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Summary

The European Commission underpins its climate and
energy policy proposals with extensive modelling.
The modelling results play a substantial role in de-
termining the outcome of Commission impact as-
sessment, i.e. the analysis on costs and effects of
specific proposals. Assumptions underlying Com-
mission modelling thus determine to alarge extent
whether and to which degree certain policy choices

will be regarded as beneficial.

Recent auctions in the real world resulted in signifi-
cantly lower costs for renewable energy projects
than suggested by Commission modelling (see Figure
1). Against this background, we analyse the model -
ling assumptions and results on the costs of renewa-
ble energy in impact assessments underpinning the
Clean Energy for All Europeans-Package.! Our main
findings are that the central target scenarios devel-
oped by the Commission? systematically overesti-
mate the costs of renewable energy and downplay
the role of policy.

Three aspects of the Commission modelling stand out
that, in combination, result in a distorted picture of
the renewables investment landscape in Europe:

1. The central target scenarios include simplified
assumptions on cost of capital for renewable en-
ergy investments and unrealistic outcomes for
the capacity factors accorded to renewables.
Both result in significantly higher than plausible
costs for further developing Europe's renewable
energy potential.

2. The central target scenarios project prices for
CO;-allowances under the EU emissions trading
system at higher levels than carbon analysts in
the market and thereby exaggerate the role of
markets in driving the development of renewa-
bles under both the existing and proposed mar-

ket framework.

T Annex 1includes an overview of the Impact Assessments and stud-
ies analysed for this paper, Annex 2 an overview of the main models
used in Commission Impact Assessments for the Clean Energy for All
Europeans-package, in particular PRIMES. Annex 3 provides a glossary

3. The assessments reflect only partially the im-
portance of robust renewables policies and
frameworks as a reliable and cost-effective way
of reducing investor uncertainty and bringing
down the cost of renewable energy.

Necessary downward adjustments to Commission
modelling results, when combined, come to cost as-
sumptions consistent with real world auction results
(see Figure 2 for offshore wind).

Based on our analysis, we draw the following main

conclusions:

- Since the cost of renewables are in reality lower
than assumed, a 27 percent share of renewables is
not cost-effective. Only a significantly higher
share would provide a cost-optimal contribution
of renewable energy towards the EU 2030 target
of at least 40 percent greenhouse gas reductions.
Alternatively, a higher share of renewables would
allow for a higher greenhouse gas reduction tar-
getin 2030.

- The EU legislator would be ill advised to believe
the central target scenarios that the proposed
power market and carbon market reforms will
largely suffice for developing Europe's renewable
energy potential throughout 2020-2030 at low-
est possible cost. Discussions should rather draw
on aspects in the Commission work showing that
a cost-effective unlocking of Europe's renewable
energy potential centrally rests on combining
power market reforms with robust renewable en-
ergy frameworks that include clear targets and
technology -specific pathways.

- The setting of a higher level of ambition on re-
newable energy should take into account the sig-
nificant cost reductions for renewable energy
technologies, but also be informed by Europe's
interest to remain home to a vibrant, highly com-
petitive renewable energy industry that creates
new economic and employment opportunities.

of PRIMES scenarios that constitute the backbone of the modelling
done for the Clean Energy for All Europeans-package.
2 EUCO27 and EUCO30. For details see the glossary in Annex 3.
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Figure 1: Comparison of PRIMES LCOE cost assumptions with the results of recent auctions by year
of expected realization (Offshore Wind, Onshore Wind and Solar PV)
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Figure 2: PRIMES 2020 Offshore Wind LCOE vs. Alternative Scenario and Real World Auction Results
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Why energy modelling matters and how
it was done for the CE4ALL-package3

Commission proposals are accompanied by an im-
pact assessment. This involves at minimum a quali-
tative analysis of expected impacts, often also a
quantitative analysis. Depending on the subject at
hand, quantitative parts of impact assessments will
involve some form of modelling.

When projecting the impact of various scenarios of
policies and measures in the area of climate and en-
ergy in order to identify a “cost-optimal” approach,
European Commission services mostly make use of
the PRIMES-model; an energy market engineering -
economic model owned and run by the Technical
University of Athens. PRIMES has been used for
Commission Reference Scenarios and Impact As-
sessment going back as far as 2003. Its results have
been a critical reference point for the European en-
ergy and climate debate, in the 2050 Roadmap exer-
cise as well as in the 2030 target-setting process.

For decision-makers, modelling has important ad-
vantages. Rather than guessing the impact of deci-
sions at hand, modelling empowers decision-makers
to anticipate the potential impact of specific choices
and options as well as trade-offs that may exist. It
seems important to stress, however, that modelling
does not provide a prediction of future developments,
as some of the input assumptions, including popula-
tion growth, macroeconomic and fossil fuel price de-
velopments, technology improvements or policies
that go into them remain uncertain. Rather, model-
ling provides a sophisticated guess on how, judging
from what we know today, specific measures and
policies would contribute to shaping the future.

The practical relevance of modelling results will de-
pend on the framing of scenarios and the setting of
key external parameters such as technology costs or

3 This paper was written by Andreas Graf and Matthias Buck with
contributions by Georg ThomaRen (Agora Energiewende).

4 european Council (23 and 24 October 2014), Conclusions on 2030 Cli-
mate and Energy Policy Framework, Doc SN 79/14.

by when specific laws and policies are assumed to be
implemented. Typically, such choices are taken in
close dialogue between Commission services and
modellers involved.

The Clean Energy for All Europeans-package
(CE4ALL-package) is supposed to deliver the EU cli-
mate and energy targets for 2030. In October 2014,
the European Council set these targets as follows: a
binding EU target of at least 40 percent domestic re-
duction in greenhouse gas emissions compared to
1990; abinding EU target of a share of at least 27 per -
cent of renewable energy in final energy consump-
tion; and an indicative EU target of at least 27 percent
improvement in energy efficiency*. The latter target
was combined with an instruction on the Commis-
sion to evaluate by 2020 the benefits of setting a
higher target; which the Commission did, prior to
proposing a binding EU-level energy efficiency tar-
get of 30 percentby 2030 as part of the CE4All-pack-

age®.

The initial target-setting in 2014 was supported
by Commission analysis from 2012 and 2013 us-
ing PRIMES that aimed at identifying a cost-effec-
tive pathway from 2020 to 2030 on the way to
meeting the EU’s long-term decarbonisation target
of 80-95% GHG reductions by 2050.

As part of its analysis the Commission looked at the
cost of the total energy system under various target
scenarios. Key findings from this analysis are sum-
marised in Table 1. Overall, the analysis showed how
higher renewables and efficiency scenarios would
result in higher investment costs, but lower energy
purchases. When comparing columns 2 and 3 of
(GHG40/EE and GHG40/EE/RES30) an important
finding is that according to the Commission anal-
ysis in 2013, overall system costs for a scenario

5 By contrast, it should be noted in 2014 the European Parliament en-
dorsed the following set of targets: a binding -40 percent target for
greenhouse gas reduction and binding targets of 30 percent for re-
newables and 40 percent for energy efficiency.
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Table 1: Overview of key modelling results for target scenarios from the 2014 Commission Impact
Assessment accompanying the Communication on the2030 climate and energy policy framework

Scenarios
REF GHG40/€EE GHG40/EE/RES30 GHG45/EE/RES35
Total System Costs* 2,067 2,089 2,089 2,102
Investment Expenditure* 816 875 879 909
Fossil Fuel Net Imports* 461 441 439 434
GHG 2030 32.4% 40% 40% 45%
RES 2030** 24.4 26.4 30.3 354
EE 2030%*** 21.0% 29.3% 30.1% 33.7%

Source: 2014 COM on 2030 Framework

*In bn €10 (average annual 2011-30)

** 0% final energy consumption

*** gvaluated against the 2007 PRIMES Baseline projections for 2030

of roughly 30 percent renewables was found to be
almost the same as a scenario with roughly 27
percent renewables under the assumption that
ambitious energy efficiency policies were pur-
sued (30.1 percent energy efficiency).

Moreover, a more ambitious 45 percent green-
house gas emissions reduction scenario with
roughly 35 percent renewables and slightly more
ambitious energy efficiency policies was found to
cost 13 billion Euros (or 0,62 percent) per year more
at total system costs level compared with a 40 per-
cent greenhouse gas reduction target.

Notably, these findings are entirely based on the
Commission's own analysis and do not include a
critical analysis on the cost assumptions for renew -
able energy that is the focus of this paper.

Despite impact assessment results favouring a more
ambitious 30 percent renewable energy target, both
the European Commission® and the European Coun-
cil’ took a political decision in 2014 to support only a

6 Commission Communication COM (2014) 15 final of 22 January 2014.

27 percent renewable energy target, not 30 percent,
and not 35 percent.

Much has changed for renewable energies since the
Commission Communication on the 2030 frame-
work from January 2014. Technology and supply
chain improvements have translated into significant
further cost reductions for wind (onshore and off -
shore) and solar photovoltaics that were not reflected
in the 2014 impact assessment. Moreover, the use of
competitive auctions has led to an intense period of
downward price discovery for these technologies
that has dramatically reduced the level of support
needed to develop new renewables capacity. Since
the beginning of 2016 alone, several auctions have
resulted in support payment guarantees awarded to

7 turopean Council (23 and 24 October 2014), Conclusions on 2030 (li-
mate and Energy Policy Framework, Doc SN 79/14.
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