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On 23 April 2009, the European Commission
(EC) issued Directive 2009/28/EC (the Directive),
on the promotion of the use of energy from re-
newable sources.! The goal of this directive is to
increase in the EU, by 2020, the proportion of en-
ergy sourced from renewable sources to 20%, and
to increase the proportion of renewable energy in
transport to 10%. In order to achieve this goal,
the EC has apportioned targets to individual EU
Member States, based on their current propor-
tion of energy produced from renewable sources,
and their renewable energy potential.? This di-
rective is derived from the EU’s targets for 2020
of reducing greenhouse emissions by 20% from
1990, reducing energy consumption by 20% from
business as usual projections, and meeting 20%
of its energy demand from renewable sources.®

The Directive outlines that Sweden’s renewable
energy production in 2005 was 39.8% of total en-
ergy production, and should reach a minimum of
49% by 2020. The EC has translated the EU-wide
20% target into individual targets for Member
States. It did so by assessing each Member State’s
starting point and potential, including the exist-
ing level of energy from renewable sources and
the energy mix. The EU shared the required to-
tal increase in renewable energy supply between
Member States on the basis of an equal increase
in each Member State’s share weighted by their
GDP, taking into consideration their starting
points, their gross final consumption of energy,
and their past efforts on renewable energy.*

The 10% renewable energy supply in the Direc-
tive for the transport sector target is for all EU
member states, regardless of current provision
of energy for transport. The Directive states that
“the mandatory 10% target for transport to be
achieved... should ... be defined as that share of
final energy consumed in transport which is to
be achieved from renewable sources as a whole,
and not from biofuels alone.”® This creates the
opportunity for electricity sourced from renew-
able energy to contribute to the transport energy
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target, a possibility should there be a wider shift
towards electric drive trains in vehicles. The EU
has encouraged this, allowing for the supply of
renewable electricity in transport to count as
150% more valuable than other forms of energy.®

It should be noted that all targets are expressed
as percentages of total energy consumption. By
using relative targets, the lawmakers are in fact
not putting any curbs on the total consumption
of fossil fuels. Theoretically, a Member State can
chose to meet its relative target while increasing
its total consumption so much that the use of fos-
sil sources actually increases.

This evaluation is based on the officially submit-
ted Dutch NREAP as published on the website of
the European Commission DG ENER.

Under Directive 2009/28/EC, EU Member States
were directed to produce a National Renewable
Energy Action Plan (NREAP). The EC provided
Member States with a template for developing
the NREAP.” This template was developed to en-
sure comparability between the reports prepared
by Member States. It includes sections on:

national energy policy;

projected energy demand between 2010 and
2020;

renewable energy targets and breakdown of ex-
pected sources of supply for the electricity, heating
and cooling, and transport sectors;

specific policies relating to planning, buildings,
electricity infrastructure, district heating, and bio-
fuels;

systems to promote the use of renewable energy;

measures to promote the use of biofuels;

plans to collaborate with other Member States
and third parties on renewable energy; and

expected contribution of each form of renew-
able energy to the total.

The template includes many detailed and specific
questions. It goes beyond the demands in the direc-
tive in some cases (e.g. on the detailed reporting on

1 European Commission, Directive 2009/28/EC - Directive on the promotion of the use of energy from renewable sources, 2009, p. 1.

2 Ibid, p. 3.

3 European Commission, The EU climate and energy package, 2010,

Source: http://ec.europa.eu/environment/climat/climate_action.htm
4 European Commission, Directive 2009/28/EC - Directive on the promotion of the use of energy from renewable sources, 2009., p. 3.

5 Ibid, p. 3.

6 European Commission, Decision of 30 June 2009 establishing a template for National Renewable Energy Action Plans under
Directive 2009/28/EC of the European Parliament and of the Council, 2009b, p. 11.
Source: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0548:EN:NOT

7 Ibid.
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bio-energy), but fails to include other requirements
of the directive (e.g. Article 15 “Guarantees of ori-
gin of electricity, heating and cooling produced
from renewable energy sources”).®

Sweden submitted its NREAP to the EU on 30
June 2010. The document covers Sweden'’s tar-
get through to 2020. It does not address plans for
Sweden to collaborate with other countries us-
ing cooperation mechanisms to reach its target,
as Sweden plans to reach its target independ-
ently through domestic actions. Collaboration
with Norway on a common electricity certificate
system is planned, but is not included in the cal-
culations of the NREAP.?

The NREAP does not address projections be-
yond 2020, save Sweden'’s vision of having a road
transportation fleet independent of fossil fuels
by 2030. The NREAP states that Swedish renew-
able electricity production in 2005 was 81 TWh.
It projects that 2010, renewable electricity pro-
duction will be 87 TWh, and will reach 97 TWh
in 2020. However, a feasibility study prepared by
the Heinrich-BG&ll-Stiftung (hereafter referred to
as the ERENE report) has outlined that the long-
term economic potential for renewable electricity
in Sweden is 240 TWh,'® based on a report by the
German Aerospace Centre (DLR)."" The ERENE
report defines economic potential as the share
of an energy supply’s technical potential that is
economically competitive according to certain
assumptions.'? The Swedish Parliament has di-
rected the Government to set a national planning
framework target of producing 30 TWh from wind
by 2020."3 This is compared to 12.5 TWh as mod-
elled in the NREAP.

2.1. The REPAP2020 project

The “Renewable Energy Policy Action Paving the
Way for 2020" (REPAP2020) project was initiated
in April 2009 with the aim to facilitate national im-
plementation of the Renewable Energy Sources

Directive. The REPAP project is supported by Euro-
pean renewable energy industry associations and
by EUFORES (a European parliamentary network
with Members from all major political groups in
the European Parliament as well as in the nation-
al and regional Parliaments of the EU Member
States). REAPAP2020 has produced national im-
plementation plans that have acted as “shadow
budgets” to the official NREAPs.4

Under the Directive, Sweden must provide a
minimum of 49% of its energy from renewable
sources by 2020. The NREAP reports that the
Swedish parliament has set a slightly more am-
bitious target - 50% of Sweden’s energy should
come from renewable sources by 2020. The fore-
casting exercise in the NREAP' estimates that
50.2% of Sweden’s energy will come from renew-
able sources by 2020, up from 39.8% in 2005, in
order to ensure a margin of error exists in case
some of the sectors do not deliver.

The Swedish NREAP is in principle a prognosis
of what will happen if already existing or decid-
ed measures will be allowed to continue. The
described measures are thus already politically
accepted and adapted to by industry, including
the power generating industry. However, espe-
cially in the case of the financial instruments, the
measures are designed in such a way that more
ambitious targets can be set at a later stage.

The NREAP lists measures under three catego-
ries: General instruments, targeted actions and
research:

3.1. General instruments

The Swedish Government favours financial instru-
ments such as carbon tax, international emissions
trading and green electricity certificates. Sweden
intends to develop these financial instruments

8 European Commission, Directive 2009/28/EC - Directive on the promotion of the use of energy from renewable sources, 2009.

9 Regerinskansliet, Sveriges Nationella Handlingsplan for framjande av férnybar energi, 2010, p. 93.

10 Schreyer, M., L. Mez, and D. Jacobs, ERENE - European Community for Renewable Energy. A Feasibility Study,
Heinrich-Boll-Stiftung, 2008, p. 32. Source: www.boell.de/downloads/ecology/ERENE-engl-i.pdf

11 German Aerospace Center (DLR), 2006. Trans-Mediterranean Interconnection for Concentrating Solar Power, pp. 42-60.
Source: http://www.trec-uk.org.uk/reports/TRANS-CSP_Full_Report_Final.pdf.

12 Schreyer, M., L. Mez, and D. Jacobs, ERENE - European Community for Renewable Energy. A Feasibility Study,

Heinrich-Boll-Stiftung, 2008., p. 30.

13 Swedish Energy Agency, Energy in Sweden, Facts and figures, 2009, p. 10. Source:

http://213.115.22.116/System/ViewResource.

14 Bryntse, Goran and Mariell Mattison, National Renewable Energy Source Industry Roadmap - Sweden,

REPAP2020, February 2010.

15 Regerinskansliet, Sveriges Nationella Handlingsplan for framjande av fornybar energi, 2010, p. 9.
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progressively, but will balance that with ensuring
the competitiveness of Swedish industry.’® The in-
tention is to supplement the financial instruments
with technology development efforts, information
and educational programs, and efforts to break in-
stitutional obstacles to innovation.

The total turnover of the green electricity certifi-
cate market is estimated to be in the order of SEK
4.5 billion per year."

3.2. Targeted actions

The Swedish 2009 budget allocated a total of SEK
389 million per year for investments in solar PV
and biogas for the period 2009-2011. A new gov-
ernmental support programme for solar PV was
introduced on 1 July 2009, and on TNovember
2009, public support for the production, distri-
bution and use of biogas and other renewable
gaseous fuels, was introduced. The parliament
approved SEK 122 million to be used for 2010. For
2011, the support is estimated at SEK 117 million.
In addition to this, the 2010 Budget also allocated
SEK 70 million for the subsidisation of new wind
power for the years 2010-2012, as well as for pro-
motion and planning efforts for wind power.'®

The Swedish Energy Agency, Energimyndigheten,
is responsible for the administration of public
finance for the production, distribution and use
of biogas and other renewable gaseous fuels, as
well as for solar photovoltaic cells and the subsi-
disation for new wind power. Energimyndigheten
received enhanced funding of SEK89 million per
year to carry out its task.

The Swedish Rural Development Programme
(Landsbygdsutvecklingsprogrammet] includes
support for farm-based biogas production. Dur-
ing the period 2009-2013, SEK 200 million were
earmarked for investments linked to farm-based
biogas production. Support for conversion from
direct electric heating in houses, apartment
buildings and commercial premises within resi-
dential buildings is provided at SEK 280 million
for 2010. Solar thermal energy also received SEK
24 million in support in 2010."

The Delegation for Sustainable Cities (Delegatio-
nen for Hallbara Stader] can provide grants up to
SEK 340 million for sustainable urban develop-
ment, including support for renewable energy, for
the years 2009-2010. An allocation of SEK 140 mil-
lion for 2009 was announced in December 2009.2

There are a lso investments in renewable fuels and
in the development of alternative technologies. In
order to promote cars with low environmental im-
pact, new “green cars” placed in service from 1
July 2009 are exempted from vehicle tax for a pe-
riod of five years. The “green car” definition will
be progressively tightened in the future. In addi-
tion, other changes in the taxation of vehicles have
been introduced aimed at creating incentives for
cars and trucks with lower carbon emissions.?!

3.3. Research

Starting in 2009, the Swedish Energy Agency will
have more than SEK 1 billion per year for energy
research at its disposal. There will be funding to
colleges and universities for energy research with
SEK50 million in both 2010 and 2011 and another
SEK60 million in 2012.The funding is targeted to-
wards the following areas: large-scale renewable
power generation and its integration into the grid;
electric and hybrid vehicle drive trains; combined
heat and power, biofuels and renewable materi-
als; as well as research into new technologies in
nuclear energy and carbon capture and storage.

In addition to the investment in energy research that
was included in the research and innovation bill, an
additional SEK 145 million in 2009, 380 million in
2010 and 350 million in 2011, have been allocated
to energy research. This investment is intended to
support the development of second-generation bio-
fuels and the demonstration and commercialisation
of other “energy technologies of major national im-
portance and with significant export potential”.??

It should be noted that the Swedish Energy
Agency, in its background report for the NREAP,
reports that there will be a large surplus of
electricity, approximately 28 TWh, compared to
domestic demand in 2020.%

16 Ibid, p. 4.
17 Ibid, p. 4.
18 Ibid, p. 5.
19 Ibid, p. 5.
20 Ibid, p. 5.
21 Ibid, p. 5.
22 Ibid, p. 4
23 Swedish

lEnergy Agency, Handlingsplan for fornybar energi, ER 2010:08 Bilaga 2, 2010.
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Although the Directive does include the possibil-
ity to use cooperation with other Member States
and with non-EU countries, the Swedish NREAP
does not include any such initiatives. Sweden in-
tends to meet its goals domestically.?

4. The Analysis

4.1. Effects on energy mix

The NREAP presents the Swedish Government's
assessment of how renewable energy and en-

ergy demand on the whole will develop. It does
not cover the change in sources of non-renewa-
ble energy supply. However, Figure 1 shows that
the contribution of non-renewable energy will
decrease only slightly from 2005 to 2020 (from
242 TWh to 227 TWh), while all renewable energy,
including electricity, heating and transportation
fuels, will increase from 159 TWh to 229 TWh.

The NREAP projects that Sweden will increase its
renewable energy proportion from 39.7% in 2005
to 50.2% in 2020 (Figure 2).

250 —
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Figure 1. Swedish energy consumption in 2005 and 2020.2°
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Figure 2. Proportion of energy projected to be provided by renewables.2¢
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24 Regerinskansliet, Sveriges Nationella Handlingsplan for frdmjande av fornybar energi, 2010, pp. 93-95.
25 Adapated from Regeringskansliet, Sveriges Nationella Handlingsplan fér frémjande av férnybar energi, 2010, p. 7.

26 Ibid, p. 10.



For electricity, the increased proportion of re-
newables would result from an increase in wind
power (from 0.94 TWh in 2005 to 12.5 TWh in
2020) and biomass power utilising combined heat
and power (from 7.6 TWh in 2005 to 16.7 TWh in
2020). Solar power is expected to increase as
well, though the contribution would only be 0.004
TWh.?7 Hydroelectricity’s contribution to Swe-
den’s electricity supply is expected to decrease;
there are no plans to increase hydroelectric gen-
eration capacity (large hydro capacity would be
the only source of change, with a small increase
from 15,397 MW to 15,412 MW).28 In the projec-
tion in the NREAP, hydroelectric production is
expected to decrease largely because 2005, the
base year for the projection, was a wet year that
resulted in an unusually high level of hydropower
production in Sweden.?? As there has only been
a projection to 2020, with intervening years in-
terpolated, the results demonstrate a consistent
reduction in production, which will likely not be
borne out in reality.

Renewable energy in heating and cooling is ex-
pected to increase from 98.5 TWh in 2005 to 122.6
TWh in 2020. This is expected to be driven by in-
creases in the use of solid biomass and a 114%
increase in each form of heat pump (air source,
ground source, and water source). The contri-
bution of biogas decreases, likely due to it being
deployed further as a transportation fuel.3

4.2. Transport

In transport, the change will be notable; a 250%
growth in renewable energy between 2005 and
2020 is expected. All forms of renewable trans-
portation fuels, with the exception of hydrogen,
will increase. Electricity in transportation is ex-
pected to grow more slowly between 2005 and
2020, at 64%, from 1.4 TWh to 2.3 TWh. Biogas
increases in the projections from 0.15 TWh to 1.1
TWh and biodiesel should grow from 0.1 TWh to
2.9 TWh. Ethanol will grow from 1.7 to 5.4 TWh,
while import dependency will decrease from 81%
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to 63%. The reduction in import dependency is
based solely on the opening of two facilities -
Agroetanol in Norrkoping (210,000 m?® per year)
and Nordisk Etanolproduktion in Karlshamn
(130,000 m3 per year).?’

4.3. Sufficiency of measures

As the NREAP is produced as a prognosis based
on already existing or decided policy, the meas-
ures proposed are likely to be sufficient to achieve
the targets of the Directive. In fact, the progno-
sis® was made by the Swedish Energy Agency
even before the new efficiency programme was
agreed by the Swedish Parliament in June 2009.33
There is reason to believe that Sweden both can
and will exceed the 2020 targets substantially. In-
creases in all forms of renewable energy could
be achieved through a more ambitious energy
policy, which could push Sweden’s renewable en-
ergy proportion well beyond 50% by 2020. A study
for REPAP2020 estimates that Sweden could pro-
vide 73% of its energy through renewable sources
by 2020.3 Sweden’s renewable energy propor-
tion already reached 42% in 2007% and 44.1% in
2008,% ahead of the projections in the NREAP, in
which renewable energy was expected to provide
43.5% of Sweden’s power by 2010.%7

4.4, Long term impacts

Sweden’s energy usage in 2005, according to
Table 1 of the NREAP, was 401 TWh (34,500 ktoe).
Of that, almost 40% (159 TWh or 13,700 ktoe) came
from renewable sources. In the energy efficient
scenario outlined in the NREAP (the scenario un-
der which 50% of Sweden’s energy is provided by
renewables 2020), it is projected that energy use
will increase to 456 TWh (39,200 ktoe), of which re-
newables will provide 229 TWh (19,700 ktoe).

It should be noted that the NREAP’s estimate of
the annualincrease in each respective renewable
energy source is based on the Energy Agency’s
model calculations that have 2002 as a baseline

27 Adapted from Regeringskansliet, Sveriges Nationella Handlingsplan fér frdmjande av fornybar energi, 2010, pp. 97-98.

28 Ibid, pp. 97-98.
29 Ibid, p. 98.
30 Ibid, p. 99.
31 Ibid, p. 100.

32 Swedish Energy Agency, Handlingsplan fér férnybar energi, ER 2010:08, 2010.
33 Riksdagen, Prop 2008/09:165, bet. 2008/09 NU25, rskr 2008/09:302, 2009
34 Bryntse, Géran and Mariell Mattison, National Renewable Energy Source Industry Roadmap - Sweden, REPAP2020, February 2010.
35 Energimyndigheten, Energy Indicators 2009 - Follow-up of Sweden'’s energy-policy objectives, p. 39.
Source: http://www.energimyndigheten.se/Global/Energifakta/Energiindikatorer/Energiindikatorer_09_web.pdf
36 Swedish Energy Agency, Energy in Sweden, Facts and figures 2009, p. 70.
37 Regeringskansliet, Sveriges Nationella Handlingsplan fér frdmjande av fornybar energi, 2010, p. 10.
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year with a projected outcome for the years 2009,
2016 and 2023. Projections for all other years (in-
cluding 2020) are interpolated. In other cases,
values for 2020 are projected while values for all
other years are interpolated.®

We have used linear extrapolation to estimate
renewable energy production to 2050. In this ex-
trapolation, the economic potential as estimated
in the ERENE report®? was used as the upper
limit for production of renewable energy. If, in
this extrapolation, any source of renewable en-
ergy reached its economic potential before 2050,
it was not allowed to increase further. No form
of renewable energy reached the economic po-
tential outlined in the ERENE report, and so all
forms of renewable energy continued to grow
through to 2050 (figure 3).

4.5. Distribution between
energy sources

The Swedish Government does expect growth
in renewable energy production. However, the
NREAP only indicates growth in four electricity
sectors: solar photovoltaic, onshore wind, off-
shore wind and biomass. This is based on current
policies; the Swedish Government may yet imple-
ment new policies to support the development of
other forms of renewable energy. Most notably,

2037

2040 -

2043

2046

2049

neither wave nor tidal power is expected to in-
crease. Though the potential exists for between
2 and 2.5 TWh of wave power production within
22 km of Sweden’s coast [(i.e. Sweden’s territo-
rial waters)*041, the NREAP does not project this
to be implemented by 2020. ERENE also esti-
mates that the long-term economic potential of
geothermal energy in Sweden is 1.3 TWh; the
NREAP does not project that geothermal energy
will come into use.

Sweden is targeting a 25 TWh increase in renew-
able electricity through its renewable electricity
certificates, though this is not reflected in the
NREAP (growth is 16 TWh between 2005 and
2020). The Swedish Government has requested
the Parliament to create a framework where wind
power would provide 30 TWh in 2020 (20 TWh on-
shore, and 10 TWh offshore).%? However, this is
also not reflected in the NREAP; wind production
increases to 12.5 TWh by 2020 in the report. The
Government’s projections of the proportion of
each form of renewable electricity between 2005
and 2020 are outlined in Figure 4 and Figure 5.

The prognosis does also not include the assess-
ment of the potential of growth in pumped storage
hydroelectricity or the contribution of biogas or
liquid bio-fuels to electricity. Solar thermal elec-
tricity is also excluded in the projection.®

38 Ibid 2010, pp. 96, 100.

39 Schreyer, M., L. Mez, and D. Jacobs, ERENE - European Community for Renewable Energy. A Feasibility Study,

Heinrich-Boll-Stiftung, 2008., p. 30, p. 32.
40 Ibid.

41 M. Sidenmark, Ocean Harvesting - Ocean Wave Power - Renewable energy at low cost, presentation to Engineering
for a Sustainable Society, Blekinge Tekniska Hogskola, 3 December 2008

42 Swedish Energy Agency, Energy in Sweden, Facts and figures 2009, p. 10.

43 Regeringskansliet, Sveriges Nationella Handlingsplan for frémjande av férnybar energi, 2010.
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Figure 4. Contribution of renewable energy
sources to total renewable electricity in 2005
(Adapted from the Swedish NREAP).

H > 10 MW hydropower
B Solid Biomass

= 1 MW -10 MW hydropower
B Onshore wind
<1 MW hydropower

Pumped storage hydropower
Liquid biofuels

Offshore wind

Biogas

Solar photovoltaic

Figure 5. Projected contribution of renewable
energy sources to total renewable electricity
in 2020 (Adapted from the Swedish NREAP).
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For heating and cooling, there is an anticipated
growth in solid biomass as a fuel source. How-
ever, the proportion of renewable energy used in
heating and cooling is expected to decline from
99% in 2005 to 89% in 2020, as heat pumps in par-
ticular (most notably, ground source heat pumps)
gain prominence in the Swedish heating mix.

In transport, there will be a shift away from
electricity, which currently comprises 42% of
renewable transport energy (largely through rail-
ways). The shift will lead to a slight decrease in
the proportion of ethanol as a renewable transport
fuel, and an increase in biodiesel and biogas. It is
surprising that there are no expectations for major
growth in the number of electric vehicles, particu-
larly as neighbouring Denmark is embarking on a
major program of support for electric vehicles.*

The Swedish Commission on QOil Independence?
estimated a realistic potential for bioenergy to
be 228 TWh/year by 2050 (and 154 TWh by 2020).

Heinrch Boll Stiftung estimates that the long-
term economic potential for electricity from
biomass in Sweden is 80 TWh.4¢

4.6. Measures needed to fundamentally
change the Swedish electricity mix
toward renewable energy sources

The potential for renewable energy can be
measured with very different criteria. There is a
theoretical potential that measures what could
be produced in a situation where no technical,
economical or other practical restraints existed.
The theoretical potential for renewable energy is
enormous. If all of the solar energy that reaches
Sweden’s surface were harnessed, it would ex-
ceed Sweden’s energy consumption many times
over. A study made in 2006 by the European Com-
mission concluded that Sweden could completely
satisfy its total energy consumption by installing
solar cells across 0.39% of its area.*’

44 J. Bergman, Denmark Leads Europe’s Electric-Car Race. Time, February 14, 2010.
Source: http://www.time.com/time/world/article/0,8599,1960423,00.html
45 Kommissionen mot oljeberoende, P4 vdg mot ett OLJEFRITT Sverige, 2006.
46 Schreyer, M., L. Mez, and D. Jacobs, ERENE - European Community for Renewable Energy. A Feasibility Study,

Heinrich-Béll-Stiftung, 2008, p. 32.

47 Marcel Suri et al., Potential of solar electricity generation in the European Union member states and candidate countries,.
European Commission, DG Joint Research Centre, Institute for Environment and Sustainability, Renewable Energies Unit, 2006.
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The technical potential covers what is technically
feasible using known technologies, but ignoring
cost issues. It includes restraints imposed by the
current state of technology, by shortages of raw
materials and by the time needed for design and
construction.

There is also an economical potential that in-
cludes the cost factor and what society and the
actors within society deem is worth investing in.
The economic potential depends on the cost of al-
ternative or competing energy sources, which for
Sweden include existing large hydropower and
nuclear power. It should be noted that policy will
influence what is economically viable through the
use of financial measures such as taxes or other
incentives. For example, a study by McKinsey &
Company estimates that, should Sweden im-
plement all measures that would cost SEK 500
per tonne of reduced CO, or less, it could reduce
emissions compared to business as usual by 5.5
million tonnes by 2020. However, if all measures
that cost less that SEK 1,010 per tonne CO, (the
current level of the Swedish carbon tax for non-
industrial sources) there is a potential to save
10.2 million tonnes.*8

Sweden uses financial measures as its main
policy instrument to promote renewable energy
sources. It sets its tax levels and the level of the
green electricity certificate quota obligations to
reach an agreed renewable energy target.

While the green electricity certificates are ef-
ficient and cost-effective measures to reach an
agreed target, they provide no incentives to go
beyond this target. A feed-in tariff system would
provide this further incentive. The example of
Denmark shows how feed-in tariffs can drive the
market to undertake renewable energy develop-
ment, while green electricity certificates only lead
to renewable energy generation up to a certain
target. In 1999, Denmark began to move towards
a renewable energy certificate system. While this
system has yet to be implemented fully, transi-
tional rules implemented for new wind power
reduced the feed-in tariff premium for wind pow-
er, reducing the attractiveness of wind power to

private and cooperative investors.*’ Installed ca-
pacity remained virtually stagnant between 2003
and 2008 (rising from 3,116 MW to 3,163 MW], be-
fore rising 300 MW in 2009 as the Horns Rev 2
offshore wind farm came on stream.

There is a potential for Sweden to raise its ambi-
tions by either using its existing green certificates
system or a feed-in tariff system, in combina-
tion with other existing or strengthened financial
measures, to substantially increase its propor-
tion of renewable energy. How far Sweden can go
depends on how highly the Swedish Government
and Swedish citizens value independence from
non-renewable energy sources. The gap between
what is technically possible and what today is
considered economically feasible is significant.

4.7. Future prospects of European
cooperation on renewable energy

Today, Europe uses only a fraction of its economic
renewable energy potential. No EU Member State
currently meets its electricity demand with solely
renewable sources. Sweden, due to the use of its
hydropower resources, meets more of its energy
demand from renewable sources than any other
EU Member State.

While the Directive has set the target to generate
20% of the EU’s overall energy consumption from
renewable sources by 2020, there is a much larg-
er potential available than what is reflected in the
Directive’s national targets. The Swedish NREAP
is no exception.

Increasing cooperation with other Member States
through the European Network of Transmission
System Operators for Electricity, (ENTSO-E],
could combine the use of regional renewable
sources with a transnational grid for green elec-
tricity, and could be an important step towards a
fully renewable European energy system.

To move in this direction, much more ambitious
targets and measures than the ones described in
the Swedish NREAP would be needed.

48 McKinsey & Company, 2008. “Greenhouse Gas Abatement Opportunities in Sweden,” p. 15.
Source: http://www.mckinsey.com/clientservice/sustainability/pdf/Svenska_Kostnadskurvan_IN_English.pdf
49 Mendonca, M., S. Lacey and F. Hvelplund, “Stability, participation and transparency in renewable energy policy:
Lessons from Denmark and the United States.” 2009, Policy and Society, 27:4, pp. 379-398.



4.8. International Cooperation

The directive says: “Two or more Member States
may cooperate on all types of joint projects relating
to the production of electricity, heating or cooling
from renewable energy sources.”®® This means
that there is an opportunity, but not an obligation,
to cooperate across Member State borders. Com-
paring the Swedish NREAP with assessments of
renewable energy production potential and energy
efficiency potential, it is clear that the plan takes
a quite conservative and unambitious approach to
Sweden’s role in the European Community.

Chapter 4.7 of the Swedish Action Plan, “Planned
use of statistical transfers between Member
States and planned participation in joint projects
with other Member States and third countries”,
is very brief and the Government simply reports
that nothing is done or planned in this area to
date.®” There is no guidance for private power
producers to engage other Member States in re-
newable power exchanges.

Considering the already high level of renewable
energy production in Sweden; the large potential
for expansion of this sector; the substantially low-
er proportion of renewable energy in neighbouring
countries (Table 1); and the abundance of existing
and planned high voltage interconnections in the
region, the potential for cooperation is huge.

Share of Target, share

renewable of renewable

energy 2005 energy 2020
Sweden 39,8% 49%
Latvia 32.6% 40%
Finland 28.5% 38%
Denmark 17.0% 30%
Estonia 18.0% 25%
Lithuania 15.0% 23%
Germany 5.8% 18%
Poland 7.2% 15%

Assessing Sweden’s National Renewable Energy Action Plan

There is a long history of cooperation on the en-
ergy markets of the Nordic countries. Nordel
was founded in 1963 as a body for cooperation
between the transmission system operators in
Denmark, Finland, Iceland, Norway and Sweden.
Its objective was to create preconditions for a fur-
ther development of an effective and harmonised
Nordic electricity market.

In order to increase efficiency in the electricity
sector, the Nordic countries chose, starting in
1991 in Norway, to expose electricity production
and trading to competition and to separate these
functions from the still regulated grid monopoly.
Since the 1980s, there has been a trend towards
free competition both in the EU and elsewhere
in the world, but the trend has developed most
rapidly in the Nordic countries. The world’s first
international electric power exchange, Nord Pool,
was launched amongst Nordic nations in 1996.53

The Nord Pool market is a single financial elec-
tricity market for Norway, Denmark, Sweden
and Finland. As of 2008, Nord Pool is the larg-
est power derivatives exchange, and the second
largest exchange in European Union emission
allowances (EUAs) and global certified emis-
sion reductions (CERs) trading. The international
derivative products, the clearing house and the
consulting services are provided through coop-
eration with NASDAQ OMX Commodities.

The number of physical interconnections between
the Nordel region and neighbouring countries is
increasing. In 1982, an HVDC link was installed
between Finland and the Soviet Union. There
are now HVDC links to Germany from both Swe-
den and Denmark and since 2000 an HVDC cable
between Poland and Sweden. The AC interconnec-
tions between Western Denmark and Germany
have been expanded continuously. Since 2000, a
450 MW Russian power plant in St. Petersburg has
been connected directly to the Finnish subsystem.
The increasing number of interconnections brings
a growing need for coordination.

On 1 July 2009 Nordel was wound up, and all
operational tasks were transferred to the newly
formed ENTSO-E, with 42 members across 34
European countries.

50 European Commission, Directive 2009/28/EC - Directive on the promotion of the use of energy from renewable sources, 2009.

51 Regeringskansliet, Sveriges Nationella Handlingsplan fér frémjande av férnybar energi enligt Direktiv 2009/28/EG och
Kommissionens beslut av den 30.6.2009, Bilaga till regeringsbeslut 2010-06-23, 127, Dnr 2010/742/E [partly] 2009/7789/E, 2010.

52 European Commission, Directive 2009/28/EC - Directive on the promotion of the use of energy from renewable sources, 2009.

53 Nordel, Nordic Grid Code 2007, 2007.



27 National Action Plans = 1 European Energy Policy?

ENTSO-E’s legal raison d’étre is Regulation (EC])
714/ 2009 on cross-border electricity exchanges.
This Regulation assigns new tasks to ENTSO-E,
such as the drafting of network codes that can
become binding to system users; as well as EU-
wide ten-year network development plans. Thus,
ENTSO-E pursues primarily three objectives:

ensuring the secure and reliable operation of
the European power transmission system;

facilitating a secure integration of new gen-
eration sources, particularly growing amounts
of renewable energy and thus contributing to the
achievement of the EU’s 20-20-20 goals; and

enhancing the integration of the internal elec-
tricity market through standardised market
integration and transparency frameworks that fa-
cilitate competitive and truly integrated markets.

Sweden has had greater success that most coun-
tries in its renewable energy development, par-
ticularly biomass energy. This baseline situation,
in combination with current and upcoming meas-

ures and improvements, should enable Sweden
to easily achieve its goal under Directive 2009/28/
EC of meeting 49% of its energy demand through
renewable energy. Sweden was already halfway to
its target by 2008 (up to 44.1%, from 39.8% in 2005).

However, the economic potential for renewable
energy in Sweden is far greater than 49% of the
energy consumption. Implementing the meas-
ures that would provide 30 TWh of wind power
by 2020 would increase Sweden’s projected pro-
portion of renewable energy to 54%. Increasing
renewable energy production to levels that are
still below Sweden’s economic potential would
enable Sweden to make statistical or actual
transfers of renewable energy to its neighbours
to enable them to meet their target, providing
Sweden a boost to its economy. While Sweden
remains a leader in the renewable energy field,
there are many technologies, policies and meas-
ures that Sweden could adopt, including a feed-in
tariff for renewable energy and/or an increase of
the quota obligation in the electricity certificate
system, which would increase renewable energy
production significantly.






The EU Renewables Directive, for the first time,
set legally binding renewable energy targets for
the EU: a 20% share of renewables in final en-
ergy consumption by 2020. Each Member State
was apportioned an individual target, and had
to produce a National Renewable Energy Action
Plan (NREAP) offering detailed information on
their concrete polices for reaching these tar-
gets. These NREAPs thus offer a unique insight
into the expected development of renewable
energy and the energy industry as a whole in
Europe over the next decade.

If we are to make the fundamental changes re-
quired to tackle climate change, we will have
to think beyond the 2020 targets however. This
publication provides a first, critical insight into
six of these NREAPs with two questions in
mind: do they take into consideration the long
term goal of 100% electricity from renewables,
and do they expect to make use of European co-
operation methods? The analysis demonstrates
the great variety that exists between Mem-
ber States on renewable energy policy, both in
terms of ambition and method.

The Green European Foundation, as the Euro-
pean platform for green political foundations,
has worked with the Heinrich Boll Founda-
tion, Griine Bildungswerkstatt, Stichting Weten-
schappelijk Bureau GroenLinks and Cogito in
order to collate the analysis in this single pub-
lication. The future of European climate and
energy policy is explored within.
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