across
- Water sectors and

. Retail & Customer countries
 Healthcare
e Post...

We understand the complexities of
relationships between markets,
organisations and policies

In energy, our biggest sectoral practice, we provide expert advice
and support on a range of issues, including...

*  Expert testimony and dispute support (e.g. investor-state and commercial arbitrations)
* Advice and expert support on private damages from competition infringements

«  Economic regulation and its impact on markets and companies

«  Competition investigations

* Transaction advice and due diligence

*  Market design and design of contracts
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We work for a variety of major energy sector clients in Europe
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... and elsewhere
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Frontier Economics Limited in Europe (client work with red connectors) and Frontier Economics Limited Pty in Australia (client work with blue connectors) are members of the Frontier Economics network. The companies are independently owned,
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Wynne Jones
Director

+44 20 7031 7105

wynne.jones@frontier-economics.com

= Director in Frontier's energy practice based in
London

= More than 35 years of professional experience
in the sector advising companies, regulators,
investors, tribunals and multilateral agencies

= Wide international experience having worked in
some 40 countries worldwide

= Expert in the electricity and gas industries in
matters of regulation, competition, litigation,
arbitration and market design work

= Presented testimony before a wide variety of
arbitrations including, ICSID, UNCITRAL, the
PCA, SCC, VIAC, ICC, as well as national
courts and regulatory bodies

www.frontier-economics.com

Regularly acts as expert witness in disputes
and arbitral hearings, including recent RES
arbitration cases, for example:

= Alpig v. Romania

= Alpig v. PGE

= Republic of Bulgaria v. EVN AG

= Republic of Bulgaria v. EnergoPro

o The Czech Republic v. Wirtgen (and others)
= The Czech Republic v. Antaris (and others)
o The Czech Republic v. Natland (and others)
= Hungary v. Electrabel SA

= Republic of Kazakhstan v. AES Corporation
o Republic of Lithuania v. OAO Gazprom

s Schuepbach Energy v. France

s Slovakia v. USSK
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Our experienced energy disputes team also includes...

Dr Christoph

Riechmann
Director
+44 20 7031 7059

christoph.riechmann@frontier-
economics.com

¥

Dr Fernando

Barrera
Director
+34 91 343 2370

fernando.barrera@frontier-
economics.com

Nick ElIms
Associate Director

+34 91 343 2358
nick.elms@frontier-
economics.com

= Director in Frontier's energy London practice
and Head of the Cologne and Berlin office

= Over 20 years of professional experience as an
Economist in energy and infrastructure

= Adviser to leading energy players (EnBW,
Engie, E.ON, Innogy, RWE, Shell, Uniper, and
Verbund) and authorities (EC, BNetzA, BMWi,
ACM, E-Control)

= Advises clients on litigation and contract
dispute cases across Europe in relation to
merits and quantum

= Has acted as expert witness in cases relating to
Germany, Austria, The Netherlands, Czech
Republic, Slovakia, Hungary, and Albania
under the rules of ICC, DIS and other dispute
resolution bodies

= Recent cases have included gas imports, gas
supply, power purchases, gas transportation,
gas storage, broker agreements and tolling
agreements

www.frontier-economics.com

Director in Frontier's energy practice and Head
of the Madrid office

Over 20-years’ experience advising companies,
regulators, investors, tribunals and multilateral
agencies

Expert in the electricity and gas industries in
matters of regulation and competition

Regularly acts as expert witness in disputes
and regulatory processes before international
and national tribunals and regulatory authorities

Has presented oral testimony and been the
subject of cross examination before ICSID, the
Spanish Supreme Court, the Spanish
Administrative Court, the Spanish Civil and
Commercial Arbitration Court and the
Colombian and Chilean Chambers of
Commerce

Associate Director in Frontier’s energy practice
based in London/Madrid

Has worked on gas, electricity and
environmental sector issues since the early
1990s

Economic expert on market analysis, market
design and economic regulation

Has supported the development of expert
witness statements before arbitrations and
courts, including for Alpiq, Iberdrola,
Schuepbach, RWE Transgas the Lithuanian
Government, the Czech Government and the
Bulgarian Government
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