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1 Introduction
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that aims atassesimgthe efficiency, efficacy and effectivengs®. the 3 Esdf environmental policy

at the BJ and member state leveHere policy was assesseut only by its environmental impact,

but by its performance with respect to the environmental objective intended by the designer of the
policy (i.e. the efficacy of the policyh order tocarry outthe assessmenta twoway approach is
employed. On the one hand, a qualitative assessniast beencarried out in work package 3 (and
documented in Deliverables 3.1 and 3.2) assessing the performance of a given set of environmental
policy instrumensg in termsof the 3 Esn each of twelve case studigsach case studyeferred to a
specific EU environmental policy directive as it is transposed in one specific member state. The
policy performancewas assessed orthe basis of the APRAISE 3E method (developed in work
package 2) andncluded as possible determinants various context factors describing relevant
conditions, under which the policies work, as well as aspects of the policies' implementatian

also afect their effectiveness. Eventuallthe method alsoassesad the influence of the interaction

of various policy addressees through other policies acting on them. On the other ABR#BISE also
employed quantitative approachesf modellingscenaris, for which the impact of aenvironmental
policyistested with respect to meetinghe respectivesustainability go&t)(in the case of the micro
economic BSAM model) or affecting the economy of the implementing country (in the case of the
macraeconomic GTARodel) The latter approackswere appliedin work package 4o a selection

of the case studieand documented iDeliverables 4.1 to 4.3)

With this work flow of the preceding parts of the APRAISE project in mind, the task documented in
this deliverable¢ D 5.1 ¢ has several aims. First, the task wittmbine the qualitative and
guantitative results to yield one integrated assessment for each of the case studies. Additionally, it
will yield one consistent set of results for each of the sectors with spattention being paid to the
interactions of policy instrumentwithin a sector(e.g. renewable energy, buildings, biofuels gtc.
andacross different policy themes (i.e. .climate change, energy, agriculture, air, water, resource use
and waste) but with no or limited consideration ofthe implication and interaction of policies
between different sectorsEach of the sector analyses comprises two countries, where different sets
of policy instruments were employed to transpose the same EU directive. Thigehdl additional

input for the comparative assessment of policy instruments within each sector.

In the second step, the results of the sechyrsector analysisvill be compared across sectors with
the objectiveof identifying commonalities in how policinstrumentsperform in different sectors
and policy contexts, but also expiog differences. Finally, we attempt to identify cases where a (set
of) policy instrument(s) adopted and effective in one sector influences the effectiveneqseif of)
instrument(s) in another sector. Casaghere the mutual influence enhances the effectiveness in
either one or both sectorg i.e. synergieg;, are as much of special interest aghose instruments
hindering each other.

According to this outlinethe report will proceed as follows: the sectspecific assessments for all
case studies will be carried ofdr both case study countries simultaneoustysection 2; the cross
sectoral comparisonf the policy instrumentsvill be done in section 3; andterferences of policies



in one sector on policies in another sector will be studied in sectidivéntually, a conclusion will
be drawn in section 5.



2 Sectorspecific effectiveness and efficien@ssessmenof policy
instruments

In accordance with the MAISE 3E method, the assessments conducted in this section will be
sectorspecific and proceed along the following lines. For eafcthe environmentalsectorsbeing
assessedbasic information concerningvo sets of(national) policy instruments transposg one
specifi¢ relevantEU directive irboth case studyountriesis provided in subsection 1 of each case
study. For each sectogfficiency, effectiveness and efficacy are assesseddtin sets of policy
instruments (one per country) in subsection X each case studyin order to understand the
differences between the actual effectiveness (and efficiency) of the policy instruments and the
efficacy (and efficiency) originally intended or expected by the designer of the palignge of
factors is assssed and analyzed with respect to its impact on the effectiveness and efficiency of the
respective policy (in subsection 3 of each case study). This comprises context factors describing the
conditions, under which the policies work, and factors refertimghe way the policies were being

and are implemented from the beginning to the present. An additional important factor is policy
interaction, i.e. the influence exerted on effectiveness and efficiency by other policy instruments
competing for, or enhanng, the addressed actors' attention and resources. In some cases, the
results of this more qualitative assessment are supplemented by the modelling ressitsllyin
subsection 4 of each case studylhe impacts can be positive or negative, weaker mrsfer for

each of the factors. In any case, the results are presentedisigéde for the two country case
studies in each sector, such that the decisive differences are become evident immediately. In the
end, conclusions are drawn for each dwountry @se study.

2.1 Case study: Of$hore windpower and protection of marine environment

Substituting fossil for renewable energy sources, the employment of wind energy contributes to a
decrease of C{emissions and to the protection of our climate. Offshore wind is thought to have an
even greater potential in this regard because average wind intensity is higher than for most onshore
sitesand a larger number of turbines can be erectedn onshore thus largempower production can

be anticipatedin offshore wind farmsOn the other hand, exploiting wind as a power source can
exert adverse consequences on the environment during operation and, especially in the case of
offshore windfarms construction. 8, the policy assessments conducted in this case study focus on
the effectiveness of the respective policy instruments employed in Estonia and Geonanind
energy, and offshore wind energy in particuland their interaction with other polies, in paticular

those targeting the protection of naturenarine ecosystems in particular

2.1.1 Basics of the assessed policy

Environmental challenge and policy targets

Beside the increase in the efficiency of energy use, the extended use of renewable energy sources
is the main approach of preventing greenhouse gas (Ghtlaged climate change. This interrelation

! Modelling resuls were included in the following case studies: biofuels (section 2.2), plastic pachaging

waste recycling (section 2.3), sustainable energy buildings (section 2.4): all GTAP; Renewable energy and
energy efficiency (section 2.6): BSAM



is reflected in the 220-20 target, where the EU committed itself (in 20Qo achieve by 2020 20
percent less greenhouse gas emissions (as comparé836), 20 percent higher energy efficiency

and a 20 percent share of renewable energy sources in power generation. Each of the targets is
supported by a specific EU directive. In the case of offshore wind power, this is the Renewable
Energy Directive (2009/28(F. Beyond 2020, the EU has set ambitious targets for further GHG
emission reduction by 2030 and in its Energy Roadmap 2050, but so far failed to break these figures
down to the respective share of renewable energy sources. Even for 2020, there is nddathe

share of (offshore) wind poweat the EU level. Following the principle of subsidiarity, the
specification of this targedind transposition of the Renewable Energy DiredsJeft to the member

states. In Germanythe Energy ConceffEnergiewede) sets several targets such as increasing the
share of renewable energy and reducing GHG emissions by 2020. It also includes the specific
offshore wind target of reaching 10 GW by 2020 and 25GW by 203stonia, there is no formal
target set for offslere wind energy capacity, but only foenewableenergy as a whole. Different

plans foresee the role of wind energy differently: according to some scenarios of National Electricity
Development Plan 2018 wind energy capacity could 2e@W; according to Nianal Renewable
Energy Action Plan 2020 it could hé ®GW, of which the share of offshore wind energy.26GW.

In the latter casethe target capacity 00.2 GW planned for 2018 to be increased td.5 GWhby

2018

Independent of their usefulness in preventing climate change, environmégthhologes such as
offshore wind and their impacts have to be assessed against all relevant types of sustainability
criteria, in this case especially the protection of marinedbiersity. The European biodiversity
action planoriginates from 2006 whenthe target to halt the lossof biodiversity in the EU by 2010
was setwith a resolutionof the European ParliamehtAfter not reaching this targethe strategy

was renewedin 2011 with the new target of halting the depletion of biodiversity by 2020.
Important directives supporting these strategies on the EU level are the Habitats Directive
(92/43/EEC) and the Birds Directive (2009/147/E3)the national level, a biodiversity ategy was
adoptedin Germany in 200Avhich emphasizes the role of protected areas for the maintenance of
biodiversity In Estoniathe Nature Conservation Development Plan 2@G2bpted in 201Z2nforces

the sustainable use of natural resources includingsgstems and, in this context, addresses
explicitly the potential conflict between wind farms and biodiversity. As a consequEhsand SEA
become compulsory.

In marine environments, additionally the Water Framework Directive (2000/60/EC) plays agole,
wildlife and water quality may be endangered by the construction of offshore wind plants.
Independent of the specific environmental qualities to be protected (i.e. wildlifediviersity or
water quality), the Strategic Environmental Assessment Dirnge{({iSEA Directiva001/42/EG and the
Environmental Impact Assessment Directive (EIA Dire@®&1/92/EQ generally enforce the
identification and assessment of significant environmental effects possibly caused by strategjies
programmes(subject to SEor projects(subject to EIApf certain size (including offshore wind
farms) and render their approval dependent on the assessment results.

2 http://www.europarl.europa.eu/sides/getDoc.do?pubReffEP// TEXT+TA+PBA200 7
0195+0+DOC+XML+VO0//EN&lanquage=EN
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http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P6-TA-2007-0195+0+DOC+XML+V0//EN&language=EN

Policy instruments

In terms of policy instruments two key regulations in the policy fieldxgfanding.enewableenergy
sourceswere identified in Germary: the Renewable Energy Act (Erneuerb#&neergienGesetz, EEG)
with its feedin-tariffs and the Energy Industry Act @giewirtschaftgesetz, BWG). The formeis a
market based instrument angrovides investment motection for renewable energy facilities
through fixed electricity compensation rates and guaranteed fgenhto the grid.It was enacted in
2000 and subjected to amendments in 2004, 2009 and 2Th&.latter is the framework regulation
for grid based eergy in Germany, whictvas enacted in 1935 anid especially important for the
regulation d the grid connectiorof all energy sources includirggfshore wind.In Estonia, the policy
instruments planned to promote renewable energies are in principle ggiit@lar to the German
ones. On the one hand, the Electricity Market Act includes a renewable energy support scheme,
which subsidizes directly the respective facilittdgenewable energy, including wind ener@iye. a
marketbased instrument). On the otlhéhand, there is a Grid Code regulating the connectiod
technicalrequirementsof electrical installations to the power network.

Tablel: Policy instruments most relevant for supporting offshore wind power in Estonia and
Germany
Implementation A X
Policytarget EU directive LSl i 4
Estonia Germany

Setting incentives for Renewable Energ Market-based | Electricity Market Ac{ Renewable Energ
investment in offshore Directive Act (EEG)
wind power

Regulation ofccess to the -- Regulatory Grid Code Energy Industry Ac
grid (En'WG)
Definition and Habitats Regulatory Nature Federal Nature
implementation of habitats| Directive + Birds Conservation Act | ConservatiorAct
serving the protection of Directive

biodiversity

Definition of procedures fo Strategic Regulatory |Environmental Impag Environmental
including environmental Environmental Assessment and | Impact Assessmet
(and other) concerns into | Assessment Dir- Environmental | Act Fed. Water Ac
major planning and Environmental Management System

construction projects and Impact Act

their authorization Assessment Water Act

Directive + Water
Framework
Directive

Source: Own compilation

Regarding theprotection of the environmentand the biodiversity it hosisthe Federal Nature
Conservation Act (FedNatConsAat)d the Environmental Impact Assessment A&IA Act)are
considered ashe most important polig instruments in Germanyoth regulatory instruments, their
applicability is not limited to renewable ergy sources. The latter generally subjects the
construction of facilities such as effiore wind plants to a check of their environmental impacts and



renders their approval dependent on theedal complianceof the assessment results. More
specifically, theformer act defines nature conservation areas in Germaanyd specifies, which
activities (including the construction and operation of wind plants) can or cannot be conducted in
these areasln Estoniathe situation is quite similar. The protection of tle@vironment is again
governed by two regulatory instruments, which are quite similar to the German ones: the Nature
Conservation Act defining protected areas (including Natura 2000 sites) and the principles of their
management and enforcement; and thEnvionmental Impact Assessment and Environmental
Management Systems Aawhich sets general principles and procedures for impact assessments of
strategies, programmes and projects, and also applies to wind parks.

In the following assessment, the focirs both countrieswill be on the renewable energy support
schemesand the environmental impact assessmentcombination withthe Nature Conservation
Act, which is crucial becauseajor potential sites for wind parks are located in na&tgonservation
areas including sites of Natura 2000 netwark

2.1.2 Effectiveness and efficiency

Effectiveness

With regard to technology applicatiothe effectiveness of the renewable energy policy instruments
is measuredappropriately on the basief installed offshore windpower plantcapacity ersusthe
targets set by the policy strategyor Germany, the relevant figures are showit able2.

Table2: German ofshore wind targets and actual developmeiiin MW)

(set inTg(r)%((a)t) S constrlljcr:]t(ijc?r: Authorized
2006 - 0 N.A. 4,853
2010 150 92 N.A. 7,982
2011 432 200 N.A. 8,884
2012 792 280 N.A. 9,216
2013 1,302 520 2,300 9,796
X X
2015 3,000
2020 10,000
2030 25,000

Sources:Targets: German Offshore wind Strategy, German NREAP
Actual developmentwww.bsh.de www.4coffshore.comDeutsche WindGuard (2014)

Evidently, the installed capacity remained significantly behind even the revised targets of 2010.
Between 2011 and 2013 not even one half of the target capacity has been reached. Looking at the
authorized capacity, however, the problem appears to be not a basic lack of interest to invest but
the actual construction and goingperationalof the plants.In Estonia, no offshore wind plants are

®  The target cagcities in the original German offshore wind strategy in 2002 were 500 MW for 2006 and 2

GW in 2010.


http://www.bsh.de/
http://www.4coffshore.com/
http://www.wind-energie.de/sites/default/files/attachments/page/statistiken/fact-sheet-offshore-statistik-2013.pdf

as yet under constructionor installed. This is in accordance with tRational Renewable Energy
Action Plan 2020which foregesthe first offshore wind plants to generate power not before 2016
and reach a total apacity of250 MW in 2018. At the same time, the total production of onshore
wind power plants has reached 269 MW in 2012 (i.e. slightly less than the target of 311 MW) and is
expected to grow slightly in the years to come. In view of the fact thataheual maximum
subsidized quantity of power frowind energyis limited to 600 GWh, it is hardly expected that
offshore wind power will experience a major ta&# in the near future in Estonia. This is all the
more true as the 2020 target for the share ohesvable sources in gross final energy consumption
(25 percent) has already been met in 2011 (25.9 percent) on the basis of efficient cogeneration and
other renewable sources.

At first sight, one of the reasons why the installed capacity of offshore wimgtpplants remained

so low could also be the interference of this technology with the natural environment and the
resulting conflict between climate protection (in this case, renewable energy supporting) policy on
the one hand and nature conservation pglion the other.n fact, he total area covered by Natura
2000in Germanycumulates to 31.5% of the Germacsonomic exclusive zon&EX For the coastal
area(12 nauticalmile zone)and the EEZ together, the protected sites reackhare o#5.4% of the

total area.While it took until 2005 for the Bird®irective sites and until 2008 for the FBlective

sites to complete the reviewing process and to be officially registered as Natura s2@0Q@he
German governmentad put significanteffort into desigratingthe marine Natura 2000 sitess soon

as in 2004 because this was relevant for exerting the protective status and, thus, gave rise to
planning security for offshore wind project developeiithough a target share of protected areas is
missing, the eported shares imply a relatively strong effectiveness of the nature conservation policy
implemented by the German government, and this assessment is further confirmed by the way this
policy is enforced with respect to offshore wind pagdanned to be costructed in these areas.
Although all of them were authorized in the first place, this was subject to rather strict conditions,
which eventually led to the cancellation of all of them. Outside of Natura 2000 sites, the natural
environment in Germany is piected on the basis of the EIA Act, which subjects offshore wind
projects to substantial conditions not leading to their cancellation but increasing their investment
cost (see below). The situation in Estonia is somewhat different. While more than 60612800

sites were established in total by 2013, less thansit@s covered partly or entirely marine areas.
Inventories for more marine sites are under way, but the EEZ has not yet been explored at all. This
implies that at present, the authorization offshore sites is difficult and possible investors are left

in considerable uncertainty.

Efficiency

The Renewable Energy Act (EEG) with its guaranteedifiediffs for renewable energpased
power is the main incentive for investments in renewable egergGermany. As is shownTable3,
the tariff for offshore wind powecompared to the onshore tarifias changed significantly during
the evolution of the EEG.



Table3:

Base tariff

Cent/kWh

Development of the EEG feeid tariff for offshore wind

Cent/kWh

Initial tariff

Min. duration

Degression

Period of
validity

EEG 2000 *6.19 *0.10 5years§ 1.5% startin 200 -
EEG 2004 6.19 9.10 12 years 2%, start in 200 -
EEG 2009 3.50 15.00 12 years 5%,start in 2015 before 2016

3.50 13.00 12 yearsg 5%, start in 2011 after 2016
EEG 2012 3.50 **19.00 ** 8 years 7%, start in 201 before 2018

3.50 15.00 12 yearg 7%, start in 201 -
FhyakK2aNB GFNAFTFS ffF {2 OrftfSR aO02YLINBAAA:

SourceEEG (200@2004, 2009, 2012)

Beside the decrease of the base tariff from 2000 to 2012 (which is thought to limit windfall gains),
the initial tariff and the duration of its payment increased as well as the strength of the tariff's
degression. While the latter reflects the expected gmess and coinciding cost degression of the
newer technology, the larger initial tariff and the longer duration of its payment account for the
higher cost of the installation and operation of offshore (as opposed to onshore) wind pldmiss.
cost differerte resuls from the basic physical difference between offshore and onshore
construction and operation, bug especially in the German casgealso from the largedistance to
shore andthe deeperwater, which are both due to restrictions set by the effective environmental
protection policy (i.e.FedNatConsAcand EIA Act)As a consequence, offshore wind power is
expected to be initially almost twice as costly as onshore wind power (i.e. 11 vs. 6 Guidiva 20
years lifetime)c however with a strong potential for further cost degression (to about 8 Ct/kWh by
2020) (Wallach et al. 2011, Roland Berger 2013).

No offshore wind power plantsre expected to be installed in Estonia before 2016 nor are tetai
known concerning thepplicable tariffsAlso the lack of grid capacities to accommodatiglitional

wind power limits the development of wind park$\s a consequence, it is impossible to assess the
efficiency of the respective policy instruments. Howe\ee variety of other EU countries has been
quite successful in installing a substantial capacity of offshore wind power plants during the last
decade. By the end of 2012, the UK was leading the list with an installed capacity of 2948 MW,
followed by Denmek and Belgium with 921 MW and 380 MW, respectively. Other countries were (in
the order of installed capacity) Germany, the Netherlands, Sweden, France and Ireland. Most of
these countries use feenth tariffs (fixed or pricelependent), but quota and tendmg models are

also common. In many cases, the basic support mechanism is complemented by other subsidies or
additional tax incentivesLehmann and Peter (2005) compared the EEG -ieesystem with
alternative support schemes, namely the quota model amel tendering model. They derigdeheir
findings from analyzing the development on the onshore wind market and transferring their insights
to the offshore situation. They conclude that the introduced quota models in other countries show
no superiority overa feedin system in any aspect, but to the contrary they created significantly

1 O002NRAY 3 (2 OK SigherGeednLanits e yranyed fdktzistder period of time in the
first supporting phase. This facilitates refncing for the investors and led to a push for offshore wind
power projects.



higher costs per kWh. Lehmann and Peter argue that it is too early to evaluate the long term
development of a quota model, but as of now, there is no indication for any advarftag
changing the feedhn system.

It is difficult, and not the aim of this assessment, to assess in detail thedabsinefit ratio of the
protection of the natural environment surrounding offshore wind power plants. It can be stated,
however, that thebasic benefit expected to accrue from the protection of a natural (e.g. Natura
2000) site are the services provided by the ecosystem governing this sitefi§d.gspawning
conditionsthat enablefishemmen to catchfish, etg. The more stringent the protation of the natural
ecosystem is in these sites, the more of these services can be used by the society and the individuals
constituting it but also more widely, since the marine ecosystems provide services across
administrative borders However, the pratction comes at a price. Besglgansaction costs and
other direct costs oflesignatingand managng protected area, the opportunity costs are of special
relevance. In this context, it should be clear that the extoat of installing and operating offske

wind power plants in deeper water and farther away from the coast (as requested by the
FedNatConsAcind EIA Agtare such opportunity costs.

2.1.3 Factors influencingffectivenessand efficiency
System context

Although most of the relevant context factonsrned out to be the same for Estonia and Germany,
the way how they challenged the initial installation and further diffusion of offshore wind parks and
how actors in both countries responded to this challenge was quite different. So, while taking shape
in similar ways in both countries, the eventual impact of these factors is often quite different.

1 As a major part of the assessment period coincides with the financial crisis of the years 2008 and
2009 and its aftermath, GDP growth was miessthan expeced or even turned into a decline.
As a consequence, loans became more expensive and it became more difficult for companies to
finance offshore wind projects. Although the German economy was affected less strongly than
most other economies, the governmetdunched the KfW Offshore Program 20tbladdress
resulting problems in securing capital access for offshore wind parks. The same reasoning was
behind the introduction of the compression model in the EEG amendment 2B8%2a
consequence, the impact of treconomic performaoe wadessnegative in Germany. In Estonia,
by contrast, the government had to drastically reduce its expenditures leading to a pressure to
cut down renewable energy suppoeven more than beforeand to focus on the more
inexpensive ren@able energy sources. It remains to be seen how this will affect the diffusion of
offshore wind power from 2016 on.

1 In Estonia and Germany alike, a steady increase in the electricity prcexperiencedafter the
total liberalization of the electricitynarket during more than onedecadein Germany and since
the beginning of 2013 in Estoniddditionally, the economic situation rendered people more
sensitive towards all kinds of price increases. As a consequence, there is a tremendous pressure
not to allov the renewable energy subsidies to further increase, as this cost is borne by the
power consumers. In Germany, the discussion is more differentiftedssing also on the
exemption of certain industries from financing RESvertheless, ofshore wind power as one of
the more expensive renewable sources may well become subject to a limitation of annual
subsidies.



1 Both, Estonia and Germany, experience a steady increase in fossil fuel prices for more than a
decade now. This increases the competitive stantalbrenewable energy sources. However,
offshore wind is not the primary source to take advantage from this situation.

1 Both, Estonia and Germany, are among those countries that have already reached their 2020
target for greenhouse gas emission reducti&stoniahasalso met its 2020 target for renewable
energy sources. With regard to the somewhat stressed economic situation, this has led to the
government not pursuing anymore the offshore wind targets expressed in its National Renewable
Energy Action PlaR020. In Germany, by contrast, the target for renewable energy has not been
reached yet and efforts in this direction are maintained.

1 In Germany, the fast and complete registration of Natura 2000 sites has led to improved planning
security for dfshore wind project developers, givindgpem clarity over available sites while on
the other hand decreasing tirenumber of suitable projectsWhile the latter point represents a
handicap for offshore wind power plants, this handicap is readily compensated matheand
transparent designation of the protected sites. So, after all, there is little impact on the
installation of offshore wind power plants. The opposite is true for the protection of the
environment, which experienced a strong positive push leatbra high degree of protection. In
Estonia, the situation is almost reversed. Due to the lack of respective information, it was not yet
possible tocomplete thedesignaion of marine protection sites; nor is it possible for the same
reason to carry out th environmental impact assessments necessary for the authorization of the
plants. The uncertainty associated with this deficit would have indeed a negative impact on the
implementation of offshore wind power in Estoniince the offshore wind energy projs have
been put on hold, marine ecosystems gmotected almost as well as if Natura 2000 sites had in
fact been designated.

1 The final context factor to be discussed here concerns Germany as home country of a wind
power industry. In this case, the gowenent has a good reason to support wind power even
beyond its immediate needs (i.e. those aiming at the implementation targets), because with
every plant they install, the manufacturers of (offshore) wind plants are likely to increase their
competitivenessand to gain opportunities to export theiechnologiesnto other countries.

The discussion of the impacts of the more relevant context factors on the effectiveness of the policy
supporting offshore wind power production in Estonia and Germany is sunedanZ able4.

Table4: Impact of relevant context factoren the effectiveness of the policy supporting
offshore wind power production in Estonia and Germany

LYL} Ol Ay X

Policycontext factors
Estonia Germany

GDP growth (financial crisis) (Slightlynegaive)

Electricity price (Slightlynegdive)

Fossil fuel price (No impact) (No impact)
Greenhouse gas emission targets (Slightlynegaive) (No impact)
Designation of siteat seaunder the EU Habitats directive (Slightlynegdive) (Slightlynegaive)
Employment in offshore wind power industry (No impact) (Slightly positive)
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Policy implementation

Beyond external context factors theansposition and implementation of the assessed policy can
affect their effectiveness and efficiency equally or even more strongly. This supposition may hold
especially in this case, because the implementation of renewable energy source requires a lot of
resources and involves a wide variety of actors in terms of stakeholders as on the administrative
side. This assessment has identified the following points as especially relevant.

1 As the implementation of renewable energy sourseshas offshore wind powerequires major
changes in the existing system and major investments, it is important that the policy sets the
right incentives and the burden of the additional cost is distributed among society in an
acceptable way. With regard to the former issue, tren8wvable Energy Act (EEG) in Germany
with the feedin tariffs as its most crucial component is not a law designed to support offshore
wind power only, but it offers specific support schemes for all types of renewable energy sources.
These support schemesearegularly revised to account for cost decreases (e.g. through learning
by doing) as well as increases (e.g. when accounting for nature protection zones). In Germany,
accordingly, relevanadjustmentsof the EEG in the context of offshore wind occurrad2004
(non-eligibility of nature protection sites), in 2009 (higher tariffs and sprinter bonus) and 2012
(compression model)of which the latter ones significantly increased the readiness to invest in
this technology As no offshore wind power stationgseaauthorized and foreseen to be built as
yet in Estonia, no experiences concerning the cost exist and, accordingly, no adjustment have
taken place.

i In Estonia and Germany alike, the cost of the existing -fleethriffs is not paid by the
government, but eimbursed with the electricity bill of the electricity users. This led to electricity
price increases by about 10 percent in Estonia and more than 20 percent in Germany, which is a
heavier burdenon low income segments of the societloreover, there are gemptions from
this general allocation scheme in Germany for many enarg@nsive companies, which further
shift the burden of the EEG to private consumdiise increase of general energy price has been
perceived as an equity issue in Estonia and Gernaamlyhas provoked some policy makers to
guestionnot only the fairness of the financing scheme but also thetual pace of introducing
renewable energy sources.

1 As many institutions are involved in the implementation of offshore wind power in the national
power system, it if no surprie that policy coherence is an important issue. In Germany, the
Federal Ministry for the Environment (BMU) is in charge of the EEG, while the Ministry of
Economics is responsible for the Energy Industry Act (EnWG). In tre pacst, the coordination
between the two of them has been swdptimal, as it turned out that the electricity grid was
unable to take up the power produced by the increasing number of offshore wind plants. Right
now this bottleneck is being overcome. Airth ministry involved in the implementation of
offshore wind is the Federal Ministry for Transport, whose associ&deral Maritime and
Hydrographic Agency (BSEQnducts thepermitting and monitoring proceduse for offshore
wind parks andensues amongother things the consideration of biodiversity and nature
protection objectives as specified in the corresponding laws and &bts.cooperation between
BSH and BMU is said to be very good, which is a major reason for so many offshore wind farms
being auhorized within a relatively short period of time. Only in 2010 and 2011, this efficient
process was interrupted by another agency, the Federal Agency for Nature Protection (BfN),
becoming responsible for ensurirggfshore wind parks meet environmental si@ardswithout
providing sufficient staff or trainingWhen the inefficiency became evident, the regulatory
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authority was returned to the BSH. So, altogether, policy coherency only had a slightly negative
impact on the expansion of offshore wind power Bstonia, responsibilities for the promotion of
offshore wind power and the protection of nature are shared between the Ministry of Economic
Affairsand Communicationand the Ministry for the Environment. As no authorization has taken
place yet, the impaciof policy coherence can hardly be assessddwever, it is strongly
emphasized by stakeholders that withoutvision andclear plan very mixed signals are sent to
the society about what can be done at sea.

The promotion of renewablesnergy source in general and offshore wind in particular is
consistent with climate policy objectives, and potential conflicts with biodiversity objectrees
minimizedin Germanyby excludingplants inprotected sites from receivineed-in tariffs (EEG
2004)and arrying out EIAs for all otherslowever,spatial planning provisions of 2009 are not
seen as sufficiently steering site selectioAltogether, there is no significant impact of
consistency on the diffusion of offshore wind power in Germany. In Estoniée wh offshore
power plants have been installed yet, the situation with respect to these policy targets is
expected to be basically the same. However, there are two drawbacks leading to a more negative
impact after all: the lacking inventory for the magirenvironmentand the need to carry out
additional research in this respect (which, by the way, has to be financed by the invesboid)
probably lead to a delay in the authorization procedure when offshore power plaatddwbe
eventually built. Moreove the infrastructure (especially the gridhecessaryfor maintaining
offshore wind parks is insufficient, and as ypetplan has been designed to increaseadaptthe
infrastructureaccording taheseneeds.

As far as administrative implementation isnoerned, the authorization of offshore wind plants
and the associated validation of related EIAs represent the most crucial bottleméckly the
implementing agency for offshore wirid Germanystarted with one personand, later,staffing
remained lowwith 3to 4 people, which led tsubstantial delays in thapproval procedures. As a
consequence, fees fagranting offshore wind pernmssions were raisedbased on which more
persomel couldbe hired,eventuallyspeeding up approval anmglated monitoring.In Estoniano
person inthe Ministry of the Economiéffairs and Communicatiois actuallydealingexclusively
with renewable energy issues, but these tasks are fulfilled together with aifferers Hence
there isno additional administratie burden however, a bottleneck for granting authorizations
could arise from this in the future.

Enforceability relates to environmental protection rather than renewable energy policy. The
crucial question is whether the authorities succeed in maintainiregprotection of the marine
environment and at the same time keep the respective burden for investors of offshore wind
power plants as low as possible. In Germahg permit procedure conducted by BSH foresees
several approval stages, allowing for apsteise clearance and thus facilitating the enforcement
of compliance.So, enforceability with respect to environmental protection is high without
creating a significant extraurden for the implementation of offshore wind power. In Estonia,
the governmenthas not yet completedthe designaion of marine proteced areas, because of
low government financing othe inventory of marine habitats The impact of this on the
protection of the marine environment will depend on whether this lack of information leads t
the unrestricted construction of offshore wind parkahich is unlikely in Estonia due to the
nature conservation lawand the EIA procedureor to a delay in the authorization procedure
and, subsequently, the construction. In the latter case, the impacenvironmental protection
would be positive, while it would be negative for the expansion of offshore wind farms.
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Altogether, the summary of the results fable5 suggests that policy implementation seems to
impact on the implementation of offshore wind power slightly less than the policy contexiTédgle

4). For Germany the cumulative effect is almost balanced, while there are several slightly negative
impacts in Estonia.

Table5: Impact of relevant implementation factor®en the effectiveness of the policy supporting
offshore wind power production in Estonia and Germany

LYLI OG Ay X

Policy implementation factors

Estonia Germany

Motivation to invest (Slightlynegdive) (Slightly positive)
Acceptance

Equity (Slightlynegdive) (Sightly negaive)?
Policy coherence | Coordination between institutions Not relevant yet (Sightly negaive)
Policy consistency | X ¢ A G K 2 G KSNJ LJ2f| (Slightly negative (No impac)

Administrative setup (No impac)™© (No impacy®
Implementation

Enforceability (Slightly negative (No impact)

& Could become strongly negative in the future
® Could become negative in the future
With regard to environmental protection, the impact is even slightly positive

Policy interaction

While the total listof stakeholders is long, it is possible to clearly identify two direct stakeholders in
Germany: wind park operators (DS1) and grid operators (DS2). They interact with competing (CP),
collaborating (CL) and regulating stakeholders (RS), whose activitieguated by their own
interests and by rules, of which the most important ones are legal rules. As, under certain
conditions, the rules themselves are subject to change by the stakeholders, the most important
policy instruments are taken as the basis foe thssessment of the impact of policy interaction on

the effectiveness of the poliggromoted implementation of offshore wind.

With regard to the primary policy strategy of expanding offshore wind power, three policy
instruments were found to be of partical importance in Germany.

9 The core instrument in the policy mix supporting renewable power in Germany is the EEG with its
feed-in tariffs, which have been adjusted for offshore wind in 2004, 2009 and 2012 in order to
account for the foreseeable cost increase and, thus, furtheridaie the investment in offshore
wind parks in Germany. As such the EEG addresses the operators of offshore wind parks (DS1)
who feed in the generated electricity and the grid operator (DS2) transporting it on land and into
the existing grid. The first camercial investment decisions were triggered by the 2009
amendment of the EEG, thereby providing market demand for relevant technical components
produced by technology providers (F2) and infrastructure and construction services offered by
the offshore logiics industry (F3). This demand in turn triggered or reinforced RD&D activities
(e.g. of turbine manufacturers (F2)). It also stimulated investments in service infrastructures (e.g.

13



ports, which were supported by state level policy makers (RS3), or ineastmnew vessels (e.g.
by future park operators (DS1). These investments had the positive benefit of job creation, which
was patrticularly appreciated by regional policy makers (RS3).

1 Technology push instruments were another key for the development &hofe wind in
DSNXYIyes gAGK | OFrGrtelTAy3d NetS o6SAy3a (1 1Sy o8
Ministry for the Environment (RS1). This project took shape in 2005 when the Ministry initiated
0KS F2dzyRIGA2Yy G{ GAF( dayadintbndiet kil Nidffshole WiRdsited / [ m 0
that had already been approved by the regulator BSH (RS2) in 2001. This initiative was promoted
by the pioneers of offshore wind in Germany, including technology providers and their
association (facilitating seice F2) and taken up by the ministry (RS1) to help stimulate the take
off of offshore wind in Germany. However, first construction activities on sea did not start before
{SLWGSYOSNI Hanny 6AGK GKS SYyGANBE LINR2SOGsedSAy3a O
2010). Alpha Ventus enabled early technological and operational learning of all actors, industry
and regulators alike, and as such was a central pillar in innovation activities. The experiences
gained by the operators of the pilot plant serve as a stamse for potential future operators of
commercial offshore wind parks (DS1). Finally, the construction of the first offshore wind park
forced the grid operator (DS2) to grant grid access which required products and services of
technology providers (F2) anfrastructure & transport providers (F3).

1 While the EEG and the RD&D support had overall positive impacts on the development of
offshore wind in Germany, the Energy Industry Act (EnWG, governed bwihistry of
Economics,RS1) regulating the grid aceefias been less effective. According to this law,
originally, wind park operators were supposed to bear the costs for offshore grid access, which
represented a significant barrier to the market entry of park operators (DS1). In order to address
this lack & investments, the EnNWG was changed in December 2006 making the grid operator
(DS2) responsible for providing grid access and recovering the associated costs. Later, in 2011/12,
it became clear that the responsible grid operator TenneT would not be abtorioect all
planned parks to the grid in time. As a reaction to this essential bottleneck the Ministry of
Economics BMWi (RS1) initiated antemt, temporary working group under the auspices of the
G{GAFhGdzyd hTFakKz2NB 2 Ay R begodagcess botiieheckr MafiySof thek@ & 2 f dz
suggestions were taken up in the EnWG amendment entering into force in the beginning of 2013.
¢tKAad FYSYRYSyYyG Ay(iNRRdzOSa I aaeaasSy OKFy3aSésx O
an offshore grid expansiguan.

After analyzing in detaithe policy strategy and corresponding instrument mix fmomoting

offshore windas renewable energy sourcattention is now focusean the second policy objective:

the maintenance of biodiversityAgain only the instrunrgs and links with the strongest impacts on

the German system will be highlighted.

1 Once again, it is the EEG, which is the prime instrument ensuring the protection of the marine
environment by steering the location of offshore wind sites. In its amendrdatgd 2004, the
EEG stipulates that renewable power generation plants in nature protection areas are not eligible
to receive feedn payments. The immediate consequence of this amendment was reported to be
that operators (DS1) and project planner (F1) ologer submitted new permit applications for
offshore wind park developments located in such protected areas to BSH (RS2). This is closely
connected to the implementation of the FFBEInd BirdsDirective for the EEZ (RS1, RS2), which
proceeded untypically & and led to a substantial reduction of regulatory uncertainty on the
part of offshore wind planners by specifying protected areas early on. However, the clear
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guidance provided by the EEG is not carried on in the Spatial plan of 2009 as this plantdoes no
exclude the development of offshore wind in nature protection areas but leaves much flexibility
as to where wind parks can be located. As a consequence, it is left to the authorizing institution
(BSH) to specify acceptable impacts on the marine enviromghering the permitting procedure,
which increases uncertainty substantially.

1 The authorization procedure already addressed in the previous section on policy implementation,
has yet another, more direct impact on project planners (F1) and operating coegp@pS1) as it
specifies technical rules and standards to be adhered to in order to minimize the impact on the
marine environment. One typical example is the noise limit of @B0for pile driving in the
construction phase which was established by fedgralicy makers (RS1) to protect marine
wildlife. This limit, which can be viewed as an instance of technology foasingo technical
solutions were ready at #t time, was passed on by operating companies (DS1) to construction
companies (F3) and technolpgroviders (F2). It stimulated often publically funded collaborative
R&D activities of industry players and public research institutes and eventually yielded several
improvements in grounding technologies.

1 Particularly in the early phase of offshore widdvelopment, environmental NGOs (CP1) were
actively attempting to reconcile the partly conflicting objectives of offshore wind expansion and
biodiversity maintenance by challenging construction permits of wind parks (e.g. Riffgat) and
authorizations for able routes through the nationally protected park Wadden Sea. Reportedly,
the legal action was settled outside of court. In the case of the cable route a direct effect of this
dispute was a compromise foreseeing a bundling of cables to limit the impatiteomarine
environment. In the case of the wind parks an indirect effect was that the relevant park operators
agreed to finance and conduct monitoring and research of the impact of their park on the marine
environment, with the intention of NGOs of closiexjsting knowledge gaps.

While in Germany most technical and institutional bottlenecks of the past could be overcome after a
while through R&D and institutional learning, new bottlenecks are turning up at the horizon. For the
moment, it can be stated thahe bottlenecks and their overcoming led to substantial delays, but
after all, the phase in of offshore wind power has gained some pace. Howiexenmes & no
surprise that theoffshore windpower target of 10GW by 2020s unlikely tobe achievedWith a

view on the conflicts between offshore wind expansion andseowation of biodiversity, the
stakeholder interviews indicated that current requirements for authorization and constru¢sign
maximum noise emissigulo have an effect on development time and cbst arerather small and

less decisiv@bstacles when compared tahe delay in gd connection. It could be argued théte
problems associatedwith connecting offshore wind farmso the Germangrid are causd by
environmentally protected sitesbecause they prevented the easy and less costly grid access of
commercial offshore wind farms in neahore areas in the first place. However, not all of these
problems could have been bypassdthe challenge of feedinlarge amounts of power into the grid
does not end at the shoreline. Summarizing this point, it can be stated that, in contrast to the
protection of the marine environment, the challenge of grid connection was largely underestimated
and the response of #hresponsible Ministry of Economics was reactive rather than proactive. The
results of the assessment of policy interaction in Germany are summariZediet.

In EStonia, according to thélational Renewable Energy Action Plan 2GRe, first offshore wind
power plants are planned to feed their power into the grid in 2016 and no such power plant is yet
under construction or even being connected to the Estonian alattrgrid. So it is difficult to assess

15



Table®6: Impact of policy interactionon the effectiveness of the policy supporting offshore wind power
production in Germany

Policyinteraction Effect of interaction
Adjustment of feedn tariff increased profitability (Slightly positive)
EEGind economic
development Exclusion of marine protection zones from fundi : .
. . htl
made investment more costly bigss risky (Sightty negtive)
. R&D fundingand merging of relevant research : »
. S htl
S ESTENG 22 ) (L7 (companies and public institutes) (Sightly positve)
Protection of sitesenders RES more costly (SQightly negdive)
EEG and Bvironmental
policy Nature protection by means ofetinanding . .
technical standards (Sightly negaive)

EEG anétnergy Industry Act| Delayed grid access _

many of the practical challenges for interaction that only turn up after construction has begun and
were not foreseen also in Germany during the planning period. However, the interest in building
offshore power plants in Estonia has first been expressed abodecade ago and since then
Estonian actors tried and to a large extent succeeded in establishingdgheframeworknecessary

for building and operating offshore wind power plants. To the extent that they have yet been
established, many actors and theitutual interactions are quite similar to German ones. Central
direct stakeholders are the wind power companies intending to plan, construct and operate the
offshore wind parks and the grid operator AS Elering, who is supposed to connect the offshore
plantsto the Estonian electricity grid, pay the foreseen tariff for the-featlectricity and reimburse

this money from the electricity consumers on the basis of the renewable electricity ttaex same
procedure that is applied for onshore wind power plants.

As the offshore power plants would preferably be built in the shallow waters close to the shore,
planning and construction would have to be done very carefully in order not to destroy or harm the
biodiversity prevailing in the respective natural environmheAccording to the lawenvironmental
impact assessment (Elfgymsthe basis for the authorization procedure of offshore power plants. In
this situation, it turns out to be a bottleneck that the EIA builds upon spatial planning as one
important basis aneho suchan approvedolanning exists as yet for therritorial watersnor the EEZ

of Estonia. The institution in charge of spatial planning is the Ministiptefior Affairs,while the

grid permits are issued by the Ministry of Economic Affairs and Communicatvojects for
developing amarine spatial plan have as yet been initiated in two counties in which potential
offshore wind plant sites are located. But these counties represent only oneopdine potential

sites As it has been suggested repeatedly in the stakeholder interviews, the resulting insufficiency
and time delay in developing thearine spatiaplan is not incidental. On the contrarstakeholders
regard this as arexpression of th lack of willingness of the Ministry of Economic Affairsl
Communicationgo support offshore wind powersinceEstonia has already reached its target share

of renewable energy sources for 2020 and offshore wind is more costly than other renewablg energ
sources. So, building and operating offshore wind parks would unnecessarily increase the electricity
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bills of all electricity consumers, who are already complaining about their increasingAlsits.
limiting the maximum amount of subsidized renewablewsr to 600 GWh per yedorms a barrier
for offshore wind power developmen#fter all, the lack ofrmapproval procedurean betaken as a
pretense to phase out offshore wind power before it has even starfduk entire interaction
assessment is concludedTable7.

Table7: Impact of policy interactionon the effectiveness of the policy supporting offshore wind power
production in Estonia

Impacton

Policy interaction Effect of interaction .
effectiveness

Policy Interaction 1 Government not interested in offshore wind energy as RE
(Renewable energy target has been reached, but do not claimdirectly, but let
support vs protection of | the offshore wind developers conduct additional research
marine environment) about impacts on species, habitats, so far no permissions
been granted.

Policy Interaction 2 The potential conflict beteen offshore wind energy (Slightly
(renewable energy development and nature conservation is prevented via SEA  positive)
support, designated spatial plans of marine areas and EIAs of concete projects

Natura areas, Elprocess)

Policy Interaction 3 Development obffshore wind parks is directly related to the (Slightly
(renewable energy suppor| availability of transmission infrastructure and grid capacity, negative)
and GridCode) which is not in favour of offshore wind energy production.

2.1.4 Conclusion of the effectiveness (aefficiency) assessment

Offshore wind power is among the youngest renewable power sources and, accordimginthe

early stage of the development. In most countries except the UK, offshore wind represents a small
share compared to onshore wind powand in some countries it has not been implemented yet at

all. Also the case study countries Estonia and Germany find themselves in quite different stages of
the development, which renders it quite difficult to compare thefthough somewhat behind the

plan, offshore wind development appears to be quite successful in Germany, while in Estonia, the
plan of connecting the first plants to the grid in 2016 appears to be unattainabtzli ¢ 2 dzf Ry Qi
observer of the German offshore wind power scene in the yd#d22have come to a similar
conclusion?

Apart from these diftulties, it is remarkable that, in order to promote offshore wind power both
countries use a very similar set of policy instruments including a subsidy (i.einfémdff) and a
regulatory insrument governing the connection to the grid. Moreover, both countries apply
regulatory instrumens to avoiddamage to the environment caused by the wind power plants and
both are able to implement the latter quite welowever, & far as the promotion adffshore wind
power and the attainment of the respective targate concerned they are quite differentAfter it
turned out in the past that offshore wind power is significantly more expensive than onshore wind
and Estonia found out that it was able tohaeve its renewable power target without offshore wind,
the motivation to push this technology and support its potential investors and operators faded
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away. Instead of officially revising the target accordingly, the Estonian government failed to promote
and contribute to the development of a marine spatial plan, which was a precondition for the
necessary environmental impact assessmanthe project level So, it is one instance of policy
interaction and one context factor (i.e. high energy price), whghmainly responsible for not
achieving the policy targewhich is anyway indicative and not binding in Estoiiiae new EU
directive 2014/89/EC would make maritime spatial planning a mandatory document to be adopted
at member states level by 31 March 202

In Gemany, by contrast, the government was and is interested in offshore wind contributing to the
renewable power target. During the last decade, a variety of obstatles as increasing cost, the
imminent conflict with the protection of marine wildéf or technical difficultiesemerged. And
although it took some time and led to one or the other delay, all challenges could be overcome by
adjusting the underlying legislatio®o, policy coherence was not a problem because, eventually, all
conflicts couldbe settledvia policy processes that engaged stakehold@&tevertheless, there is a
certain problem with policy interaction, because one of the actionsied out repeatedly to be
reluctant to carry out necessary adjustments in its legislatiodue time The results of the entire
policy assessment are shortly summarizedatle8.

Table8: Impact of relevant factorson the effectiveness othe policy supporting
offshore wind power production in Estonia and Germany

Germany

Policy target

Effectiveness 40%

Context factors (Slightly negative)

Implementation factors (Slightly negative) (No impact)

Policy interaction (Sightly negative) (Slightly negative)

%1t is impossible to say which target would be 100%

2.2 Case study: Biofuelss instance of renewable energy support

2.2.1 Introduction to the assessed policies

The development of the biofuels sectortime past decade has been driven, among others, by the

need to decarbonise the transport sector through the use of bioethanol, biodiesel and biomethane.
Biofuels are intended to contribute to the aim of a low carbon mobility sector in the EU with a target

of 10% renewable energy in the transport sector by 2020. The transport target is achieved in EU
Member States through different policy mechanisms as couspgcific characteristics and

conditions need to be taken into consideration. This section expléregtfectiveness and efficiency

2F 1 dzadNRAF Q& FyR (KS ylinstrOdentsthitLpforore Dipflels produgfion2 ¥ LJ2 f
and use. Comparisons will be drawn to explore the differing cotsypcific biofuel targets for 2020.
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In Austria this target hmbeen set at 8.45 #ndthe UK defined a tentative cap of 4.7%. In addition
to the policy implementation analysis, an evaluation of contextual factors as well as policy and
stakeholderinteractions will be carried out for the respective countries.

The biduels case study in Austria and the dévers three areas. The first part of the case study
compares the development dbiofuels policy instruments in each country. The second section
evaluates the effectiveness and efficiency of biofuel policies in tspe@ive countries. The final

part of the analysis provides a system analysis of the entire biofuel sectors, considering several
areas: the broader contextual factors within the internal national context and external to the
biofuels and national systemsplicy implementation factors including institutions; and policy and
stakeholder interactions.

Policy targets and policy instruments

The main EU Directivethat directly impact the development of the biofuels sector are: the
RenewableEnergy Directivd RED) (2009/28/EC), the expired Biofuels Directive (2003/301E«£)

Fuel Quality Directive (FQD) (Directive 2009/30/EC) and the Energy Taxation Directive (Directive
2003/96/EC)The RED aims to increase the share of renewable er&rgypewide to 20%by 2020.

The transport sector has a 10RESarget by 2020which can be achieved through biofuels and
other low carbon options (e.g. accelerated fuel efficienemability, etc.). The Directive also defines
adza Gl AylFr oAt AGe ONXGSNRAGET 2NA NBARITAISES ¢ fequir€8vis)  GOCHdaS
reduction of GHG emissions from the production, transport and usageapisport fuels by 10%y

2020. Fuel suppliers are required to reduce GHG emissions by 6% by 2020 either by mixing
conventional fuels wh biofuels or by flaring residual gases from the oil production and processing.
The FQDs linked to the RED aradso includeshe sustainability criteridor biofuels specified in the

RED The Energy Taxation Directive (2003/96/EC) is a general taditiective on energy that
imposes a minimum taxation on energy and electricity products and allows for an energy tax
exemption of up to 100%. Biofuels for transport falls under tiemption option of whicleach
Member Statecanexempt biofuels from energiaxation, depending on the national circumstances

and obijectives.

The key EU Directives listed above (the Renewable Energy Directive, the Fuel Quality Directive and
the Energy Taxation Directive) have been interpreted and transposed differently in Aarsdridne

UK alongwith specific national policy instrument§able9 lists poliy instrumentstransposed from

EU Directives directly targeted at the biofuels sector and other key policies that are targeted at the
general energyand environmentabkector that have a clause whidhrectly or indirectimpact the
biofuelssector.

The FEED was transpg®ed in Austria as a regulatiothe Fuel Decree and Decree Regarding
Agricultural Outputs for Biofueland in the UK as quota-basedmarket mechanism in the form of
the Renewable Transport Fuel Obligatiaii¥TFQ)The Austrian Fuel Decregefines aminimum
blending shareof biofuels to conventional fuelgllowsfor double counting of biofuels from waste
and other nonfood materials;sets therequired minimumof GHG reductions of biofuels compared
to conventional fuels; determines requirements and proessirthe certification of biofuels to be
eligible towards to the REShare and the blending obligatioThe decree regarding agultural
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outputs for biofuels definesustainability requirements of feedstock production for biofuels, in

order to comply wth the crosscompliance obligations @mon Agricultural Policy) andaiural

Habitat laws.

Table9: Policy instruments most relevant for supporting biofuels in Austria and the UK

Policy target

EU Directive

Implementation in Austrian

Implementation in UK National Policies

Setting incentives | Renewable | Fuel Decreesets an Austrian biofuel| Renewable Transport Fuels Obligation
for biofuels Energy target for 2020; minimum (RTFO& corresponding sustainability
Directive substitution shares for transport fuel| criteria: establishes a mantay biofuels
(RED) suppliers; options for double target and tracks the obligation through
counting of biofuels from waste a certificate trading system.
Decree regarding agricultural
outputs for biofuels Defines
land areas which must ndte used
F2NJ OdzAf GAQDFGAZY
(includes instructions for setp of
national system for certifying
sustainability)
Mineral oil tax law:Defines different
tax rates for 100%ossil fuels and
transport fuels blended with biofuels
positive tax discrimination of fuels
blended with biofuels;
Instrument Regulation Market mechanism
type
Specifies the quality Fuel Quality | Fuel Decreesee above Motor Fuel and Merchant Shipping
of petrol and diesel | Directive RegulationdMFMS):address the goals
fuels and (FQD) of the FQDto reduce emissions in the
contributes to transport sector by allowing the sale of
reaching EU goals t| biodiesel content between-30%and
reduce greenhouse ethanol not to exceed 5% trfansport
gas (GHG) emissior fuel.
Instrument Regulation Regulation
type
Imposes a minimun| Energy Mineral oil tax law. see above Biofuels and Other Fuel Substitutes
taxation onenergy | Taxation Regulations (BOFSREts taxation rate
and electricity Directive for all fossil fuels including biofuels
products and allows (ETD) Decree for bioethanol mix: Defines
for an energy tax partial tax refunds for E75/E85
exemption of up to
100% Instrument Tax Tax
type
Other: purely| - Environmental Permitting Regulations
national (EPR that setscontrols for the
regulation transport, storage, use and the
treatment of biodiesel from tallow such
as melted animal fat and waste oils
Instrument - Regulatory
type

¢ KS ! Y Qsa@a tramgpashion of the Renewable Energy Directive (2009/28/EC) and the former
Biofuels DirectivesThe policy instrumenimplemented in 200&stablishel a mandatory biofuels
target and tracks the obligatioaf productionthrough a certificate trading system. The RTFO also
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establishel sugainability criteria requiringbiofuels to achieve aminimum 35% GHG emissions
savings The RTFO sets legally binding biofuel quotas for the transport sector with the aim of
decreasing carbon emissions and incentivising the production of renewabigportfuels.

The Fuel Quality Directive wasatisposed in the UK as the Motor Fuel and Merchant Shipping
Regulations (MFMS). The regulation defines the maximum allowable biofuel blend in transport fuel.
Within Austria, however, the FQD was transposed alike the RED via the Fuel Decree.

The Energy Taxanh Directive hasilsobeen implemented differently in both countries. The Austrian
Mineral Oil Tax Law sets a tax differential favouring blended transport fuels compared to pure fossil
fuels while in the UK the current taxation for biofuels is set at $hene tax rate as fossil fuels.
Additionally in Austria, the Decree for Bioethanol Mix defines a partial tax refund for certain ethanol
blends.

In the UK a specific group of biofuel producers from waste also fall under the broader
Environmental PermittindRegulationsa strictly national environmental policy. Biodiesel from waste
producerare requiredto obtain the necessary permits for sourcing waste feedstocks

Overall there are a diverse set of national policy instruments implemented in Austria afdeUK
unique policy mixes along with the specific national context lessl to a separate biofuels
development trajectorywithin each country The followingsection assesses the extent to which
biofuels policies have been effective and efficient in develothighiofuel sector.

2.2.2 Effectiveness and efficiency
Effectiveness

Biofuels primarily bioethanol, biodiesel and biomethareare intended to contribute taachieving

the RES Directive targeted share of 10% RES by 2020. Biofuels must also meet a sugteiiertidit

as well as a minimum GHG savings of 35%, which will increase to 50% by 2@ire¢kue
2009/28/EC). Due to countispecific characteristics and conditions of different EU Member States,
the targeted share of biofuels contributing to the 10%SRobjective varies. The sustainability criteria

in each country are set in compliance to the EU requirements and the criteria is monitored through a
national tracking system established by the corresponding national institutions.

Within the countries swreyed in this case study, there are different national biofuel targets (8.45%

in Austria and 4.7% in the UK) as well as distinct issues associated with achieving the national biofuel
target. The high Austrian interim targets on biofigilareshave beerexeeded in the past; however,

the limitations of first generation biofuels, particularly from food crops, #w perceivedechnical
limitations for introducing B10 into existing car fleets highly jeopardize the -b@f0el targetin

Austria

The marketbased system in the UK has not sufficiently contributed to meeting the biofuels target.
The4.65% biofuelgapin the UKthreatens the biodiesel market as it eliminates the differentiation
between the bioethanol and biodiesel markeh the UK. As a result, the biodiesel markats been
shrinking in the UKsince bioethanol production is more economical due to lower cost feedstock
imports compared to biodiesétedstocks; thus is likely to make a larger contribution to the biofuels
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target. Table 10 highlights the expected and observed effectiveness of policies implemented in
Austria and the UK.

Tablel0: Expected andbserved effectiveness of domestic policy instrument

Austria UK
Biofuels share Biofuels share
9 Expectedreach 8.45% by 2020 with E10/B10 9 Expectedbiofuels target originally set at% for
blends 2010 (E5/B7) and reduced to 4.75% from 2013
9 ObservedPotentially coming limit on®L onwards;
generation biofuels complicate biofuel target 9 Observed:target for 20117 of 4% was reached in
achievemeni6% limitation proposed by the EU 2011-2012 but not reached in 2012013 actual
parliament, 7% limitation proposed by the supply was 3%
Council) and 2¢ generation biofuels provide { Cancellation of duty differential for biofuels in 2009
limited potential; and from used cooking oil in 2012 inased cost of
9 Alsoperceivedtechnical constraint for B10 biofuels production
hinders target achievement 9 RTFO fluctuating certificate prices hinders short
9 Tax exemptions/refunds make it profitablerf medium term biofuels development
market agents to use blended fuels rather than GHG saving/ sustainability criteria
100% fossil fuels 1 High compliance for sustainability criteria for UK
GHG saving/ sustainability criteria grown feedstocks (99.6% compliance 2@ 3) but
9 Sustainability and minimum GHG reduction of still uncertainties for imported feedstock

Effectiveness of PoliciesAustria

In the pastthe Austriantargets for biofuel sharghave beenslightly more ambitious than the EU
requirementsand also the observed biofuels shares have exceeded the Austrian targets and thus
also EU requirements:or instance in 2010 the actual biofuels share amounted at % %&tional

target 5.75%) and in 2011 it increased to 6.6

Based on the implementi®mn of the RES Directive (10% RES share in the transport sector until 2020),
Austria defined a minimum biofuels share of 8%by 202Q which was determined by a bottoomp
calculation process based on potent@ntributions ofbiofuels and other altern@ves. It was not
anticipated that all biofuels used in Austria can be produced domestiddilyough the observed
biofuels shares previously exceeded the Austrian requirements, in the last recent teagspwth

rate hasdiminished considerapl In 202 the biofuels share reached 6.%4, which wa just 0.026

more than the year beforeln order toachieve the Austrian biofuels target of 8.45% by 2020 the
flattening trend of the last two years would need to be reversed considerably. However the target is
not likely to be met due to the current substitution obligations set in the Austrian Fuel Decree (6.3%
and 3.4% for diesel and gasoline respectively) along with corresponding fiscal incentives, and the
potentially coming caps on first generation biofuatswell as the perceived technical constraints for
introducing B10. In addition to the 8.45% biofuels target set in the Austrian Fuel Decree, the
Austrian Decree regarding Agricultural Outputs foiofiels aims to ensure the ecological
sustainability of mfuels For instanceagricultural feedstock for biofuelshould not begrown on

®> E10 (gasoline with 1% bioethanol blended); B10 (diesel witl&biodiesel blended)
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non-agricultural land areas with high ecological value dhd standards for grants under the
Common Agricultural Policsnust be met. The policycorresponds directly to the EBenewable
Energy Directive (2009/28/EC) and has to be considered in connection with sustainability aspects of
the Austrian Fuel Decree.

[ dzft GA@lF GA2Yy 27F 0 A adidafutabladd viitlSI8gR &col@yidd] vialueisyhot yikly in
Austria (due ® a dense net of environmental protection lalysi} is rather assumed in developing
countries (e.g. converting rain forest to agricultural land). However, to ensure WTO conformity,
sustainadity requirements have to be éarced in all countries.

Austria has ahighly developedsystemin order 82 Y2y AG2NJ 0 A2 FdzSf atleat G4 NI RS 3
biofuels meet thesustainabilitycriteria in order to qualify towardghe biofuel target. Starting from

growing feedstock until the conversion process and ptaon the market¢ a two-part national

certification system ensusscompliance with required sustainability requirements. However, it is up

to market actors to use alternatively to national certification proceduresaccepted voluntary

certification systens like ISCC or RED Cert.

Although legislation in Austria ensures that only sustainable biofuels are counted towards the
Austrian biofuel target (and therefore also towards the %0RES target), the decree does not
excludethe trade of& y #yiza G | A ifbieds finSAbstri® This is required by WFRHzE S& 6 & T NB.
Y2@SYSy( 2 Tich>apaldes thatfifims ar& not obligedo only trade with sustainable

biofuels according to the definition of Hbirective2009/28/EC. This does not imply directly that

GynB dzAGF Ayl of Sé o0A2FdzSt & OihdizteSthaStyegeibNPe)s Yidvgriot € R Y
been covered by a certification process and are theref@ré G S 32 NA &-8 Bza 0 1aA yd yoF VS ¢
Nevertheless environmentaldamages from these biofuels aamt be exalided as their
environmental integrity is not certified

lf 0K2dAK (K& dzza BA 2IF0fGSE2Yy0oA2FdzSta OFyy2dad 0SS LINE
requires that financial incentives must be linked with sustainability requirements. However, the

mineral ol tax implemented in Austriayhich supportblended fuels over 10% fossil fuels, does not
RAAGAYAdzh aK 0Si ¢ SSy-adeimidzaxiy A o/tiABed, hé appligadd fahyhe v
sustainability criteria for biofuels especially from certain foresgantries might not guarantee that

the respective EU legislatisnr N3 YSi® C2NJ AyaidlyO0S: GKS LRISYy(
I RRNBaaSR adzFFAOASyGfte AF o0A2FdzStaQ FTSSRadhz201a
sustainability requirementswhich could potentially crowdut food production andshift it to areas

with high ecological value.

Effectiveness of Policies in United Kingdom

In the UK there have been two key policies that impact the development and contraction of the
biofuels sector: he RTFO and the tax differential seHMRC Excise Duty Notice 179E: Biofuels and

® 125SOSNE maiGSNNBAOKAAOKS [+FyRSadzys St (I ias h telisk Gttork 6rSY O H N M
SY@ANRBYYSyGlt LINRPGSOGA2Y tS3arxatldGAz2ys Al R2Sa yam &dzFFAOJ
Sect. 3c of EU Dir. 2009/28/EC) as well as wetlands and peatlands (accordingliy 8ect. 4a and 5 of HUIr.
2009/28/EC).

" These biofuels are just not countable towards the biofuel target
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other fuel substitutes (179E). The RTFO is currently the main incentive policy mechanism that sets an
obligation for biofuels on a yearly basis and tracks the obligation through the Renewable Transport

Fuel Certitation system (RTFC). Initially the biofuels target was set to reach a 5% volume obligation

08 HnAaMANT o0dzi GKS dGFNRBSGAa 6SNB NBGAASR AYy Hnny ol
published by the Renewable Fuels Agency that examined theemdiffects of biofuels production.

¢tKS w¢Ch 20fA3dFdA2ya 6SNB | R2dzaiSR a | NBadz
obligations by 0.5% and to cap the obligation at 5% by 2013/14T@klel1).

Tablell: Biofuel targets actual realisation

Obligation period Obligation Year Target (%) of biofuel supplied| Actual (%) of biofuel supplied
in the transportation sector in the transportation sector
25 2.7

20082009 1
20092010 2 3.25 3.33
20102011 3 35 3.27
20112012 4 4.0 4.0
2012 2013 5 4.5 3.0
2013- 6 (old target) 5.0
(Revised in July 2012) (revised target) 4.7

Source: Department of Transport, 2012; Renewdhlels Agency, 2010; Renewable Fuels Agency®2011

Since the implementation of the RTFO, the obligations were only met in the first two years mainly as
I NBadzZ G 2F GKS 2@SNIFLIAY3I GFE NBEAST LEt Ao
in the RTFO in the first year of implementation. This exempted fossilffoetsthe RTFO obligation

that were blended with biofuels prior to the duty point.€. blending biofuels outside the UK); thus
some suppliers met their obligations without purdiag Renewable Transport Fuel Certificates
(RTFC)Both the discrepancy and tax differential contributed to devaluing the RTFCs within the first
year ofthe RTFO. RTHices increased later on until year four and five, when used cooking oil
(UCO) qualifie for double counting in 2012. In practice, the RTFC market is volatile and double
counting could flood the market with certificates potentially drive down the RTFC price particularly
with the inclusion of nofroad mobile machineriesAlthough the RTFO tgets were initially met in

2008 and 2009, the total percentage of biofuels supplied has fallen short from the target since 2010.
Based on the total biofuel supplied, the RTFC has not been effective in meeting its policy target.

The excise duty, a revengeneration policy for the government, sets a tariff on biofuels. Currently
this tax places biofuels producti@nd consumptiorat a disadvantage compared to fossil fuels. Prior

to 2010, biofuels suppliers received a tariff differential ranging from 26 @ém@0 pence and from
2010 to 2012 only biofuel suppliers from UCO were eligible for the tariff duty relief. The subsidy
provided by the 20p tax differential was sufficient to produce biofuels profitably without redeeming
the certificates within the firstyear for the RTFO. The subsidy was an effective mechanism that

8 Department for Transport. (2012, November 1). Renewable Transport Fuel Obligation statistics: obligation

period 4, 2011/12, report 5. Londo UK: Department for Tranep.

Renewable Fuels Agency. (2010). Year One of the RTFO: Renewable Fuels Agency report on the Renewable
Transport Fuel Obligation 2008/09. London: Crown.

Renewable Fuels Agency. (2011). Year dfathe RTFO: Renewable Fuels Agency report on the Refeewab
Transport Fuel Obligation 2009/10. London: Crown.
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promoted the development of a domestic biofuel sectdtowever the tariff differential was
cancelled, shifting the financial burden of developing the biofuel sector from the government to the
end-users.

The cancellation of the differential duty for biofuels has negatively impacted local biofuel producers,
especially smaller UK biofuels producers that are more prone to policy changes that affect their
revenues. The RTFO has reduced confidencenestors, as RTFC prices have been lower than
predicted by policy makers, who anticipated that the certificate prices would sufficiently
compensate the higher cost of biofuels production. There have also been issues with coordination
and management aman institutions, which previously delayed the issuance of RTFC. This has
created unnecessagdministrative processes and financial strains for biofuel producers.

Aside from meeting RTFO targets, GHG emissiame beenan important indicator for measurin
sustainability but the indicatoonly includes direct land use changes for biofuels. Based on the GHG
indicator, the UK biofuel sector attained a total GHG savings of 67% or 27oeCKdJ between

2012 and 2013 compared to fossil transport fulsThis $ nearly twice the percentage of GHGs
stipulated in the RED. Thus in terms of direct GHG emissions, the RTFO has been effective in
reducing GHGs. However, if ILUC @rtssions were included that could potentially add around

12g C@MJ for cereal feedstoakand 55g CgMJ for oil seed plants.

Efficiency

Based on the case study analysisttain aspects for introducing biofuels in both countriese not

been efficient. In Austria options other than biofuels are considered as more efficient in achieving
the 10% REtrget for the transport sector (e.g. modal shift). However these options are considered
not to be sufficient for achieving the 2028rget. In the UK, biofuels contribute less to the 10% RES
target than other renewable energy options. Additidigaconfusion in certification procedure might

be a problem especially in Austria, which produces more of ifs feedstock domestically (in
percentage) than UKL.able1l2 summarises the key issues on efficiency in each country.

Tablel2  Observed efficiency of domestic policy instrument
Austria UK

9 Achieving the REt&rget mostly by biofuels is I The RTFO and itorresponding RTFC has not been

not the most efficient strategy successful in meeting biofuel targets thus questions
1 However, itwas consideredthe only option in the efficiency of the market based mechanism

the short term with essential leverage 9 It may take some time for the RTFC prices to stabilist
1 National sustainability certification system but this is also dependent on other factors such as

works well, howeveEUwide confusion irthe setting sufficientiofuel targets to drive demand and

acceptance of othercertification procedure supply

reduces efficiency 9 Uncertain biofuel policy strategies at the EU level

impacts UK biofuel policies

Efficiency of policies in Austria

®  Department for Transpor{2013 August 01). Renewable Transport Fuel Obligation statistics: obligation

period 5, 2012/13, report 4. London, UK: Department for Transport.
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There are three questions that should be considered when assessing the efficiency of jpidiftyel
targets and the corresponding sustainability criteria in Austria:

1. Are biofuels the most efficient strategy to contribute to the 10% RES target within the
transport sector?

2. Is the achievement of the 8.45% biofuel target by 2020 accomplished in tls¢ @fficient
manner?

3. Is the certification process for guaranteeing environmentally sustainable biofuels efficient?

Addressing the first question: there are alternatives to promoting biofuels in order to reduce carbon
emissions in the transport sector. Tkeslternatives include increasing the contribution of
alternative engine types (e.g. electric vehiclestebility is an option because of high RES share in
the Austrian electricity generation) or lowering the fuel demand in the transport sector. Measuring
the efficiency for ecars is not necessarilglearcut as ecars have lower operating costs than
conventional cars but higher asset costs. Lowering the energy demand in the transport sector
through modal shift to public transport or more energy efficiamdividual vehicles in comparison is
anticipated to be more efficient than biofuel blending both from an internal and external costs point
of view. As a consequence, achieving the-Rifet mostly through biofuels is not straight forward,
and may not be th most efficient strategy; nonetheless it is considered to be the most viable option
in the short term.

Addressing the second question: generally, an efficient achievement of the 8.45% biofuels target for
2020 would require that highest burden is bornethgse market agents (= transport fuel suppliers)
which are able to substitute biofuels at lowest costs, which however is not be possible for three
reasons First, efficient burden sharingB Ij dZA NS & | YIFNJ] SiG ae@adasSy 6aOSNI
imposesadministrative costs to markedgents This approach has been applied in the UK with
limited success. Second, there is a technical limit for the uptake of biofuels blespscially
regardingB1Q but also regarding E)@r certainolder vehicles. Although i is technically possible to
convert vehicles to accept higher biofuels blends up to 100 usually requires replacing some
engine parts. There are also other operational expenses such as more frequent oil changes for some
vehicles types. Thus the additional costs associated with the conversion could be problematic for
those with lower incane and who are more likely to own older vehicles. These seemingly minor
issues could be perceived as an inconvenience and unnecessary economic burden. These barriers
may hinder the uptake of higher biofuels blend, as consumers may protest against regg i@
increase the current biofuel blends.

Addressing the third question:rpducing and trading biofuels withiAustria can be considered as

relatively efficient, as the Austriarcertification proceduresuse existing synergies to lowehe

burden on markt agents as much as possible. However, trading Austrian biofuBlsropeleadsto

higher costs for market agents asarket agents can choose to comply with EU sustainability
requirements by either certifying biofuels under corresponding national schemmestinational
A0KSYSa 2NJ a@2ftdzyd NBE aOKSYSa¢ GKIFG FNBS NBO23y
RATFSNBY(G OSNIAFAOFIGARZY &d2aiGSvya 6A0GKAY (GKS 9dzN
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costs as foreign certification schemes are not necessarily recognized by the Austrian certification
scheme. Therefore double certification is necessary, which makes biofuels more expensive also in
Austria and ha therefore adverse effects on efficiency of biofuels in Ausifisis certification
systemmessis also caused bthe lack ofrecognition among many certification schemdss a
consequence the EWide confusion in certification procedures reduces efficien

Efficiency of policies in the UK

The RTFO is a suppige policy intended to promote the domestic biofuels production but the
overall benefits to UK biofuglproducers has been dampened d&TFOmplementation issues
including certificate pricingand the lowered RTFO targetsesulting fromthe Gallagher Review
recommendations and a scale back on EU biofuels targets.

Since the implementation of the RTFO, the obligations have only been met in the first two years.
This was not due to RTFC prices pumarily due to the tax relief set for biofuels. The tax
differential could have interfered with the RTFC prices, which was aimed to cover the higher cost of
biofuels production compared to fossil fuelé\dditionally there was a discrepancy or unintended

Gf 22 L) K2t S thdfifst yédk & implén@ritation. Thexempted fossil fuels blended with
biofuels prior to the duty point from the RTFO obligation (i.e. when blending occurs outside of UK
boarders). In practice the discrepancy reduced the latsfwbligation from 2.5% to 1.15% and
obligated fuel suppliers were only required to reach half of the target. As a result of the discrepancy,
some suppliers met their obligations without purchasing RTFBus both the discrepancy and tax
differential corributed to devaluing the RTFCs within the first year of the RTFO. In year two, RTFC
OGN RAY3 YIN]JSG o0S3ly G2 6S Y2NB Sadlrof AaKSR | yF
Agency 201)t%°and in year three prices continued to increase until yiar ard five, when UCO
gualified for double counting in 2012. In practitke RTFC market is volatile and double counting
could flood the market with certificates. Furthermore, the inclusion of-ne&d mobile machineries

could potentially drive down th&TFC ices, making it less profitable for biofuels production.

Other costs

¢KS FTRYAYAAGNI GAQGS O2aiG | aa20AFGSR 6A0GK AYLX SYS
per anrum, differs for large and smadkale biofued suppliers in the UK. Generally, the costs were

related to employing a half time employee or up to two employees, as well as engaging in
consultations, reporting and verification costsThere were also delays between reporting the RTFO
obligaton and recesing the RTFO certificates. These administration processes, costs and reporting
requirements would impact small suppliers more significaliitly large producers; however both

producers

% Renewable Fuels Agen(3011). Year Two of the RTFO: Renewable Fuels Agency report on the Renewable

Transport Fuel Obligation 2009/10. London: CrppinG.

Charles, C., & Wooders, P. (20J3anuary). Biofuelg At What Cost? Mandating ethanol and biodiesel
consumption in theUnited Kingdom. Global Subsidies Initiative (GSI) of the International Institute for
Sustainable Development (IISD) Geneva, Switzerland.
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The costs for reducing G&missions per tonne ranges from approxi@dt & mMmnc G2 “2mTtny LI
O2YLI NBR (2 GKS FLILINIA&LFET LINKAOS 2F Mpc | YR I NP d:
(Bailey, 2013Point Carbon, 2013f.These prices do not include indirect land use change, which

when taken into consideration raise®@2 aa FNRBY | NRdzyR MHMH (2 MpZXIn
variation in costs depends on the feedstocks. If the national biofuels target would be set at 5%,
Y2i2Nr ada Ay GKS 'Y ¢g2dfd R 0S5 SI145The 8gR codtto LI & M
motorist coud also be a contributing factor to maintaining the current 4.7% target. Additionally,

meeting EU 10% biofueli F NBESG o6& Hnun A& SELSOGSR (2 AyONBLI
billion per annum by 2028

In terms of prices in pence per litre, fiels are comparatively more costly than fossil fuels, as
indicated inTablel3.

Tablel3: Biofuels and fossil fuel prices

Fuel Type Spotprices on September 3, 2013

Biodiesel (B100) 124.9
Petro unleaded (E5) 137.85
Diesel 142.20

Source: PetrolPrices.com (2013), Pure Fuels (2013)"

The cost of biofuels is currently higher than fossil$belsed on its energy content. Due to the lower

fuel efficiency, biofuels prices should be at a lower pricing point in order to compete with fossil fuels.
The tax differential previously reduced the cost of biofugroduction and promoted the
development & the domestic biofuels market. Prior to the cancellation of the tax differential,
companies such as Morrisons supermarket sold bioethanol (E85) at 17 pumping stations across the
UK. At that time, the tax differentials made it pitable to produce ethanol For instance in
November 2007, E8&vas priced at 96.9 pengeer litre compared tounleaded fuel that was priced

at 101.0penceper litre. After the cancellation of the tax differential, Morrisons no longer sold'E85.

2.2.3 Factors influencing effectiveness amdficiency

System context

Individual policies are often drafted in isolation without the consideration of its implementation
within a policy mix. When introduced in a policy mix, the interacianth other policies and
stakeholders often have impacion the overall effectivenes®r efficiencyof the policies. The
national and international context is also a key issue that is not usually considered as part of the

2 Bailey, R. (2013, April). The Trouble with Biofuels: Costs and Consequences of Expanding Biofuel Use in the

United Kngdom. London: Chatham House.

Point Carbon. (2013, August). Retted August 27, 2013, from http://www.pointcarbon.com/

PetrolPrices.com. (2013, September 3). UK Petrol Prices for Monday 2nd September 2013. Retrieved

September 3, 2013 from http://ww.petrolprices.com/

Pure Fuels. (2013, September 3). Pure Fuels: Today's Price. Retrieved September 3, 2013 from Pure Fuels:

http://www.purefuels.co.uk/page23.htm

P11 Ded SHAanTO® &!'Y 9UKIFy2f C2NBO2daNI FAEEAYy3a  adl
http://www.arunautogas.co.uk/E8®JK_ethanol_forecourt_filling_stations.htm
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policy drafting process. In some cases, the impact of contextual factors chafateseen lut may
have substantial impacts on the policy effectiveness

The context factors that significantly impact the performance of national policy instruments vary
between Austria and UK due to the differences in feedstock source, availability of land andgliffe

regulatory regimes. There are a few contextual factors that are a general concern of the biofuels
ASOG2N) 6 KAOK AYLI Ol 020K O2dzyiNASAY L[!/ 002YyyS(
feedstock) and the limitation for *1 generation biofuels negatively impact effectiveness and

efficiency in both countries. The other impacts such as the mandatory up take of higher biofuels
blends, and taxes on imported biofuels are country specific. Additionally not every context factor in
eachcountyA Yy ¥f dzZSy 0Sa | LRfAOeQa STFSOUABSySaa FyR S-
that are significant for the effectiveness are therefore not necessarily relevant regarding efficiency.

Tablel4 provides an evaluation of the key contextual factors and its influencthe effectiveness

and efficiency of keypolicies inAustria Fuel decree, Decree regarding agricultural outputs for
biofuelg and UK (RTFO anccese duty)

Tablel4: Impact of relevant context factors on the effectivenegsdficiency of the policy
supporting biofuels in Austria and the UK

PO onte acto pa Po onte acto pa

Change in final energy consumptior (Slightly Investment by (Slightly (Slightly
in transport sector positive) institutional sectors negative negative
Technical usability of biofuels in . (Slightly (Slightly
current careengine technologies Vel S eizEio s positive) positive)

Providing guidance for market actor

to achieve obligations (certification [iEIE: 5 e E

procedure) energy
Providing longerm investor (Slightly (Slightly | Tariffs onimported Mixed (+4)
certainty negative) negative) | biofuels
Scientific knowledge on impacts on
biofuels on climate protection and Availability of land
biodiversity (ILUC)
Technological (Slightly
developments negative)
Certification on (Slightly
sustainability positive)

Indirect land use
changes (ILUC)
uncertainties

Uncertainties surrounding indirect land use changasd current politically intended limitation for

1% generation biofuelshave temporarily placed a cap on biofuels in the UK and targets are unlikely
to change until sustainabilitissues regarding land use are sufficiently addressed. In Austria, ILUC
issues are lao a concerrbut has not be significantly reflected in the biofuel 2020 target. Land use
also relates to societal perception. There is a limigadilability of landin the UK, where as in
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Austria there is less land constraints. Limited land in the UK places a physical constraint on the
amount of biofuels that can be produced within the country from locally grown virgin feedstocks.
The view of UK public towards biofuels rasgbut the biofuel opponents tend to be more vocal and
have utilised the media to express their views. The view of biofuels has also shifted from a generally
positive transport fuel source to a more sceptical perspective especially with the release of the
Gallagher Review in 2008 that highlighted the issues surrounding ILUC. Consequently there has been
an increased negative perception on biofuels in the recent years in the UK.

Further context factors which are significant for the effectiveness and eftigi@i the national
policy instruments of Austria vary considerably from those further significant for effectiveness and
efficiency of the national policy instrument within the UK; thus they are considered separately in the
following analysis.

Austria

Changs inthe final energy consumption in transport sectdras hadslightly podive impacts on the
efficiency of biofuel policy instruments as less subsidies for biofuels were necessary, due to the
decreasing demand for transport fuel in the past few yeatss,Thowever, does not have any
influence on the effectiveness of biofuel policies as long as there is a sufficient supply of biofuels?

E10/B10 blends were not introduced due technicalcompatibility with car engine technologies

This had a highly negat impact on both effectiveness and efficiency, as the higher biofuels blends
were expected to contribute to meeting RES targets. As E10 would be applicable for most of current
cars; however it was not introduced finally, the applicability of B10 for tiesgines was not
confirmed by car manufactures. As a result, not introducing E10/B10 jeopardizes RES target
achievement in transport sector.

Different certification schemes in Europe lead to partial incompatibilities between them and often to
higher costsespecially in the case of transnational trade. Consequent in#éd of guidance for
market actors do achieve obligations might therefore however not influence effectiveness
adversely, but negative impacts on efficiency.

High investment uncertainty due to frequent changing rules (e.g. coming limitation of first
generation biofuels) decreases willingness to invest in future generation biofuels R&D. This makes
the RES target with higher shares of future generation biofuels more expensive, thugy slight
negative impacting both efficiency but also effectiveness of biofuel policies.

The United Kingdom

The shrinking economy in the late 2000s had some financial implications on the biofuels sectors in
terms of overall investments in the economy, governmant businessinvestments in institution
sectorsdecreased from 17.13% of the national GIDP2000to 14.1®6in 2011. In the biofuels
sector, government institutions were streamlined and the Renewable Fuels Agency was disbanded in
2011, its duties absorbeloly the Department for Transport. Additionally the government cut funding

for biofuels institutions including the NNFCC (National-Noad Crops Centre). Currently half of the
funding for the NNFCC is from the government while the remaining half is thymigte industry
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The lack of a dedicated biofuels institution is reflected in the weak policies and support of this sector
in the past years.

Theoverall trend of GHG emissionkas been decling in the past several decades athé EU has

set ambitious argets to continue to reduce GHGs. The need to further reduce GHG increases the
urgency for strong policies in order to reduce the impact of climate change. This includes
implementing biofuels policies to reduced carbon emissions in the transportatioarsect

Furthermore therehave also been external influences outside of the UK that have had an influential
impact on the domestic development of biofuelButies and tariffsplaces in biofuels play a large

role in developing or hampering the UK biofuels induséfU import duty was plackin 2009 to
counteract the US subsidy in 2007, which helped the UK biodiesel sector to recover. The bioethanol
market was also impacted bgw tariffs set in he UK for ethanol importedutsideof the EU region.

The tariffs were lower than other EU countries and this created a more difficult environment for UK
biofuels producers compete in compared to their EU counterpaktilitionally, etlanol imported
outside the EU with up 30% gasoline blends were categorized under the incorrect customs
classification. This classification was a loophole and allowed ethanol from the US blended with
gasoline to avoid the taxes charged on unblended ethamodyced in the EU. Some ethanol
imported from abroad could be classified as miscellaneous chemical products or
denatured undenatured ethanol and would quality to pay 6.5% taxes or 35 EUR per cubic metre.
The lower cost of imported ethanol blends drove down ethanol prices and lowered bioethanol
production margins. However, the EU has increased the taxation in 2011 to atflatfrl02 EUR per
cubic meter.

These policies set by other governments have at times placed serious strains on domestic bioethanol
producers, as imported subsidised crops are more economical than locally produced biofuels. From a
UK biofuels producer peeptive, such policies can destroy small to medium domestic biofuels
LIN2 RdzOSNBR ® CNRY | LRtAOe YI1SNDa LISNBLSOGAGSS
help to meet the overall objective even though meeting the objective efficiealymore ost

effective biofuels can be imported from aboard but this comea ptice of developing the domestic
biofuels sector.

Other contextual factors include thgerceivedtechnological limtations for ELO and compatibility

with existing car engines and thewddopment of advanced biofuels raises questions regarding the
expansion of biofuels for transport use. These contextual factors external to the policy instrument
can have an influence on the effectiveness and efficiency of a policy instrument. Whenspaliie
drafted, certain assumptions are set on how contextual factor are expected to influence policies; but
in practice these assumptions may not always hold.

Policy implementation

When drafting policies to promote renewable fuels in thartsport sectoy policy makerdave the
intention of setting targets and implementing incentive mechanisms to develop the industry.
However, the expected policy outcome can differ from the actual outcome due to a variety of
unintended factors. This section explores thrgplementation process and actual outcome of polices
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in the Austria and UK biofuel sectofable 15 below provides an evaluation of the policy
implementation processiaking into consideration policy acceptance, coherence and consistency in
the respective countries.

Additionally, an evaluation considering policy implementation revéas there are considerably
different aspects in the national implementation procexsboth countries which agmpacted the
effectiveness and efficiency of Pls. In Austria the failure of introducing E10 had negative impacts
whereas the national administrative framework and coordination among institutions have been
beneficial. In UK fluctuag conditions (prices for RenewabEnergy Transport Certificajebave
negative impacts on success of biofuels in UK.

Tablel5: Impact of relevant implementation factors on the effectiveness/efficiency of the policies in the

Austrian and UK biofuels sector

UK

Impacton...

Austria

Policy
implementation
factor

Impacton... Policy

Effectiveness | Efficiency implementation factor Effectiveness  Efficiency

Nonrintroduction of (Slightly (Slightly Political (Slightly (Slightly
biofuel E10 negative) negative) acceptance positive) positive)
National
. . (Slightly Industry (Slightly
admlnl_s_trat_lve SISEUD positive) Acceptance acceptance negative)
of certification system
Coordination among Social (Slightly
institutions acceptance negative)
Policy g::\%f;"am" (Slightly (Slightly
Coherence institutions negative) negative)
Polic With other EU
Y & national
consistency -
policies
Implementati Qgtnalglztratlve (Slightly (Slightly
on enforcement negative) MEEETE)
Austria

To achieve the 10% RES target in the transport sector until 2020, the introduction of E10 was
expected to be necessary. However as iheoduction of E10 failed the biofuels target is much
harder to achieve thus worsening effectiveness of the Austrian Fuel Dddoweever, bioethanol

has a lower energy content than gasolingherefore the leverage by blending bioethanol with
gasoline is lower compared to blendirbiodiesel to conventional diesel. Moreover, the Austrian
demand for gasoline is rather smalbmpared to demand for diesel: In 2012 1,714,586 tons of
gasoline and 6,093,841 tons of diesel have been d%&terefore the impact of not (yet)
introducing E10on the effectiveness of the Austrian Fuel Decree is determined as only slightly
negative.Additionally, assuminghat this gap has to be filled bypartly not marketready¢ future

* Data based on Umweltbundesamt (2@)3p. 17
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generation biofuels, the costs might be higher than usingketready boethanol. This wold
impact also the efficiency of REBget achievement adversely.

Increasing costslue to confusing and nomonnected system of different certification schemes
acrossEurope has lead to negative impacts on the efficiency of using b&faelchieving the RES
target in the transport sectorThese extra bureaucratic effortg resulting from thelack of
coordination anong MS or a lack of guidance bydative 2009/28/EC respectivetyhowever might

not lead to a reducecffectivenessin acheving the RES target in the transport sector as long as
potential profits from biofuels production and trade can still be gaineldwever,the Austrian
certification scheme causes little administrative burden. By using existing competences and
synergies BAMAOG & ! 3 NJ NJ I NJarfiong! otterdirékpohsible for checking compliance with
crosscompliance requirementsind UBAG ! Y 4 St (i 0 dgyARs8idnl Eviiranment Agency)
costs for certification are held as low as possibleergéfore domestic implementan of
sustainability certification schenteas aslightly positiveéimpact on efficiency Tax differentiation for
blended transport fuels increases public acceptance for biofuels. They are designed in a way that it is
financially attractive for fuel suppliers to offer blended fuels. Thus due to tax differentiation an
economic benefit appears iblended transport fuels are applied, ancbordination among
institution which enables such a tax differentiation to increase biofuels, on the other hand, has a
highly positive impact on the effectiveness of the Austrian Fuel Decree. Howevdreamx
dsONAYAY Il GA2y 2yfé& AyONBlFrasSa LidzotAO | OOSLII yOS 2
fuels are lower compared to a case watit tax discriminationoverall costs stay the same and tax
refunds by the government are paid by consumers in the endréfbre this action is not considered

to impact efficiency of the Fuel Decree

United Kingdom

Politicd acceptance:the policy shift from a government support mechanism to a market based
mechanism was in line with austerity measures to reduce governmenidispg. The RTFO places

the higher cost of biofuels productions on the biofuels industry and ultimately theuseds.
Additionally the RTFO did not contradict with the broader RE goals thus from a political perspective
the RTFO was acceptablehey had a nildly positive impact on the effectiveness and efficiency of
biofuels policies. The effect could be strong had the target been set at a more ambitious level.

Industry Acceptanceinconsistent RTFC prices have deterred motivation to invest in the béofuel
market. The industry protested against the transition from the tariff differential to the RTFO.
Biofuels producers lobbied for a transition period where both policies would run in parallel but
lobbying efforts of biofuels producers did not significanthf izZSy OS G KS 3I2FSNYYSy i Q
implementation strategy. The government maintained that the RTFO would provide the needed
incentives for developing the biofuels sectors and cancelled the tariff differential in 2009 after the
RTFO implementation. Ondhother hand, the biofuel from waste production lobbyist succeeded
prolonging the tariff differential until 2012ndustry protests against moving towards the market
based RTFO reduced the effectiveness of the policy as the tariff differential was ewterld f
particular biofuels stakeholder and the full shift from the tax differential to the RTFO was delayed by
several years. This indicated that the policy was not perceived to be an efficient mechanism to
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promote biofuels from the perception of the biofieeproducers, although the RTFO was a less costly
2LIiA2y FNRBY GKS 3F208SNYyYSyiliQa GASgLRAY(d O2YLI NBR

Social acceptanceuncertainties related to ILUC and social equity from imported palm oil from
Indonesia and Malaysia raises ethicalues. The media and NGOs in the UK are adamantly opposed
to biofuels from food crops that have negative impact on the environment and socidtis
pressured can directly or indirectly influence government policies to cap biofuel targets. The impact
of sccial acceptance on the effectiveness is inconclusive.

Policy Coherencehere are other issues of inconsistency within the implementation of RWR{Ch
negatively impacts effectiveness and efficienByeviously it would take up to 3 months from the

time of providing the proof of excise payment to receiving the RTFO certificate. The delay was
purportedly due to ineffective communication between the HM Customs and Department for
Transport, which woulddelay the issuance of certificates and subsequently delay income from
RTFCs. The delay had a significant impact on smaller biofuel producers who were more dependent
on the RTFC as a key part of their revenue strddawever there have been revisions inuisg

RTFO certificates but the coordination is still not optimal due to limited cooperation between
institutions.

Consistencythere havebeen two major target revisions since the RTFO implementation. The first
revision was influencedybthe national contgt and the second more recent revisiarasa result of

the EU biofuels policy direction. The first key turning point for the biofuels target occurred as a
direct result of the Gallagher Review 0B to revise the policy were to address the short and fong
term indirect economic and social impacts of biofuélse revision at the EU target level contradicts
achieving the overall renewable energy target by 2020; but the targ@tiation considers a wider
perspective of overall sustainability and hopes toueel GHGs and tackle indirect land use changes

in the longer term.This also impacts efficiency as biofuels incentives were intended to develop a
sector but only several years later this sector was being dismantled, wasting previous investments
and resourcs.

Implementation: the RTFO implementation process has been influenced by the Gallagher Review at
the national level and also contributed to-evaluating biofuels policy targets at the EU level. This
has lead to incoherent policies for biofuels due to thequent target adjustments. There has been

an attempt to increase coherence across a wider climate change objective and to tackterlong
sustainability gals related to ILUCThe RTFC serves as an incentive and a tracking mechanism.
Sustainability regirements are enforced through the issuance of certificates to biofuel producers
who meet legal obligations and sustainability requirements.

Policy interaction

Policy instrument interactions have been investigated for Austria and the UK, however play a fa
smaller role in Austrialhe promotion of biofuels could potentially lead to interrelations with other
environmental goals in the area of biodiversity, water body protection and waste reduction and
reuse as well as agriculture and climate change (i.aoraemissions)This has however not been
substantiated for feedstock grown in Austria.
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Austria

Within Austria, the basic stakeholder system of biofuel production and biofuel use is stated by a
chain of different system actors. The basic stakeholder systirts at suppliers of feedstock. The

next stakeholder group is the raw material collection and processing sector. This is followed by the
OA2FdzSt adzllLd eAy3a aSO02N®» ¢KAa aSOG2NJ adzlL)x ASa
The two later sectors are considered as the key sectors in this analysis. The behaviour of all
stakeholders is steered by profit or utilitpaximisingintentions subject to incentives arising from

policy instruments (regulatory, market based, etc.) and behavioutreranarket agents.

Behaviour of stakeholder groups within the system are thereby influehgeliofuelrelated Pls in

both directionsg advantageous and disadvantageous for achieving the biofuel target. It is interesting
whether a changing behaviour of one stakeholder group or stakeholdersih#ivences on other
stakeholders or stakeholder grps, which in turn influencethe biofuel target achievement once
again(interactions within the stakeholder systgm

Furthermore, achieving the biofuel target is influenced also by other environmental targets and
corresponding legislations. These are tdsgeand legislations corresponding tbiodiversity
protection, climate protection, waste reduction as well as water/soil quality protectiohe public
opinion biofuel feedstock production has strong negative impacts also in Austria, this study however
c2dzf RYQlU FAYR adzFFAOASY(l SOARSYOS T2NJ GKAAOD

Table16 summarises explored policy interactions within the Austrian biofuels system, focusing on
the two levels introdeed above.

Tablel6: Impact of policy & stakeholder interaction on the effectiveness and efficiency of seéected
policy mixes in the Austrian biofuel systems

Impacton...

Interaction level li Interaction within the stakeholder system

Theoretic feedback effects from biofuel demand on price for agricultural product:

which in turn makes transport fuels more expensive, which could reduce deman (No (No
transport fuels. In practice no considerable impact on effectiveness/ efficiency fr  impact) impact)
this interactionwas observed

Interaction level I: Interaction with other environmental policy targets

Alnteraction with biodiversity policieNo impact on effectiveness as biofuel supply
might not be reduced due to biodiversipyotection legislation as long as high
enough margins can be ensured for biofuels. Sustainablility certification leads to (No (No
costs, however sustainability certification is also required by the Fuel Decree, impact) impact)
therefore certification costs are considered as cdetsachieving requirements of
the decree rather than costs which reduce efficiency.

Alnteraction with climate protection target®dew scientific knowledge about ILUC
questions the climate protection potention of biofuels. Timaitation of first
generation biofuels jeopardizes RES target achievement considerably as future
generation biofuels cannot fill this gap until 2020. Accelerating research in futur
generation biofuels and their accelerated market implementation mightaisep
considerably higher costs.

Alnteraction with waste legislationVaste legislation stimulates waste collection, thi
increases supply of raw materials for biofuels not inducing ILUC
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The interaction analysis shows that no considerable impacts on effectiveness and efficiency of RES
related Pls arise from interactions within the stakeholder system. However, interactions with other
environmental policy targets lead to impacts effectiveness and efficiency of RES related Pls. It
turns out that PlIs related to reducing waste and proper treatment of waste are highly advantageous
also for achieving the RES target in the transport sector. On the other side, potential problems of
biofuels really reducing GHGs (induced by ILUC) and the subsequent limitations of first generation
biofuels might considerably jeopardize the RES target achievement in Austria.

United Kingdom

The UK biofuels case study explored policy interactions at two leVéls first level examine
interactions between individual policies by comparing the policy design features while the second
level of analysis evaluated interactions between policies and stakeholders within the overall biofuels
system.Tablel7 summarises selected policy instruments and explores the impact of interactions at
the first and second level on effectiveness and efficiency.

Tablel7: Impact of poliy & stakeholder interaction on the effectiveness and efficiency of thelected
policy mixes in the UK biofuel systems

Interaction level |: effectiveness of interaction between policy instrument

Interactions 1:P1: RTFO; P2: HMRC Excise Tax,
P3: MFMS (Pl & P2 & P3 = Policy group 1)
AOverlapping compatibility with policy objectives
Interactions 2:(Policy Group 1) & P4: Environmental Permit Regulation (Slightly negative)
ADouble regulation for biodiesel from @Pproducers

Interaction level |l: effectiveness of stakeholders interactions

Interactions 1: Pl & P2 & P3 (Policy group 1) (Mixed slightly negative to
Alnconsistent communication between government bodies slightly positive)
APressure from industry stakeholder has leadricreased effectiveness in issuing

RTFC
Interactions 2:Policy Group 1 & P4 (Slightlynegative)

ARequires additional compliance from biofuels from waste producers in order -
participate in the biofuels sector

Efficiency of the Policy Processes in the System Impact of efficiency

Interactions 1: Pl, P2 & P3 (Slightly negative)
AcCost of biofuels development shifted to end users
ATradeoff between developing local biofuels sector versus importing feedstocl
from abroad.
Interactions 2:Policy Group 1 & P4 (Slightly negative)

Alncreased costs associated with double regulation for environmental permits
biodiesel from UCO producers
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Effectiveness of interactions at the first level: policy interactions

Interactions 1: The first set of interactions occur between three policies, P1: RTFO P2: HMRC Excise
Tax, and P3: MFMS (Motor Fuel and Merchant Shipping Regulations). These thress @oéci
categorised as policy group 1 (PI, P2, P3). Policies in this group have overlapping compatibilities with
policy objectives. For instance the P1 (RTFO) and P3 (MFMS) promote biofuels while the taxes set in
P2 are disincentives for biofuel productiorhe three policies have a negative impact on the overall
effectiveness and efficiency of the policy mix. The combination of the incentives, quota and taxation
do not convey a consistent and effective set of policies to promote biofuel production to addres
environmental issues since P2 generally increases the economic cost of biofuel production
(excluding environmental costs) and overall the inclusion of biofuels in transport fuel (P3) the
increased costs are passed onto consumers.

Interactions 2: The sead set of interactions occurs between Policy Group 1 (Pl, P2, P3) and P4:
Environmental Permit Regulation. There is an absence of synergies with policy group ol and P9 for
biofuels derived from waste products. The environmental permitting regulation (Rgkg the

origins of UCO and functions as a double regulation for firms that handle waste since the
sustainability criteria already requires covers feedstock origins.

Effectiveness of interactions at the second level: stakeholder interactions
The next leel of interaction considers the impact of stakeholders on the respective policies.

Interactions 1: Policy Group 1 (Pl & P2 & P3) has an overall negative interaction due to inconsistent
communication between government bodies when implementing the pdalici€here are six
government bodies overseeing the biofuels sector including: the Department for Transport, the
Department for Business Innovation & Skills (BIS), the HM Treasury, the Environmental Protection
Agency (EPA), the Department of Energy & Clin@tenge (DECC), and the Department for
Environment, Food and Rural Affairs (DEFRA). External pressure from other stakeholders appeared
to have resulted in more effective communication between government bodies. For instance,
biofuel firms and industry regisentatives and NGOs lobbied to increase support for biofuels, reduce
administrative burdens and timeframe in RTFC issuance particularly with market support
mechanisms (RTFO), biofuel targets and fuel blends.

Interactions 2: The second set of policy iretions between Policy Group 1 and P4 (EPA) impacts a
specific group of biofuels produced from waste products such as used cooking oil. The EPA requires
additional compliance from biofuels from waste producers in order to participate in the biofuels
sector

Efficiency of the Policy Processes in the System

Interactions 1: In the first set of policy interactions, changes in P2 excise duties and the introduction
of P1 RTFO certificates has lead to an unstable biofuel market in the short to medium term.
Additionally endusers pay a higher cost per litre of fuel for E5 and B5 fuel blends at pumping
stations. The higher cost of biofuels has shifted from government to-useds. A market
mechanism is expected to efficiently promote biofuels but policy changeseyatively disrupted
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the development of the UK biofuel market in the short term. Thus imported biofuels from abroad
appears to be more economical in the short run. In the short to medium term, -soake biofuel
producers will benefit from economies ofaes and cheaper imported biofuels is likely to meet the
majority of biofuels requirements in the UK.

Interaction 2: (Policy Group 1 and P4. The implementation of P4, a general environmental waste
regulation has unintentionally impacted the biofuels framaste producers and created additional
requirements and costs that negatively influence the development of the biofuels sector and the
sales of its cgroducts

2.2.4 Modeling Scenario

Thequalitative analysis presented abopeovides an eypost evaluation of biofuels policies but does
not include insights on the impact of biofuels policies or contextual factors in the fuilre.
gualitative empirical method of assessment considers the complexities of policy interactions and
stakeholder interactions and identifies the synergies and conflicts of policy and stakeholder
interactions that have already occurred. This allows policy makers to identify the areas in the policy
implementation stage that require attention. However, thesge limitations to the qualitative
analysis. Integrating a quantitative method with a qualitative method helps identifies the key
contextual factors both within and outside the biofuels systems that influences the policy
implementation process; but sindbese contextual factors are not manipulated to show possible
scenarios in the qualitative method, this can limit preventative action on the potential impacts of
contextual factors. Modelling, on the other hand, helps to predict the impacts of contexcialr$.

A quantitative analysiswith the global model GTAP (see D4.1 for a detailed explanation of this
model) provides scenarios on the possible impactsbiffuel policiesin the future. This includes
exploring the economic costs of meeting the RES t&sgir liquid biofuelswhile considering
variations in certain factors in the global context ftifferent countries studied inAPRAISE. The
results outline the impacts on domestic consumption, production and international trade, as well as
revenue from lad and other production factors.

The economic context was analysed by GTAP using four alternative scenarios, based on different
assumptions about political and econontiontexts(e.g. economic developments and climate and
trade policies):

i Business as usuallhis scenario contains consensus projections for macro developments,
including major policies in place or agreed; its main assumption is that economic growth remains
slow with corresponding low prices for GHG emissions.

9 Counterfactual high growthThis scenario shows what could have happened without the recent
economic crisis and if pf2008 economic growth figure had continued until 2020mPared to
Business as usuahe scenario assumes assumptions imply 20% increase of global investments by
2020, with a 5% increase in global trading.

9 Global climate agreementThis scenario assumes adoption of an ambitious global climate
agreement, with a resulting increase in GHG emission credit/allowance prices of 50% by 2020
compared to current levels. As egult, oil prices will decrease by 25% by 2020.
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9 Trade warThis In this scenario assumes that global trading will be hampered by increased trade
protection, leading to a 2% drop in world trade, an isolated EU trade position with high tariffs for

EU importsand exports.

Table18 illustrates the impact of a climate agmeent, trade ware and counterfactual growth on

meeting RES and the corresponding biofuel targetspaed to base line targets in 2020

Tablel8: Difference to the target in other contextual scenarios
Contextual factors Austria 0] ¢
Climate agreement 2.0% 0.5%
Trade war 1.6 % -2.6 %
Counterfactual growth -9.3 % -5.6 %

Note: +target exceed with x% x% below target

The model states that thelimate agreement increases the prices of fossil fuels relative to biofuels

due to higher costs of carbon emissions. Thus RES becomes more competitive and both countries
have a higheilikelihood of meeting the RES targdthe mode also illustrates that the climate
agreement increases the prices of fossil fuels relative to biofuels due to higher costs of carbon
emissions. Thus RES becomes more competitive and both countries have a likigiitevod of

meeting the RES target. This is in line with the results from several studies and assessments
dadzA3SadAy3d GKIFIG GKS @GFNAR2dza LRt AOe AyaldNdzySyida 2

The tade war has a positive effect on the oah RES target on Austria, a country that relies on
domestic biofuel production or EU imports. Since fossil fuels are primarily imported from third
countries and face higher tariffs, they become relatively more expensive. UK is a large importer of
biofuels from third countries, thus trade war makes meeting the target more expensive as biofuels
also face higher tariffs.

The Counterfactual growth has a large impact on the biofuels sector and results in a higher demand
for all fuels including biofuels. Thizxrease in demand will require a higher volume of biofuels to be
produced in order to meet the target; thus it will be more costly and difficult to reach the RES. target
This confirms the wildly held view that several environmental policy instruments hes@me less
efficient or even not binding at all with the economic growth falling below all expectatiaisiel9
illustrates the economic impact of biofuels on land3 contextual scenario#s the total cultivated

area is assumed constant, the factor prices directly reflect the income to land owners.

Tablel9: Real factor income from land, effect of biofuel polici¢gnnual difference ir2020)
Contextual factors : Millon USD : % changes
Austria UK Austria UK
BAU 63.4 331.1 1.30% 1.08%
Counterfactual growth 15430.2 6548.7 83.50% 6.00%
Climate agreement 65.0 300.8 1.34% 0.99%
Trade war 63.8 281.4 1.34% 0.99%
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The large impact in the counterfactual growth scenario can be attributed to the global food demand
that is much higher than in the business as usual (BAU) scefidwoefore, the reference price
(without biofuels) is nearly double compared to baselinédbath countries.Land prices would be
higher but less land would be used for biofuel crops in areas where conditions are optimal for food
production. The UK has land constraints and does not have a comparative advantage in global crops
markets.

Modelling results also confirm the high initial costs of introducing biofuels. The overall cost to
achievingthe present consumption and production levels in each coustodied in the APRAISE
project equals to a subsidy ranging from 40 to 100 per cent of produciee pralue (withthe
exception of Brazil). The economic costs of biofuel policies in Austria and the UK are at the lower end
of the range, especially for biodiesel. In fact, model results suggests that UK biodiesel production
would have grown more withouthie policies; this result may reflect the institutional constraint
related to the use of recycled vegetable oil, not accounted for in the mdde.contribution of the
guantitative (CGE) approach models potential future impacts of contextual factors amghoes the
results to the business and usual case. The three key contextual factors were identified and
scenarios were created for trade wars, counterfactual growth and climate agreements. Qualitative
and quantitative approaches are complementary in thedol Austrian biofuels case study, as each
method provides different perspectiveQuantitative models allow eante assessment of policies
under alternative future developments of certain contextual factokslditionally, the modelling
results usually preide a value that policy makers may be familiar with, such as prices and targets.
However, the scope of the global CGE model is limited to contextual factors and policy instruments
that are quantifiable at broader sectorial level, which leaves out sevietafactions between
potentially conflicting policy targets, and stakeholders responses to policies.

Qualitative analysis was able to identify and assess important contextual factors and more specific
gaps in trade policies pertaining to the blendingbidfuels for specific stakeholder groups, which
had a significant negative impact on the UK bioethanol producers. The quantitative analyses were
able to show the future sensitivities of specific contextual factors in quantitative terms for different
countries. Qualitative analysis must complement quantitative analysis in the biofuels case agidy

it not only provides an explanatory factor for the movement in trends but also provides a wider
system perspective that helps to identify unintended impact ofigies on stakeholders within a
specific contextThis mixed method approad$ a crucial tool for makingecessary policy revisions

To complement the qualitative analysis at more detailed level with quantitative figures, additional
models or other quantative methods should be used as part of the analysis toolbox.

2.2.5 Conclusion of the effectiveness (and efficiency) assessment

External contextual factors in both Austria and the UK limit the expansion of first generation biofuels
and seconegeneration biofués are not likely to make a sizable contribution to meeting 2020
targets, although in the UK there is growing investment and research and development in the area
Thus the fixed biofuel targets in both countries (8.45% in Austria; 4.7% in the UK) akelyaol be

met. In addition, @erall Austria and the UKave applied different approaches, i.e. different national
policy instruments in achieving the targets of the corresponding EU direcliteescommand and
control approach connected with tax reliefs Austria appear to be more effective in meeting
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national biofuel targets compared to the market based instruments in theTdkle20 provides the
key findings of both biofuel case sied

Table20: Case study conclusions for the Austrian and UK biofuels sector
Austria UK
A Command and control meases have beerso A A market mechanism along with quota setting

far effective in combination with fiscal
incentives to achievecurrent Austrian biofuel
substitution obligations

(RTFO certificate trading) has been questionable
in terms of its effectiveness in meeting biofuel
targets;

A However, potential 6% or 7%) limit for 1st A Policy interactins: other policies include
generation biofuels jeopardize both biofuel and command and control measures that either
RESarget achievement; increase the cost of biofuels production or

A Another barrier:Introducing E10 was politically indirectly encourage biofuels production;
not accepted, B10 isechnicallynot viable for A The 4.7% cap on biofuels limits further
most vehicles development of first generation biofuels. The

A Thus, putting strong focus on just one Option 4.7% target isunlikely to increase until the
(i.e. biofuels) makes target achievement major issues on indirect land use changes are
vulnerable if conditions change (rare sufficiently addressed;
diversification ofoptions); A The cancellation of the duty differential

A Future.generation biofuels are not ||ke|y tp|ay increased Uncertainty in the biofuels market and
a significant roleuntil 2020; led to that fact that biofuels higher taxed than

A Increasing R&D in future generation biofuels fossil fuels (de same tax rates but lower energy
would reduce (at least shoend medium term) ~ content of biofuels);
efficiency of using biofuels for RESarget A Second generation biofuels and biofuels from
achievement: waste are expected to play a more important

A Changingonditions have decreased investment ~ "0l€ in biofuels production within the miterm;
certainty; A The majority of biofuel feedstock are imported

A Confusion with certification  obligations/ from abroad de to lower/more competitive
procedures considerably reduce efficiency of prices  from subsidised biofuels in other
using biofuels as it makes doubleor multi- countries as well as limited land in the UK
certification necessary A The overarching biofuel pOIiCies do not

A No biodiversity damages domestically, but consider the wide variety of feedstocks for
potentially abroad because of displacement of biofuels and different environmental impacts
food cultivation potentially also to areas with C dlfferennate_d policy targets may be
high ecological value; necessary for different types of biofuels based

A Austria has chosen a command & control on th'elr enwronmgntal Impact;
instrument with fiscal incentives A high A The implementation of the RTFO has not been
efficacy (high expected effectiveness); as effective and efficient in meeting biofuel

A Changing external anditions (1st generation targets or deve!omng 2 UK b'Ofuels sector
biofuels) and technical limitation (B10) need toreexamine the implementation process
. ; . and targets as well as the impacts on different
jeopardize target achievement, low .

- e . biofuel producers (small vs. large scale
diversification of measures to achieve RES roduction, biodiesel vs. bioethanol)
target A low expected effectivenes#, need to P ' ' ’
adjust policy instruments domestically;
A Confusion about certificion (e.g. mutual

compatibility) reduced efficiency @ need to
adjust policy on EU level.

Table21 summarkes the overall effectiveness and efficiency of Austrian and UK biofuel policies and
the impacts of key context factors, implementation factors as well as policy and stakeholder
interactions. It should be cautioned thafable21 generalizes the overall effectiveness and efficiency
of the biofuel policy mix but does not capture all the specific iotpaon individual stakeholders
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(which can vary as some factors will have a positive impact on one group of stakehmidex
negative impact on another group of stakeholders). The purpose of this table is to provide an
overarching view of how contextual factors, policy implementation, as well as policy and stakeholder
interactions impact the broader biofuel policy system.

Table21: Impact of relevant context factors on the effectiveness and efficiency of the policy supporting
the biofuels sector in Austria and UK

Austria UK

Effectiveness Efficiency Effectiveness ‘ Efficiency

(Slightly
negative

Context factors

(Slightly
negative

Implementation factors (No impact) (Slightly positive)

S : ; (Slightly (Slightly (Slightly
Policy interaction (policy targets) EER) ) D
Mixed (slightly (Slightly

Stakeholder interactions (No impact) (No impact) negative to negative

slightly positive)

Austria has chosen an initially highly effective commandoftrol instrument for achieving the
biofuel target. Itwas supported by tax differentials for blended transport fuels. However, new
scientific knowledge about ILUC and the intended limitation of first generation biofuels (and
connected with that the failure to introduce E10) and technical limitations for Bl@@msiderably
jeopardizing target achievement. Efficiency gains could be achieved by abolishing incentives from
other policy instruments, who work against the intentiongtod analyzed policy instruments.

Environmental protection for land areas in Austwih high ecological value is sufficiently ensured

by respective legislation. The Austrian sustainability certification scheme is designed to put minimal
burden on market agents. However, making the many existing certification schemes in Europe more
compdible would lead to efficiency gains. Although these certification schemes are intended to
SEOf dzRS | ROSNES AYLI Ola FTNRY o0A2FdzStaqQ FSSRadaz20
impads abroad were not invalidated.

The outcome of policies in theK widely differs from the Austrian case. One key explanation could
be the differences in policy mechanisnThe main incentive mechanism in the UK is the RTFO, a
marketbased mechanism, which has not been effectine efficientin achieving the biofuetarget

in the short to medium term. The RTFO certificate replaced the tax differential, a stable command
and control instrument that help initiate the development of the local biofuels sector. The RTF
certificates were intended to offet the higher costef biofuels production but its unstable prices
create uncertainty in the market. When the RTC was implemented and the tax differential was fully
cancelled (also for biodiesel production from used cooking oil), a number of small scale biofuel
producers in he UK went out of business due as the RTFC prices no longer made it economically
viable to produce biofuels locally. Additionally the revised biofuels targets are inconsistent with
wider renewable energy goals. Implementation issues also occurs due tdigfe number of
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governing bodies involved within the biofuels sectors which initially delayed the issuance of RTFC.
However, the policy implementation process has been improving and adjusting to the changing
context and to address institutional issues. Teheasre further issues to resolve related to
sustainability and ILUC issues and it still remains to be seen how the relevant government
organisation will address these challenging issues.

In the overall biofuel systems, the two factors that most negativlyact the biofuels sector are:
contextual factors including ILUC as well as import and export policies; and policy interactions due to
conflicting policy objectives. Implementation factors have slightly less negative impacts compared to
contextual and paty interactions factors while stakeholder interactions have both mixed impact
ranging from slightly positive to slightly negative. Cumulatively, these factors have a somewhat
negative impact on the overall effectiveness and efficiency of policies.

2.3 Casestudy: Recycling of plastic packaging waste in the Netherlands and
Germany

2.3.1 Basics of the assessed policy
Environmental challenge and policy targets

The EU Waste Framework Directive (2008/98/EC) streamlines waste legislation, including
management of all kinds of waste, such as batteries, plastics, hazardous waste, tifollows the

waste management hierarchy which gives a clear preference teereund recycling over energy
recovery and disposal of waste in landfilislowever, taking plastics as an example, in 2008, around
half of EU household plastic waste was managed in the environmentally least preferred manner. Of
the total amount of postconsumer plastic waste in the E2¥, Norway and Switzerland (24.9 Mt),
only half (12.8 Mt) was recovered through recycling (5.3 Mt) and energy recovery (7:4Tv8.

other half was either landfilled (12.1 Mt) or incinerated without energy recovery (0.046 Mt)

Major environmental and health problems are associated with the landfilling of plastic waste and
marine litter. For instance, landfilling of plastic waste is a highly resource inefficient practice because
the material and the energy contained in plastiaste is not recovered. Furthermore, landfifs
depending on the standards for their construction and managemertan lead to methane
emissions as well as the contamination of soil, groundwater and surface water. Marine litter is an
emerging environmentaissue on a global scale, which is especially emphasized by the EU
Commission's Green Paper on plastic wa$ta.contrast, recycling as well as thermal recovery can

Y1 002NRAY3 G2 GKS RSTAYAGAZY LINPOARSR A7 "rdeylidg 9! 61 &
means any recovery operation by which waste materials are reprocessed into products, materials or
substances whether for the original or other purposksncludes the reprocessing of organic materials but
does not include energgecovery and the reprocessing into materials that are to be used as fuels or for
backfilling operations."

18 Biolntelligence Service 201Plastic Waste in the Environment, Sifieccontract 07.0307/2009/545281/

ETU/G2 under Framework contract ENV.G.4/FRA/2008/0112, Revised final report, April 2011

European Commission, 201GREEN PAPER On a European Strategy on Plastic Waste in the Environment,

COM(2013) 123.

19
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reduce ecological risks associated with extraction of crude oil and the processingdef aituto
plastic products®

Due to the environmental challenges associated with the strong growth of plastic waste worldwide,
the EU Commission recently published a green paper on a "European Strategy on Plastic Waste in
the Environment", which highlighthe challenges and opportunities that arise from improving the
management of plastic waste in the EUt is also acknowledged that increasing the use of
secondary raw materials can result in reduced import dependency, cost reductions, increased
competitveness of EU businesses and job creation due to plastic waste collection, sorting and
recycling activities.

Taking into account the overall objectives of the APRAISE project and the case study, the scope of
the analysis is narrowedown to management of ¢usehold plastic packaging waste in the
Netherlands and Germany. Plastic packaging has a share of 39.4% of plastic demand in Europe and is
by far the largest contributor to plastic waste. The Netherlands and Germany have been selected as
case study counteis because they have both implemented policies to manage plastic waste to
support recycling and other useful utilisation of waste and to prevent landfilling of waste. Also the
package of policy instruments in both countries is comparable with a key rolerfmucer
responsibility. Germany has a longer policy tradition with plastic waste management than the
Netherlands so that also longer term policy effectiveness can be analysed. Finally, a focus on both
countries is interesting as most of the Dutch plastiaste prepared for recycling is exported to
Germany for recycling processes.

Policy instruments selected in Germany and the Netherlands

The Netherlands

In the Netherlands, a Packaging Decision was agreed in 2006 (Verpakkingsbesluit) with, a.o., a
recycling target for plastic packaging material. According to this target, by 2012, 42% of plastics used
as packaging material for products supplied on the Duteinket needs to be recycled. For achieving

this targetproducer responsibilithas been selected as the key policy instrumdritis implies that
producers and/or suppliers of products packed in plastics and supplied in the Dutch market remain
responsibleor the collection of the packaging material after consumption of the product.

InordertoNB f S &S Ay RdzadIN®] FINNBRY MEIG2 GIEINE] S20f A3l A2y Q
in 2009, collaboration with municipalities was agreed (and included in Niagional waste
management plan 200920212 In the Netherlands, municipalities are responsible (by law) for
collecting household waste and optimising waste prevention and separation processes. Using this
existing infrastructure, producer responsibility rfglastic packaging waste was operationalised

% Approximately8% of global oil production is used for the production of plastic products: 4% as raw

material and 24% as a source of energy (Hopewell et al. 2009). For the sake of clarity and taking into
account the fact that bidased plastics are still a niche applion, this case study is focused on
petroleumbased plastics only.

2 COM (2013), 123 final.

2 Netherlands Ministry of Housing, Spatial Planning and Environment, Pan@elijk Afvalbeheerplan 2009
2021¢ naar een materiaalketenbeleid.
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through an agreement between producers/suppliers and municipalities on the role of the latter in
the collection and separation of plastics from regular household waste and transfer of the separated
plastics torecycling installations. Municipalities were financially compensated for that from the
revenues of the packaging tax (through thecsdled Waste Fund under responsibility of the Ministry

of Environment). Most municipalities apply a system of-po#ection separation of plastics from
household waste, while a few, larger municipalities apply jpadiection separation systems.

Thepackaging taxwas paid (until 2012) by producers and/or suppliers of products packed in plastic
material €.g. bottles, tooth paste, milk, butter). The tax was levied over the weight of the plastic
packaging material and the revenues were transferred to the Government budget, from where it
was partly earmarked for funding waste separation techniques and prevention of litter (thrineg
Waste Fund managed by the Ministry of Environment; until 31 December 2012 when it was
abolished). The tax enabled a differentiation between primary plastics (higher tax rate) and
secondary, recycled plastics as an extra stimulus for using recyealsticpl Tax exemptions were
allowed for smaiscale suppliers (until 15,000 kg per year in 2008 and 50,000 kg in 2010), still
implying that 95% of plastic packaging material supplied to the Dutch market (8,000 to 10,000
producers/suppliers) is covered.

In the Dutch case study, the efficacy, effectiveness and efficiency of producer responsibility is
analysed in combination with the implementation of the packaging tax and the 2009 agreement
between the Ministry of Environment, municipalities and product digsp on using municipality
infrastructure for plastic waste collection and sorting for recycling. The case study covers the period
20062012 as it marks the start of the Packaging Decision implementation and the abolishment of
the packaging tax in 2013.

Next to these policy instruments, a deposit system exists in the Netherlands for large (at least 0.5
litre) plastic bottles. This system is operated through supermarkets, thereby adhering to producer
responsibility, but not covered by the above describednbmation of instruments to separate
plastics from household waste through municipality infrastructure. Finally, in several municipalities a
tax differentiation system was introduced to reward households for separate collection of plastics
from other houséold waste (in terms of lower taxes if weight of other household waste becomes
lower by taking out plastic waste; plastic waste separately collected is exempted from taxation).

Germany

In Germany, the main identified policy instruments for stimulating letwaéd plastic waste recycling
analysed in this case study are tRackaging Ordinanc@/erpackungsverordung, VerpackV) as well
as theClosed Substance Cycle and Waste ManagemerfKAaslaufwirtschaftsgesetz, KrwG).

In 2005, with the # amendment of theVerpackV, Directive 2004/12/EC was transposed into
German law. The VerpackV (initially adopted in 1991) formulates recovery and recycling quotas for
specific packaging waste streams. Since 1999, at least 60% of plastic packaging materials has to be
recoveed, of which 60% have to be recycled, resulting in a minimum recycling quota for plastic
packaging waste in Germany of 36%. Also the VerpackV puts the extended producer responsibility
principle into practice: producers and distributors of packaging malterre required to take back
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and recover packaging waste (e.g. glass, plastic, cardboard, etc.) and to provide a return, collection
and recovery system.

Similar to the Netherlands, also in Germany the industry was released from itsbaakeand
recoveryobligation. While in the Dutch case municipalities have played a key role in this release, in
Germany the Duales System Deutschland (DSD) was established by the industry, which operates
parallel to the public waste management services. DSD covers @ahoi@y and between 1990 and

2003, it was the only operator of a cournyide takeback and recovery scheme. After enforcing
competition laws in this sector, there are now 10 such operators of 'dual systems' in Germany.

The collection, sorting and recoveny used sales packages is financed by licensing fees paid by the
manufacturers or importers who put sales packages into circulation. The licensing fee is charged by
the DSD, based on the packaging material (glass, paper, plastic) and weight. Packagiiay, mate
which is recycled by the DSD, is marked with a green dot and collected separately at the household
level. In addition to that, the VerpackV introduced a compulsory deposit (0.25 Euro) enefilable
beverage containers. As a result, aaiillable beverage containers are not recycled by the DSD.

The KrWG came into force on 1 June 2012 as the German transposition of the EU Waste Directive
(2008/98/EC) and successor of the Kreislaufwirtschaifitsl Abfallgesetz (Kr'AbfG), which came

into force in1996. Kr\WG aims to protect the environment and human health through the prevention

of harmful effects from waste generation and poor waste management. According to the KrwgG,
anyone who produces or holds waste in Germany has to adhere to -dtepswaste herarchy,
thereby taking into account technological capabilities as well as economic and social impacts. Of
particular relevance for the management of plastic waste is the provision that, if the calorific value
of the waste exceeds 11,000 KJ/kg, energy vecp is considered to be equivalent to recycling; if

not, it is given lower priority.

Table 22 presents an overview of the policy instruments desadibebove as applied in the
Netherlands and Germany.

Table22: Policy instruments most relevant for the recycling of plastic packaging waste in the

Netherlands and Germany

LYLJX S

YSy Gl dAz2y Ay

Policy target EU directive

TheNetherlands Germany

Recycling and recover|
targets for packaging
waste

EU Packaging and
Packaging Waste
Directive (2004/12/EC)

Packaging Decision
(regulatory)

Packaging Ordinance
(regulatory)

Extended producer
responsibility

EU Packaging and
PackaginyVaste
Directive (2004/12/EC)

Packaging Decision
(regulatory), incl.
Packaging taxXtax)

Packaging Ordinance
(regulatory)

Implementation of 5
step waste hierarchy

EU Waste Directive
(2008/98/EC)

Packaging Decision
(regulatory)

Closed Substance Cycle a
Waste Management Act

(regulatory)

Source: Own compilation
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2.3.2 Effectiveness and efficiency
Effectiveness

Analysing the effectiveness of policy instruments with regard to the recycling of plastic packaging
waste was the overriding concern of this case studiywever, it is important to keep in mind that
there are other objectives of waste management policies, such as the overall reduction of waste or
the increase of recovery and useful utilization of waste. Next to recycling, recovery encompasses
thermal recavery and incineration. Against this background, the effectiveness assessment of waste
management policies in the Netherlands and Germany is based on the following objectives:

1. Reduction of plastic packaging waste
2.Increase in recycling of plasticgkaging waste
3. Increase of plastic packaging waste recovery

Based on the situation in Germany, the effectiveness of the analysed policy instruments with regard
to objective No. lappears to be rather low. Although data uncertainties have to be takem in
account, the considerable increase in plastic packaging waste in absolute terms and relative to GDP
that occurred throughout the last years seems to support the argument that policies addressing the
avoidance of plastic packaging waste have largely lieeffiective (seeFigurel). Even though the

costs for collection and recovery of plastic packaging waste pegtly - internalized through the
licensing fees paid to the DSD, they do not give producers sufficiently high incentives to use less
plastic packaging material or to uddéferent packaging materials.

Figurel: Generation of plastic packaging waste in Germany in relation to GDP (1997 = 100)

200

/
100 +

50

0 T T T T
1997 1998 1999 2000 2001

2002 2003 2004 2005 2006 2007 2008 2009

- plastic packaging wastt ——=GDP deflated (base year 199

Source: gvm/UBA (2003, 2009)

For Germany, the effectiveness assessment with regaabjectives No. 2and No. 3starts off with

the fact that the minimum recycling targets of the VerpackV have been constantly met during the
2003 and 2010 period (selable23). From tke year 2005 onwards, the recycling rate has constantly
increased. However, it is not clear to what extent this increase can be attributed to waste policies.
Based on the views expressed in the expert survey, the effectiveness of the VerpackV on the
recyclng of plastic packaging is only slightly positive. One of the reasons for this assessment is that
the minimum recycling quota of 36% specified by tHe rdvision of the VerpackV in 2005 is
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considered to be underambitious and, due to the fact that in tbdofving years the recycling
performance was much higher than the minimum quota, has not offered actors sufficiently strong
incentives. Rather it seems to be the case that the positive development of the recycling
performance was triggered by a combinatiohdifferent system context factors, such as advances in
sorting technologies, the rise in oil prices and the development of quality standards for secondary
plastics. However, it can be argued that these context factors could only effect the recycling of
plastic positively on the basis of existing countrigle collection and sorting structures for packaging
waste. The formation of these structures has been mandated by the VerpackV. The effectiveness of
policy instruments with respect to objective No. 3 dabased on the fact that between 2003 and
2009 the amount of plastic packaging waste increased by 26.6% and, in spite of that increase, the
recovery rate was raised from 75% to 97.2%. According to the official statistics, this development
can mainly be thributed to the increase in thermal recovery. Based on these figures, the
effectiveness of policy instruments that have promoted the necessary public and private
investments in thermal recovery plants seems to be very high.

Table23: Different management options for plastic packaging waste in Germany
. . . 2010 to 200z
in % of plastic packaging waste 2003 2004 2005 2006 2007 2008 2009 2010 . ° )
in % -Points

Recycling n.a. n.a. n.a. 38,1 40,7 447 46,5 451

Feedstock recycling n.a. n.a. n.a. 3,2 2 2,6 1,9 4,3

Recycling total 528 444 39,1 41,3 42,7 473 484 494 -3,4
Thermal recovery 2,3 4,4 8,5 14,4 19,5 21,1 24,3 25,6 23,3
Recycling and thermal recovery 55 48,8 47,6 55,7 62,2 68,4 72,7 75 20
Incineration (with energy recovery) 22,5 253 26,9 26 331 27,9 24,1 22,2 -0,3

Recovery (recycling +thermal 775 741 745 81,7 953 963 968 97,2 19,7

recovery + inceration)

Source: gvm/UBA (2012, 2009)

In the year 2008, policy makers in the Netherlands introduced the packaging tax as an attempt to
motivate suppliers to reduce the use of plastic pagkg material ¢bjective No. ). The tax was

paid by 8,000- 10,000 producers or suppliers, who are jointly responsible for about 95% of the
packaging material supplied to the Dutch market. However, similar to the situation in Germany, the
impact of this &x on the envisaged reduction of plastic packaging waste was very limited, because
suppliers could pass on the tax to the consumers relatively easily. As a result, price increases due to
the packaging tax have, for a selection of products, only amountde3&. This has been enhanced

by the possible strategy that the tax on one product is not included in the price of that product but
passed on to the price of another product.

With respect toobjective No. 2 and No. ,3the Dutch Packaging Decision contairtee objective

that 45% of plastic packaging material had to be applied usefully, of which at least 38% had to be
recycled. In 2010, the recycling target for plastics was increased to 42%. In order to achieve this
target, Dutch household plastic waste isllected both at the source (households) and via
separation from regular household waste after collection. Plastic waste collected at the household
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level is transported to regional throughput stations from where it is sent to sorting stations. Here,
plastics are sorted according to the German DKR specifications (as most plastics sorted for recycling
are sent to German where the recycling processes take place) in several categories of plastics and
sent to recycling companies. 368 out of 415 Dutch municipalitollect plastic waste at the
household level (resulting in 73.8 kt of plastics prepared for recycling). The remaining municipalities
apply waste separation techniques after household waste collection, thereby applying DKR
specifications (resulting in8 kt of plastics prepared for recycling).

In 2012, 48% of the plastic packaging material (both industrial and household) was collected and
sorted for recycling (se€able24). This implies that officially, the recycling target for 2012 has been
achieved. However, the recycling target as applied in the Dutch Packaging Decision is a target for
‘collection and prepeation of plastic waste for recycling'. After collection, the recycling companies
(mainly German) have a scope of freedom to decide on whether to recycle the plastics or to choose
another option for recovery (. thermal recovery or incineration).

Table24: Plastic waste recycling percentages in the Netherlands during 22082
2008 2009 2010 2011 2012

Plastics packaging material supplied to market (kton) 442 4275 454 444 460

recycling plastics households (kton) 6 16 59 79 82
recycling plastics industry (kton) 155 148 157 147 137
recycling percentage (%) 36 38 48 51 48
useful utilisation household plastic waste after sorting a 2 5 19 22 24
not recycled (incineration and useful application as ene

source)(%)

Source: Monitoring reports Nedvang for 262812

At the APRAISE stakeholder and policy workshops (October 2013 and May 2014), stakeholders and
policy makers underscored their concern about this monitoring issue. It was argued that recyclers
make economi decisions on whether to recycle a waste stream or supply it to an incinerator for
energy recovery. Aspects such as relatively-¢omsts of waste (co)incineration (partly due to
overcapacity of incineration plants) and relatively high costs of some neg\steps has caused that
some plastic waste streams have been used for (co)incineration rather than for recycling. As a result,
overall effectiveness of plastic waste recycling may be (much) lower than the amount of plastic
prepared for recycling as presied in the monitoring reports (and summarised Trable 24. A
positive aspect which relates to effectiveness of producer responsibility in combinaitbnthe
packaging tax and agreement with municipalities is that the amount of plastics collected and
prepared for recycling has increased from 6,000 tonnes in 2008 to 82,000 tonnes inoB{Ediye

No.3).

In conclusion, the effectiveness assessmenldgié ambiguous results that have to be interpreted
with caution. The findings from Germany seem to support the argument that the strong increase in
thermal recovery and a lack of political support for recycling impeded a stronger increase in
recycling. Foboth countries it can be concluded that the combination of producer responsibility and
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the partial internalization of the costs for managing plastic packaging waste was effective to
mandate the countrywide buildup of collection, sorting and preparing ste for recycling
infrastructure for plastic packaging waste.

Efficiency

A thorough efficiency analysis would imply that the social benefits of increased recovery and
recycling of plastic packaging waste will be put in relation to the social costsgafisim these
activities. Given the methodological difficulties of these tasks and the limited scope of this case
study, we have to rely on a much simpler and general approach for this assessment.

In Germany, the VerpackV assigns the responsibility féeatmin, sorting and recovery of packaging
waste to the different 'dual systems'. The licensing fees generated by the dual system are an
attempt to internalize the environmental costs of plastic packaging. A breakdown of these costs to
the individual levelields annual costs of 11.5 Euros per capita. It becomes clear that the complex
structure of contractual agreements inside the DSD involves a significant amount of information and
documentation obligations for the parties involved in this system. Thedigations represent a

large amount of the transaction costs, which have been estimated by the German Federal Statistical
Office to reach 69 Million Euros per year (Schulze 2013).

As the dual systems are not only responsible for plastic packaging wastéoall kinds of
packaging materials, the figures that come as close as possible to the licensing fees generated from
plastic packaging are the ones for lightweight packaging materials. Lightweight packaging (LWP)
includes plastics, tin plate, aluminiunand composites. Approximately 89 of the costs and
licensing revenues of the dual systems in Germany can be attributed to lightweight packaging
materials.

Figure2 shows that the total costs of the dual systems have decreased from approximately two
billion Euros per year in the period from 1995 to 2000 to approximately one billion Euros per year

Figure2: Licensing revenues and disposaists of the DSD (in millions of Euros)
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since 2008. The decrease in licensing revenues and disposal costs can mainly be attributed to
increased competition and advances in sorting technologies, which have taken place after the year
2000 (Bundeskartellan2012).

Although this development can be interpreted as a sign of increasing efficiency in the DSD, the high
cost differential between licensed LWP (553 Euros/t) and total collected LWP (281 Euros/t) points to
institutional deficits. The weight of the LWRaterial collected at the household level is almost
double the weight of the licensed LWP. The difference can be ascribed to residual waste that is
accidentally or intentionally thrown away, leftovers attached to packaging material, and non
licensed packging material (freaiding) (Bundeskartellamt 2012).

In the Netherlands, efficiency of the policy instrument producer responsibility for plastic waste
management has been increased through the collaboration between producers/suppliers and
municipalities, e that existing household waste networks could be used. Another efficiency aspect
related to the Dutch case study has been the differentiation in technologies/techniques used, with
some municipalities applying pdllection and others applying pesblledion plastic waste from
household waste separation. This enables municipalities to consider the most efficient approach
within their municipality context (e.g. depending on size, building infrastructure, awareness, etc.).

With respect to the efficiency of applying a packaging tax instead of a fee system, it was concluded
by the Ministry of Finance in the Netherlands that the tax was too small (in term of transactions and
volumes¢ 8,000 to 10,000 producers/suppliers) to leficiently managed by the Dutch Taxation
Office (too high overhead in comparison to the revenues). Therefore, the packaging tax has been
abolished by 1 January 2013.

2.3.3 Factors influencing effectiveness and efficiency

In this section, the observed effectivess and efficiency of plastic waste recycling policy
instruments in Germany and the Netherlands are further explained by exploring:

1 Development of relevant economic, environmental, social and political contexts for plastics
recycling in both countries,

9 The policy processes for design and implementation of the policy instruments for plastics
recycling in both countries, and

i Possible interactions of these policy instruments with other policy instruments and how such
interactions may have positively or negagly affected the effectiveness and efficiency of plastic
waste recycling.

System context

Both in Germany and the Netherlands, the system context for the recycling of plastic packaging
waste is shaped by general debates about waste management, resofficeney and climate
change. However, the range of context factors is much broader than that as also economic growth,
energy prices, technological development, government coalitions, etc., may have an impact on
recycling performances. Below, economic, iemwmental, technical, socipolitical and governance
context factor developments relevant for plastic waste recycling in both countries are discussed.
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Economic context

The impact of economic development on plastics recycling could not be clearly con@ladethe

case studies. The German case study has shown that between 1997 and 2009, the annual growth of
plastic packaging waste was stronger than annual GDP growth. It could also be seen that after 2008,
when the economic crisis began, plastic packagiagte quantities dropped, but it is difficult to
conclude to what extent this has been caused by the economic decline. In the Netherlands,
guantities of plastic packaging material for household goods did not decline with negative economic
growth as consumer could switch to cheaper products for which still packaging material was
needed (ag able24 shows, overall use of plastic packaging material in ththé&tlands, including for
industrial use, fluctuated, but during 20@®12 the trend has been upwards). Stakeholders
interviewed for this study generally felt that the lower or negative economic growth between 2008
and 2012 has reduced overall investor dagss to invest in improving plastic reuse and recycling
processes.

In Germany, oil price rise has turned out to be an important context factor for stimulating recycling
of plastic packaging waste as it improved the economic viability of plastic recgolimgared with
primary production. In the Dutch case study, with its time frame of 22082, such an impact could

not be so clearly observed as the oil price rise was halted in 2008 due to the international economic
crisis. Both German and Dutch staketekl nevertheless indicated that for competitiveness of
plastic recycling oil price development is an important aspect.

Negative influences on the recycling of plastic packaging waste arise from the increased export of
plastic packing waste to other courds, in particular to China, whereby it is not always clear what
happens with the waste (this was emphasised as a negative contribution to recycling effectiveness at
the APRAISE Policy workshop of 23 May 2014).

Environmental context

Around 2006, environmeat awareness in both Germany and the Netherlands was high. This
resulted, among others, in increased general willingness of private households to separate waste. In
Germany, this was reflected in the public willingness to finance the DSD with higher farices
packaged goods, even though consumers do not know precisely by how much prices have increased.
In the Netherlands, it could be observed that the packaging tax was included in consumer good
prices but that consumers could rarely distinguish the taxaiotfirom other price developments.

Furthermore, the debate about climate change in both countries increased the demand for the
thermal recovery waste, including plastic packaging waste. Both in Germany and the Netherlands,
there has been an increasing usé plastic waste in RDF power plants which has resulted in a
massive buileup of capacities for RDF power plants. This development has decreased the costs of
thermal recovery and made recycling less competitive.

Technical context

In both case study coun&s, technological progress with collection and sorting technologies for
plastic waste has been an important supporting context factor for improving recycling performance.
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in Germany the DSD was established by industry and it has operated parallel tokie waste
management services. In the Netherlands, plastic waste collection from household waste primarily
takes place through the existing infrastructure of municipalities (arranged via a covenant between
suppliers, municipalities and national governmesge above).

Techniques for separately collecting household waste before processing this were already available
and applied in The Netherlands (plastic bottles via supermarkets; glass via containers; paper via
containers and doeto-door collection; vegible and garden waste separated in special containers;
and the rest of household waste). However, througke technological development of separating
waste after collection also plastic waste recycling could be stimulated from municipalities which
refuse (e.g., for practical reasons) to introduce a system of plastic waste separation before
collection.

On the other hand, as indicated by stakeholder interviews, the techniques and technologies used for
preparing separated plastics for waste and for the rangcbf waste need improvement in order to
produce a higher quality waste and recycling stream. This is especially important as both country
studies have shown that there have been structural changes in the packaging waste stream with an
increasing use ofamposite packaging materials (e.g. for health protectidipreover, due to

health concerns some plastics may not be recycled as secondary plastics for food packaging if the
plastic waste has been in contact with other plastics that may threaten heli#se aspects have

had a negative influence on recycling as the use of composite packaging materials can render
recycling technologically and economically infeasible (leading to increased incineration of plastic for
energy recovery). Improved techniques foandling composite packaging material would enable
recyclers to produce better recycled plastics with corresponding higher prices and a stronger
competition profile compared to (co)incineration of plastics.

Finally, especially in German, the developmentatiable quality standards for recycled plastic was
important in order to improve market acceptance of recyclates. In the Netherlands, a major part of
plastics sorted for recycling is transferred to Germany so that German quality standards are also
applied by Dutch waste stream actors.

Sociapolitical context

Since the 1990s, both in Germany and the Netherlands, through subsequent policy measures and
investments in waste management infrastructure, labour skills to operate in the waste collection,
separation and recycling chain have become high through job creation and building considerable
experience in the past.

Although political developments have had an impact on recycling performance, according to
stakeholders interviewed recycling performance in bdkrmany and the Netherlands is mainly
determined by long term trends, including EU policy making. The political colour of the government
coalition in office has been less important than this long term trend. For instance, in the Netherlands
the Packaging &ision was taken by a centright coalition while the implementation was done by

a centreleft coalition. The main driver has been the relevant EU Waste Directives and how to
transpose that into national government policies.
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Finally, differences in mertity/awareness of waste separation could be observed. For example, as
observed in the Dutch case study, although general willingness to separate household waste in
different waste streams has increased since the early 1990s, it has turned out that im large
municipalities/cities the mentality and therefore social acceptance of waste stream separation has
been relatively low. Therefore, although initially the Packaging Decision ain@dstits separation

from household waste before waste collection, usthg revenues from the packaging tax, some
municipalities were enabled to apply pestllection waste separation technigues, which enhanced
overall plastic waste sorting effectiveness and efficiency. It is noted that in larger municipalities not
only mentaity and awareness have been context factors, but also practical aspects, such as
apartment blocks with garbage chutes, have made joodiection separation more attractive.

According to the Packaging Decision, municipalities are free to decide whetHerLghJt & - | WLINE
O2ff SOUADZOT SALAW2FAQGLI I aGAO gFaitsS aSLINFrdAzy @S
WLIDRE £ SOGA2yQ GSOKYAIldzS AaO21{E SOSRRY QS | LMzt Ati& OS B
Based on stakeholder consultation itncke concluded that this strongly depends on the willingness

of households to separate plastics at home and that this depends on the context (see below). As a
WNYzE S 2F G(GKdzvyoQ GKS adl 1 SK2ft RS NJ-Gxefytasdd iiatieigh® yaay Ayl
separate approximately 30 per cent of plastics from household wést&ermany, but also in the
Netherlands, uncertainty of private households about the ecological benefits of separating plastic

waste has increased, given the fact that the majoatythe plastic that is separated is not recycled

but thermally recovered or incinerated.

Governance context factors

An important factor for the success of recycling is the ability to monitor the use of plastic packaging
material, waste collection and recycling performance. In the Netherlands, for insthatme the

2006 Packaging Decision, there was no detailed sy$bermonitoring of supplied plastics to the

market and collected as household waste. This had to be developed and has resulted in quite
detailed insights in separation of plastics from household waste. However, through the detailed data
requirement the syem is considered relatively expensive. Moreover, the monitoring of plastic

waste streams in the Netherlands which have been prepared for recycling remains unclear.
Currently, all plastic waste which has been sorted and contracted for recycling are rednitoder
WNBEOeOf AyadQ ¢KSNBFa Ay NBFf AGe -inciheMlion istallatiohsA & LI |
due to cost considerations (see above).

A positive governance context factor in the Netherlands has been the agreement between
municipalities producers/suppliers and national government (for inclusion in the Nativviaste

Management Plan 20620217°4 2 G KIF G Wil 1S 6101 IyR NBO2@OSNEQ |
more effectively implemented (see above section 2.3.1). Initially, there wee complexities as

LINE RdzOSNBR Q NBOeOftAy3da (GFNBSGA RSLISYRSR 2y Ydzy A O
influence. However, the combined implementation of the policy instruments had a positive impact

on recycling performance.

% seeFootnote22.
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Table25: Impact of relevant context factors on the effectiveness of the policy supporting
recycling of plastic packaging waste in the Netherlands and Germany

System context factor ‘ Assessment Netherlands Assessment Germany

Economic context factors

Oil price Slightly negative
(oil price increase halted during
observed period 2002012)

Demand for plastic waste as energy source Slightly negative Slightlynegative

Export of plastic waste Slightly negative

Technical context factors

Techological progress

Quality standards for recycled plastic

Sociepolitical contextfactors

Public awareness and acceptance of plastic Slightly positive Slightly positive
recycling
Use of composite packaging materials Slightly negative Slightly negative

Governance context factors

Governance structures for waste management

Monitoring systems for sorting and recycling of
plastic waste

Not covered during
stakeholder consultation

Policy implementation

Regarding policy implementatian Germany we would expect that the design and implementation

(0)

1

f policy instruments would take into account the following aspects:

The recycling targets specified by the VerpackV would be more ambitious and give actors
(dynamic) incentives to constantly increase their recycling performance. In order to avoid
downcycling, such a regulation would have to be supplemented with furthengdsof existing
regulations that would improve market acceptance of recycled materials.

The principle of extended producer responsibility which is formulated by the VerpackV and the
KrwG is manifested in the obligation to collect and recover packagirsgewblowever, this
principle could be expanded further by making prodspecific requirements with regard to
packaging design that include aspects such as recycling friendliness or a minimum input quota for
recycled materials.

The preference for recyclinover thermal recovery and incineration stated in the waste hierarchy
should be expressed more clearly and give the waste management actors less flexibility with
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regard to the choice between recycling and thermal recovery. Furthermore, such a policy could
be supported by regulations that give economic disincentives for thermal recovery and
incineration of plastic packaging waste, e.g. an incineration tax.

T ¢91 2, p&a. 5, sentence 3, specifies that emissions from the burning of municipal waste are
not subject to the provisions of the act. This exemption was expected to provide economic
incentives for thermal recovery of plastic packaging waste as compared to conventional power
generation.

In the following, we will discuss some of the reasons why obsergelicy design and
implementation deviated from what could be expected.

1 Throughout the design stage of the policy cycle, there was no clear political preference for the
recycling of plastic packaging waste as compared to the use of plastic waste aggy smece.
These uncertainties resulted in the provision of the KrWG that, if the calorific value of the waste
exceeds 11,000 KJ/kg, energy recovery is considered to be equivalent to recycling. Combined with
the relatively low minimum recycling rates spfesd by the VerpackV and the economic
incentives for thermal recovery and incineration, this decision has had a negative impact on
recycling.

9 Furthermore, support for recycling from special interest groups was low compared to the
combined influence of thelastics industry and operators of incineration plants or RDF power
plants.

9 Other reasons for the gap between expected and observed policy design are that recycling
technologies were not advanced enough to make sure that ambitious recycling targetsbeould
achieved. Furthermore, market acceptance for recycled products was very low, in particular in
the food and personal care sector, where legal requirements restrict the use of recycled plastic as
packaging material.

1 Observed economic incentives for theaihrecovery of plastic packaging waste stemming from
the provisions of the TEHG were probably lower and less stable than expected. The
implementation of the TEHG was characterized by an overallocation of certificates in order to
avoid negative economic inagts on energy intensive industries in Germany and offshoring. After
the global financial crisis hit Europe in 2008, certificate prices fell sharply. Apart from this,
positive expectations with regard to the use of plastic packaging waste as an energg baue
induced considerable investments in RDF power plants and coincineration plants
(Alwast/Birnstengel 2010).

The design and implementation of producer responsibilitghi@ Netherlandshas been organised
during 20062012 on the basis of existing policy structures: the tax system for the packaging tax and
the existing infrastructure in municipalities for waste collection and separation. By doing so, also
systems could be used with whichropgucers (taxes) and households (waste collection and
separation) are familiar, although producers had to work with a new administrative system to
determine the tax basis for the packaging tax and households were only used to separate plastic
bottles, not other plastics. Designing the policy based on existing systems also enhanced the
enforceability of the policy objectives. This has had a positive impact on the effectiveness of
achieving plastic waste recycling goals. The implementation of the produceongsility in
combination with the packaging tax has shown flexibility during 20082, as tax rates could be
amended, depending on the estimated environmental burden of plastics, and municipalities could
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use different systems. This flexibility enablédt implementation could be amended depending on
the situations in a municipality (e.g. a smaller vs. larganicipalities and changing composition of
population).

During 20062012, in Germany costs of alternative useful utilisation of plastics waste {egrer

than recycling costs (which was also relevant for the Dutch waste as this is mostly processed for
recycling in Germany). Therefore, there could be an incentive to prepare waste for recycling up to
the level that recycling goals are achieved, butydred that plastics could be used for -co
incineration. As explained above, according to monitoring procedures, plastics offered for recycling
are monitored but since a substantial amount of plastic waste prepared for recycling is exported, it is
not fully dear where this plastic may end up.

As explained above under context factors, in the Netherlands, the agreement between
municipalities, government and producers/suppliers on implementing the producer responsibility,
and the flexibility to use different ¢lection and separation systems, which was not anticipated, was
of key importance to prepare more plastic household waste for recycling.

Stakeholders consulted for this case study indicated that in the design of the Packaging Decision
producers/supplier bd relatively strong negotiation influence so that some aspects, such as target
setting, exemptions from tax, and monitoring processes, were amended in their interest. For
instance, for the monitoring of the recycling performance the branch organisatiolvadg became
responsible, and some stakeholders consulted for this case study argued that this may have led to
perverse incentives regarding monitoring processes and quality in order to be able to claim
realisation of recycling goals. Through the tax systbe enforceability of the taxation was high so

that the expected revenues could be collected. Moreover, as part of their agreement government
and producers municipalities committed themselves to plastic waste separation. The lack of clarity
through monibring of the waste streams that are actually recycled causes the enforceability of
plastic waste recycling targets difficult. In practice, only the amount of waste prepared for recycling
and contracted by recyclers is monitored for determining whether ckioy targets have been met.
Therefore, the collection and separation of plastics can be monitored for enforcing measures but not
the actual recycling.

The arguments regardingkpectedand observed policy implementation are summarizedatle26.
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Table26:

recycling in the Netherlands and Germany

Evaluation factor

Subfactor

The Netherlands

Impact of policy implementation factors on effectiveness and efficiency of policies to promote

Germany

Political & social

Political acceptance of waste avoidance as a poli
objective

Assessment

slightly positive

Assessment

No impact

acceptance

Political acceptance of recycling as a policy objec

slightly positive

Flexibility of waste hierarchy

Slightly negative

Policy
Consistency

Political support for investments in waste
incineration (in the past)

Slightly negative

Slightly positive

Slightly negative

Policy Coherence|

Political support fothermal recovery of plastic

waste emanating from climate regulation (ETS).

Coordination

Collaboration between local and national
governments and producers/suppliers on

Slightly negative

Slightly negative

Slightly negative
(Inter-industry

among
institutions

implementing the produceresponsibility, and the
flexibility to use different collection and separatio

cooperation within
the DSD is impaired

systems

Monitoring of
results

Monitoring of waste prepared farecycling is
unclear and this creates uncertainty about what
share of this waste is actually recycled

by freeriders)

Not covered during

stakeholder
consultation

Policy interaction

Although waste avoidance and recycling are stated objectives of Ganaste policy, effectiveness

and efficiency of the respective regulations seems to be influenced negatively by interactions with
other polig/ instruments. Both, the internal interaction between different waste management
policies as well as the externalténaction between waste management policy and climate policy,
have a negative impact on the recycling performance. Table 4 summarizes the interaction analysis
and the effect of policy interaction on effectiveness and efficiency of the VerpackV and the KiwG
Apparently, these negative interactions originate from conflicting interests between the
stakeholders of different waste treatment optionsei.recycling, thermal recovery and incineration.

In the policy design stage, these conflicting interests hageilted in the fact that, apart from the
requirement to achieve the minimum recycling quota, the actors are flexible to choose the optimal
waste treatment option- taking into account economic and ecological considerationace this
threshold level has den achieved. This regulatory flexibility has made the recycling objective
susceptible to the potentially negative effects of policy interactions.

In particular with regard to the recovery of low grade plastic waste, economic incentives for thermal
recovey and incineration seem to be much stronger than for recycling. This situation can partly be
explained by the negative impact of the TEHG and other climate policy instruments on the use of
fossil energy and the political will to use alternative energyrees (external interaction). In the
previous chapter, the interaction between waste management policies (VerpackV, KrwG) and the
TEHG, a climate policy instrument, was characterized as an external trading interaction. The trend to
use plastic packaging wasas an energy source has resulted in a considerable increase of the
thermal recovery rate between 2003 (2.3%) and 2010 (25.6%). Although this development had a
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positive effect on the useful utilization of plastic packaging waste, it can be assumedheheffect
of the increase of thermal recovery on recycling was negative.

With regard to incineration, the effect of the TaSi on the buifdof incineration capacity and the
economic imperative to utilize these capacities have materialized in low costgfie incineration
(internal interaction). Both thermal recovery in RDF power plants and incineration imply high
investments in technological equipment with an average life span of about 20 years. Hence, the sunk
costs argument put forth by the respeatistakeholders is politically very powerful.

The recycling quota specified by the VerpackV makes sure that high and medium grade plastic
packaging waste is recycled. Due to the lack of dynamic incentives, the VerpackV itself was not
successful in increawy the recycling performance beyond the 36% threshold level. Rather it seems
to be the case that the observed increase of recycling between 2005 (39.1%) and 2010 (49.4%) was
induced by a positive development of the system context, in particular the teobiwall progress of
recycling technologies and the increase in the oil price. However, it must be stated that such a
development could only take place with the basic recycling infrastructure being in place, which can
be clearly ascribed to the provisionstbé VerpackV.

In the Netherlands costs of waste incineration have also decreased, due to overcapacity, so that,
similar to Germany, incineration has become relatively cheap compared to recycling. However,
whereas in Germany this interaction largely tak@ace within the country, in the case of the
Netherlands the interaction seems to be more of a Gerrbanch crossorder nature. Most of the
household plastic waste that is collected in the Netherlands and sorted for recycling is transported
to Germany fo further processing. As explained above, Dutch stakeholders, as well as recycling
organisations such as Recycling Network, have questioned whether that waste will actually be fully
recycled. This question was enhanced by a statement in 2010 by the GOlarfyest Dutch waste
processing company Van Gansewinkel Groep who claimed that only 50% of collected plastics for
recycling will actually be recycled. The other half is estimated to be incinerated in German
incineration plants, as German recycling comiga would consider the plastic waste not suitable for
recycling® According to Dutch stakeholders interviewed, the negative impact on recycling
performance of this policy and stakeholder interaction between Germany and the Netherlands is not
reflected inthe monitored recycling performance in the Netherlands.

Within the Netherlands, the main policy instruments used for prevention, reuse and recycling of
plastic waste between 2006 and 2012 have been producer responsibility in combination with a
packaging ta and a covenant between producers, government and municipalities on organising
producer responsibility in practic8he impact of the interaction between these instruments has
been positive in terms of enhancing separation of plastics from household \{zste at the source

and after collection) and preparing for recycling. As a stode instrument, producer
responsibility is limited as producers/suppliers usually do not have the infrastructure to collect
plastic waste back from households. The paakgdax on its own would not strongly stimulate
recycling as it may only make primary plastics relatively more expensive when compared to using

O ASdz RN} Yl NRYR A yHtS/irecydiSonddwerkbrd/281D/A MR5/ictvditarmharand-
ingezameleplasticafval2/
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secondary (based on recycled) plastics. However, the tax generated funding to compensate
municipalities for theirrole in implementing the producer responsibility and organising public
awareness campaigns. Through the covenant, the infrastructure of municipalities could be used for
plastic waste collection and separation, which has had a strong positive impact oningahe

target of delivering plastic waste to recycling companies.

In addition to producer responsibility and packaging tax, the Netherlands government introduced a
number of other policy instruments which could potentially have an impact on the eféeetss of
plastic waste recycling efforts. These policy instruments are briefly discussed with a view to their
potential interaction with other policy instruments through the behaviour of the identified
stakeholders:

e azy

(@]}

 Differentiation of waste tariffsdo W5 A Fi I NQU Kl a o6SSy dzaSR
households for plastic waste separation through municipal tax reductions.

f Communication campaign | y adzLJLI2 NI K2dzaSK2f RaQ | gl NBySaa
benefits and inform households aboubWw to separate plastics from household waste. This could
have a positive impact on the waste separation and recycling performance, although it has also
created confusion among households as in a few municipalities an alternative household level
plastic wate collection system was introduced (such ilieuzak, which was initially not
recognized by the government (until May 2009).

1 The impact of theEuropean Emissions Trading Scheme (E¥fShe waste management value
chain has been limited due to the lowipe of ETS emission allowances. With high allowance
prices, production of primary plastics would become relatively expensive which could be an
incentive for increased reuse of plastics and increased recycling. Similarly, the possible impact of
the ETS on aste incineration activities have been small during 20082.

Table27: Germany- Impact of interactions on effectiveness and efficiency of policies to increase
recycling of plastic packaging waste (VerpackV/KrwWG)

Impact on

Policyinteractions effectiveness/

efficiency of key Pls
Interaction (-) Neg. impacts on recycling because of low costs for Slightly negative
between incineration as a competing option for waste treatment
KrWG/VgrpackV () Neg. impacts on the objective to reduce plastic packagi
and TaSi
Interaction (-) Neg. impacts on recycling because of increasing deman|  Slightly negative
between for plastic waste from RDF power plants and economic
KrWwG/VerpackV | incentives fothermal recovery
and TEHG (-) Neg. impacts on the objective to reduce plastic packagin
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Table28: Netherlands- Impact of interactions on effectiveness and efficiency of policies to increase
recycling of plastipackaging waste (Producer responsibility, packaging tax and covenant)

Impact on
Policy interactions effectiveness/
efficiency of key Pls

Packaging tax, producer (+) through the combined implementatiaf these
responsibility, covenant with three policy instruments, producer responsibility
municipalities could be operationalised, funding required for wag
collection and separation could be generated fro
producers and existing municipality waste
infrastructure could be utilised

Packaging tax, producer (+) in municipalities where plastics are separated
responsibility, covenant with the household level and where households obtain
municipalities in combinatior] tax reductions as a reward, a stronger plastic was
with Diftar sepaation performance could be seen.

Slightly positive

Packaging tax, producer (+) through public awareness campaigns willingng
responsibility, covenant with to support recycling increased amohguseholds
municipalities in combinatior
with public campaigns

Slightly positive

Interaction of Packaging tax, (-) this interaction has been negative as Dutch
producer responsibility, plastics transported to (minly) German recycling
covenant with municipalities| companies are in practice not always recycled do
with (German) climate policy| relatively high costs of recycling in comparison wit
and stimulus to incineration | (co-) incineration.
capacity

Slightly negative

2.3.4 Conclusion of the effectiveness (and efficiency) assessment bas¢iieoAPRAISE
3-Eapproach

In the above sections, it has been described how contextual factors, policy implementation and
interaction of policy instruments through the behaviour of stakeholders have had an impact on the
effectiveness policies to increase recycling of ptastaste in Germany and the Netherlands. In this
section, a more holistic perspective is taken to explore which of these categories of factors have
been most important towards recycling effects in both countries.

Both in Germany and the Netherland, all ¢er categories of factors had impacts on the
effectiveness of recycling policies, but it could also be concluded that the policy design and
implementation was decisive for the other factors to have an influence. For instance, in Germany,
throughout the degin stage of the VerpackV and the KrWG, there was no clear political preference
for the recycling of plastic packaging waste as compared to the use of plastic waste as an energy
source. These uncertainties resulted in the provision of the KrWG that, ifatoeific value of the

waste exceeds 11,000 KJ/kg, energy recovery is considered to be equivalent to recycling. Combined
with the relatively low minimum recycling rates specified by the VerpackV and the economic
incentives for thermal recovery and incinéicm, this flexibility can be interpreted as a prerequisite

for policy interactions to come into effect. In the Netherlands, the policy implementation decision to

let producers and municipalities sign a covenant for the operationalisation of producer
respo) aA0Af AGEY Syl ofSR STFAOASYG dzasS 2F SEAalGAyY3
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techniques. At the same time, during the policy design and implementation stage in the Netherlands
no clear monitoring protocol was included for monitoring yeling performances. As a result, all
plastics sorted and contracted for recycling are officially recorded as recycled plastics, while in reality
these plastics may still be sent for (co)incineration by the recycler if that is cheaper than recycling.

At the same time, the impact of policy design and implementation on the recycling effectiveness has
turned out to be difficult to predict as this also depends on the economic, social and technical
context factors and policy interactions. For instance, in Gegmnahserved economic incentives for
thermal recovery of plastic packaging waste stemming from the provisions of the TEHG were
probably much lower and less stable than expected. The implementation of the TEHG was
characterized by an overallocation of cddiftes in order to avoid negative economic impacts on
energy intensive industries in Germany and offshoring. After the global financial crisis hit Europe in
2008, certificates prices fell sharply. Rather it seems to be the case that political suppodstivep
expectations of investors with regard to the use of plastic packaging waste as an energy source have
induced investments in RDF power plants and coincineration plants. With regard to incineration, the
effect of the TaSi on the buildp of incineraion capacity and the economic imperative to utilize
these capacities manifested itself in low costs for waste incineration. Both thermal recovery in RDF
power plants and incineration imply high investments in technological equipment with average life
spansof about 20 years.

Important changes of context factors that have positively influenced the recycling of plastic
packaging waste in Germany are the technological progress of sorting technologies and the rise in oil
prices, because both developments impeovthe economic viability of plastic recycling compared
with primary production. Furthermore, the development of reliable quality standards for recycled
plastic was important in order to improve market acceptance of recyclates. The general willingness
of private households to separate waste and to finance the DSD by higher prices for packaged goods
had a sightly positive impact on effectiveness of the VerpackV. Negative influence on the recycling of
plastic packaging waste arises from the increased exdqutastic packing waste to other countries,

in particular to China. Furthermore, the fight against climate change increased the demand for the
thermal recovery of plastic packaging waste, which competes with recycling activities, provided that
the qualityof the waste is high enough to allow for recycling. The increasing use of plastic waste in
RDF power plants is of particular relevance in this context. According to the view expressed by some
of the stakeholders, the massive builg of capacities for wastincineration and RDF power plants
decreased the costs for thermal recovery and made recycling less competitive. Structural changes of
the packaging waste stream have had a negative influence on recycling as well, because the use of
composite packaging nerials can render recycling technologically and economically infeasible.

In the Netherlands, during the observed period (22WA.2) the oil price rise was halted, so that the
earlier observed oil price impact in Germany on use of secondary plastics moulde clearly
observed in the Dutch case. The economic slowdown in the Netherlands after 2008 seems to have
had a slightly negative impact on plastic recycling percentages. First, the total amount of used
plastics did not reduce as consumers had an itigerio switch to cheaper products which were still
packed in plastics. Second, as a result of lower economic growth, waste incinerators were facing
overcapacity which reduced incineration costs and therefore made recycling of the same amount of
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plastics elatively expensive (see above).

A positive system context factor in the Netherlands was increased household awareness of
environmental risks and pollution. This was also reflected by the more active approach of the
government coalition around 2005, anatér on during 200&010, towards stimulating recycling of

LI O1 1 3AYy3T YIFIGSNRAFETET AyOftdzZRAYy3 LI I AGAO0&AD ! y2(GKSN

awareness of environmental issues, was the existence of markets for recycled goods in the
Netherlards, based on longer traditions of separating paper, textile and glass waste. The availability
of markets and awareness had also stimulated technology development for waste separation before
2006, so that the Packaging Decision and its implementation cbefkfit well from existing
technologies.

As a result of the policy design and implementation factors and system factors above, in both
countries, positive and negative policy interactions could be observed. For instance, the German
provision to equalisein environmental hierarchy terms, energy recovery with recycling (for waste
exceeding 11,000 kJ/kg), enabled overcapacity in RDF and incineration plants with lower costs to
compete with relatively expensive recycling activities. This has resulted inreegl@aple of how a

policy design in combination with an economic context development could result in a negative policy
interaction for recycling in both Germany and the Netherlands. In the case of the Netherlands, this
negative interaction has been explanhin the case study by the fact that most of the Dutch plastics
separated for recycling is contracted by German recyclers who could then still decide to pay
incinerators to take care of plastics that are too costly to be recycled.

The case study findingsin be summarised as follows:

‘ Germany The Netherlands

Policy aim 36% 42 %

(recycling target) (Plastic packaging waste contracted by recycle
as % of total supply of plastic packaging mater
in market)

Effect 49% (2010) 48% (2012)

Economicpolitical | + Technological progress - Economic development

and technical + Increase of oil price + availability of technologies

context factors . . . . .

- increasing use of composite materials + environmental awareness
Policy design and | + Clear regulatory policy framework with ++ coveant with municipalities to operationalise
implementation some flexible elements producer responsibility

-low progress on recycling because of stati¢ - lack of clear monitoring protocol to check

recycling quota whether plastics contracted for recycling are

- Flexibility of waste hierarchy as a actually recycled

prerequisite for (negative) interactions with| Policy design and implementation is key

other policies to come into effect. determinant for impact of system factorand

policy interactions

Policy interactions | - Negative interactions with policies that +combined implementation of covenant,
have provided incentives for waste packaging tax and producer responsibility
Incineration - due to low incineration costs, recyclers have

- Negative interaction with climate policies | incentive to have part of plastic waste ¢co
because of increasing demand for plastic | incinerated.
waste as energy source.
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2.3.5 Results for plastics recycling case study from global modeling approach

The above application of the APRAISEe3hod has resulted in an overview of contextual, policy
design and implementation, as well as policy interaction factors which have had an impact on the
effectiveness of plastics recycling policy objectives in Geynaand the Netherlands. In addition to

this qualitative analysis, a quantitative case study analysis has been carried out with the global
model GTAP (see D4.1 for a detailed explanation of this model). For the case study, GTAP has been
adjusted to allow fo an analysis of plastigackaging material useid the food sectorwhich isthe

most important sectofor use ofplastics for packagng products

With GTAP, four different scenarios have been developed in order to analyse the economic context
for the ca® study during 2002012 and beyond. The scenarios are based on different assumptions
about politicaland economicdevelopments (e.geconomic developments andlimate and trade
policies) and they have been further developed to address questions whigh@serelevant to the

policy instruments focussed on in the case study (in particular the packaging tax). The four scenarios
developed for further analysis are:

9 Business as usuallhis scenario containsogsensus projections for macro developments,
including major policies in place or agreed; its main assumption is that economic growth remains
slow with corresponding low prices for GHG emissions.

1 Counterfactual high growthThis scenarishowswhat could have happened withouhe recent
economic criss andif pre-2008 economic growth figure kdacontinued until 2020. The scenario
assumes 20% increase of global investments by 2020a&fh increase in global trading.

1 Global climate agreementThis scenario assumes adoption of an ambitious global telima
agreement, with a resulting increase in GHG emission credit/allowance prices of 50% by 2020
compared to current levels. As a result, oil prices will decrease by 25% by 2020.

9 Trade war This scenario assumes that global trading will be hampered by sentetrade

protection, leading to a 2% drop in world trade, an isolated EU trade position with high tariffs for

EU imports and exports.
For the plastic waste case study, these four scenarios have formed the background to analyse the
impact of a tax on the e of plastic packaging material by producers and/or suppliers when
supplying thé& product in the market. For the Netherlands, such a packaging tax actually existed
between 2008 and 2012 and for Germany, which has not had a packaging tax, the effech af su
GFE KIFa 0SSy &AYdZ ISR Ay | WgKIG AFQ LItAOe a0¢8

As an exampleFigure 3 shows, for all APRAISE countries, the results of a model simulation of
possibleproduction growthimpactsin the food andthe chemicals and plastics sectors in case of an
FYOAUGA2dzA Of AYIGS FANBSYSyYyd | yRefodindustryt Brgey T Wi
uses resources which are also used for biofuel production, a madelation has been conducted

to analyse the interaction between food production and biofuels production (simulated by adding a

Yy 2 O0A2TFdzSt aQ a-as8ghdl Bkrarb assumbs thatdbiofuel Sugpdrt policies are
implemented in Member States). #hows that, in generalproduction offood and chemical and
plasticssuffers from a climate agreement and/or trade war policy context; a situation ebiuduels
hardlyshowsimpacts on the food and chemicals and plastics production figures.

64



Figure3: Context development plastic wasteGrowth in production (% change to BAU)
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Figure3 shows an exception to this general conclusion in the case of the Netherlands (encircled)
where ano-biofuels scenario showa strong reduction in both food and chemicals and plastics
production, as compared to businessusual. This is an impact that is not expected in the other
countries in the simulation. A possible explanation for this result is that the Netherlands has a
comparative advantage internationally in the production of food. réfare, in a biofuels support
scenario, competition between food and biofuel production leads to higher resource prices and a
shift of food production to countries with a comparative advantage in food production (such as the
Netherlands). This situation @ssumed in the businessusual situation. Turning the situation
upsidedown, it can be concluded that in the Mhiofuels scenario, prices for food production
resources will not increase or less strongly, so that the Dutch comparative advantage irothe fo
industry is used less. Consequenthpsence of biofuels stimulation policiésWb 2 2 F dasufd & Q 0
have a negative impact on the Dutch food productigompared to businesasusual with active
biofuel policy). This impact is subsequently also feffrimicals and plastics as, among other, less
plastic packaging material would need to be produced.

Figure4 shows how production, imports and export @hemicals and plastic products in Germany
and the Netherlands would develop under the four scenarios described above. It is shown that
compared to businesasusual, the annual growth rate of plastics production in the Netherlands is
11% higher in the @hate agreement scenario, 42% lower in the Trade war scenario, and three times
as high in the Counterfactual growth scenario. In Germany, impact on plastics production is negative
in both Climate agreement and Trade war scenarios. Similar to the Netheyldmel Trade war
scenario has large negative impacts on imports and exports in Germany.

It is noted that in the model analysis the composition of the aggregate sector in the database
"Chemicals, rubber and plastics" varies between countries. In the Natld=] plastics industry is
particularly prominent compared to most other countries (including Germany). Moreover, in the
analysis it has been acknowledged that European plastic producing countries, including Germany
and the Netherlands, actually may berndfom a global climate agreement, because the competing
industries outside Europe would under such an agreement also become subject to policies aiming at
pricing GHG emissions (in BAU only the EU Member States assume climate commitmEiga)eln
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3 this impact has been illustrated by the increase in plastics production in the Netherlands under a
Climate agreement scenario (as the only country antbieganalysed Member States), which can be
explained by the combined effects of: a relatively prominent Dutch plastics industry and the relative
advantage from a global climate agreement.

Figure4: Chemicals and plastic products (eermany and the Netherlands, annual growth rates
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With respect to the Food sector in Germany and the Netherlands, it has been concluded from the
GTAP modelling analysis thatlike chemicals and plastidbe responses to contextual factofas in

the four scenariospre clearly different between the Netherlands and Germgsse Figure5). In
Germany food exportsgrow stronglyin all scearios, while imports barely change at all (except in
the Counterfactualgrowth scenario).lt is noted though that initial absolute export figures in
Germany, as included in the database, have been relatively low, so that percentage growth figures in
the four scenarios may have become relatively high.

Figureb: Food products in Germany and the Netherlands, annual growth rates

o BAL Clim ate agreement Trade war Counterfactual growth

5%

4%

3% —

2% —

N e e

Production | Im ports | Exports

Germany Metherlands

Producticm| Im ports | Exports ‘

With help of the above described context scenarios a clearer picture has been obtained of how
Dutch andGermany Food and Plastics industries respond to different economic and policy contexts,
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in terms of production, exports and imports. Based on that, a model simulation has been carried out
to analyse the impact of a packaging tax on the production and gugdgbod products (again, this
sector is the largest user of plastic packaging material) in both counfigste6 shows the results

for the Netherlands by comparinthe situation of a packaging tax in the Netherlands only with a
(hypothetical) situation in which all EU Member States implement such a tax. It shows that a
national packaging tax only has little impacts on Dutch food production, as more food prodeicts ar
exported (especially in the short run). This shows that a packaging tax in the Netherlands favours
exports of domestic products, as in other countries these products are not subject to such a tax. At
the same time, it can be seen that domestic consumptaf food products decreases as these
products become more expensive due to the tax. This reduction in consumption is mainly covered by
reduced imports of food products, which can be explained by the limited response by foreign
suppliers to a Dutch packagj tax. For instance, a multinational supplier is unlikely to change its
packaging strategy on the basis of a tax introduced in one country (especially when that country has
a relatively small market, such as the Netherlands). The reduced consumptiormandsd also

seem to confirm that the packaging tax is almost entirely absorbed into consumer prices. Finally, the
comparison between a national Dutch packaging tax anaviEld packaging taxation shows that a
WL FAGAO0 €SI 3SQ ( KiNRadzd Kf a haficdaBot oalp (Bee nEiclddr i | &
Figure6) would have been considerably reduced with a coordinated EU policy.

Figure6: Impact of packaging tax on food industry in the Netherlands.
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happen in case a German packaging tax had been implemented. Interestingly, the simulation shows
that in Germany a packaging tax, similar to the Dutch one, would hadeahzegative impact on

food industry production figures (sd€igure?). This observation could be explained by the fact that

the German domestic market is much morendioant in terms of food products demand than in the
Netherlands, where a relatively large share of food is expdtigks a result, a German packaging tax

®1t is acknowledged thathe Germanexport shows a growth rate due to a packaging tax, but that growth is
based on a relatively small absolutanount of food exports, so that its impact on absolute domestic
production remains relatively small.
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strong and production figures respond to that.

Figure7: Impact of packagingax on food industry in Germany
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2.4 Case studySustainableenergybuildingsin Greece and the Netherlands

2.4.1 Basics of the assessed policy
Environmentalchallenge and policy targets

The improvementn the EU's energy efficiency by 20% is a priority under the EU climate and energy
20-20-20 package, which in parallel, aims to ensure the European Union meets ambitious targets
regardingthe limitation of greeouse gas emissions (20% reduction) and the raising of share of EU
energy consumption produced from renewable resources to 20%, in comparison to 1990 levels for
2020.

Buildings are accountable for 42% of EU's final energy demand and are the producers of 35% of total
greenhouse gas emissionBhe existing policy initiatives oriented towards the sustainability of the
building sector have largely targeted energy efficieneydeed, the EU's Energy Efficiency Action
Plan (20072012f°released in 2006 proposes several directions for a transition towards a more
efficient use of energy resources, underlining that one of the greatest energy saving potential lies in
buildings.At the same time, the Energy Performance of Buildings Diré¢ig®BD, 2002/91/6C
recasted in 2010 by the new EPBD 2010/31/EU obliges Member States to apply minimum
requirements on the energy performance of new and existing buildings undergoing major
renovation. The Directive covers all buildings irrespective of size in both residential and the tertiary
sector. It requires that all new buildings must fulfil a near zemergy standard by the end of 2020

and public buildings by the end of 2018.

% Updated in 2011
%" Directive 2010/31EU http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32010L0031:EN:NOT
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In Greece, tls statement is reinforced by the fact that 69% of the buildings are built before 1980.
The year 1980 constitutes a major threshold since the new thdmaolation Regulation was put
AyiG2 F2NOSO® ! OO0O2NRAY3I G2 | St f Sofilk 3% afxhg hoaséshike 2 T
thermo-insulated (i.e. approximately 3,000,000 of all buildings arelhighergy consuming), while

the age of the buildings, combined with the lack of environmental déSiganks them among the

least efficient buildings in Eupe. Furthermore, the Greek households show the highest energy
consumption in Europe (significantly higher than countries with much colder climate such as Belgium
and the Nordic countries).

In the Netherlands, the built environment is responsible for the%s3®f the total energy
consumption, hence there is a large energy saving potential in the building StBdergy
consumption of buildings is mainly due to heating, hot water usage, lighting, cooling and ventilation.
Therefore sustainable construction arethnological innovations are key elements to reduce energy
consumption in the building sector and temper the environmental impacts of buildings. The average
age of houses in the Netherlands is 38 years old. Half of the housing stock was built before 1970.

In September 2011, the EU 2050 Roadmap to a Resource Efficient fwapeadopted by the
European Commission within the context of EU2020 growth strategy and it concludes that existing
policies for promoting energy efficiency and renewable energy useuiidibgs need to be
complemented with policies for resource efficiency which look at a wider range of environmental
impacts across the lifeycle of buildings.Since energy efficiency interventions in the built
environment may result in the higher geneiati of different waste streams, the main concern is
whether the targets aimed by the energy efficiency policies are achieved under the influence of the
relevant waste management policies.

Taking into account the overall objectives of the APRAISE projedharchse study, the scope of

the analysis is narrowedown to whether policies promoting accelerated energy efficiency
interventions in the building sector (air conditioners, heat pumps etc.) could potentially have a
negative impact on the environment due the higher generation of particular waste streams. We,
therefore, investigate measures oriented towards national targets for the collection and recycling of
wastes derived mostly from the renovation and energy upgrade actions of the building stock,
recently intensified by energy efficiency upgrade policies in the building sector. For the Netherlands,
this case study focuses on residential and -nesidential buildings, in particular on sustainable
buildings renovation and retrofitting activities, incing stationary equipment (such as air
conditioners, heat pumps etc.) and electrical and electronic equipment waste. The main objective is

8 Hellenic Building Thermal Insulation Regulation (HBTIR) was introduced in Greece in 1980, setting for the

first time minimum requirements for building envelope thernpeibtection. KENAK replaced HBTIR in 2010

and imposed tighter thermal insulation and energy performance requirements.

In 2010, the total energy consumption of the Netherlands was 3493 PJ (84.43 Mtoe) that is a 22% increase
compared to the 1990. The totanergy consumption decreased slightly in 2008.1%) and more
significantly in 2009-2.2%) due to the economic crisis, but in 2010 it returned back well above the pre
crisis level (due to a cold winter). However, there seems to be a clear decre®86) (6 the energy
consumption from 2010. [Source: CBS(Centraal Bureau voor Statistiek) and IEA (International Energy
Agency)]

COM (2011) 571 final;http://ec.europa.eu/environment/resource_efficiency/pdf/com2011_571.pdf
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to assess the possible interactions among policy instruments and their potential effect on the
environment.

Policy insruments

In Greece, based on the first NEEAP and included in the second NEAAP several policies have
contributed to achieving energy savings from buildings, towards reaching the 2016 target (16.46
¢2KO Ay SyYySNHe& al @gay3aad ¢KS s ateduded By, Land36681/2009 9 b/ , Q
(pursuant to Directive 2002/E91/[EGs a financial measure to provide incentives to Municipalities

to upgrade and adopt practices targeted in the enhancement of the energy efficiency sector. The
actions covered by the Prograne include: Energy upgrading of the building envelope, energy

upgrade of the E/M installations, upgrade of lighting systems, installation of energy management
systems interventions to public areas of the urban environment, pilot interventions in urban
transport, interventions in other urban (municipal) infrastructure, dissemination, networking and
information actions, etc. Each approved project was financed by 70% in its total budget by National
Strategic Reference Framework (NSRF) ZMIB. The rest30% | & O2 OSNBR 068& adzy A OA
resources.¢ KS [ 6 occMkHAny 2y daaSladaNBa FT2N (KS NBRd
(harmonization to the Directive 2002/91/EC of the European parliament and EU council on the
energy performance of buildingsvas enacted in order to correctly identify the energy needs of

buildings and the necessary interventions that will lead to maximizing energy savings. The National
Strategic Reference Framework4th Framework Programme introduced financial actions for

degSt 2LIAY3I YR LINRPY2GAY3I 99 AYISNBSylGAz2ya YR w9 |{
K2dzZaSK2f Ra¢ t NRB3INIYYSO

The programme aims at improving the energy performance of residential buildings through the
provision of soft loans and subsidies foetmstallation of RES plants and enesgying measures.

The percentage funded by a subsidy or an intefest loan depends on the personal or family

income of the applicant. Low income individuals/families are offered more favourable financial
support pakages from the programme, i.e. higher subsidy, contributing to the moderation in mal
distribution of income and giving luring incentives to low income individuals/families to increase
0KSANI NBAaARSYyO0SQa SySNHe& STTA@aywowed ¢KS SySNHS

=

. Replacing frames / glass panes and installing shading systems,
. Installing thermal insulation in the building envelope, including the roof and the garage
. Upgrading the heating and domestic hot water system.

w N

¢ KS W KIYyEWRAEIA2AYNIt NEINI YYSQ YSIFadz2NBE 461Fa&a AyiNRR
Reference Programme 20@013, through the Operational Programme "Competitiveness and
Entrepreneurship (OPCE II)" and the Regional Operational Programmedinigcllransitional

Support Areasaiming at the enhancement of energy savings in the household sector by the
replacement of old air cooling units with new more efficient ones. The devices could be replaced
included all types of old air conditioners (regardless of year of raature). Any consumer could

withdraw up to two (2) equipment, purchasing new technology, inverter, Jeiglrgy class air

condition, by any store participating in the program. Consumers would pay only the 75% of the retail

price of each new device, with¥al EA YdzY 3INI yiG 2F pnn e€e® {{i2NBa O2d:
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program until June 5, 2009, through the dedicated information infrastructure that had developed to

support the overall implementation of the program. The subsidy amount was given to thera

the store by the Ministry of Development, after submitting the necessary documents and after the
relevant control procedures. Consumers had to return their replaced old equipment to the retail
aK2LJA ¢6KAOK gl a I FOSNBINRAILWBALIKRNE WS DODRADYAYRS{ OF

The Regulation on the energy performance of buildings (KENAK) was enacted by an Official Gazette
407/B/2010 also pursuant to the Directive 2002/91/EC of the European parliament and EU council
on the energy perforrance of buildings. Law 3661/2008 harmonises national law with Directive
2002/91/EC and focuses exclusively on energy efficiency in the building sector with the
implementation of the Regulation on the energy performance of buildings (KENAK). The
establishmet of the general structure and methodology of the Regulation of Energy Performance of
Buildings was published the GG 407/9.4.2010.

The general obligations for energy labelling of appliances and minimum energy efficiency
requirements are set by Directive @5/EC (harmonization of greek law by the Presidential Decree
180/1994). The measure aims to promote the penetration of energy efficiency equipment in the
residential sector by informing consumers about the electricity consumption and the energy
efficieng/ rating of these appliances, and the requirement for minimum energy efficiency of
appliances which ensures a significant reduction of both energy and environmental costs incurred by
consumers. Objective of the implementation of this measure is the donoinatf energy efficiency
equipment in the market.

This Extended Producers Responsibility regardinglteenative management of WEEE concerns the
financial obligation of Producers and importers of products for managing their products after their
use phae, through participating or organizing collective or individual recycling schemes. The
objective of this policy instrument focuses on achieving the national collection and treatment targets
set by the EU Directive (Directive 2002/96/EC). The obligatimisasapplied for batteries, EEESs, cars,
car tyres and packaging.

The relevance of this policy instrument with the case study lies within the collection and recycling of
waste streams related to energy retrofits and focuses on managing the electricahesptipleriving

by energy efficiency upgrade interventions, since it includes a considerable environmental burden,
considering the hazardous substances contained in most devices (heavy metals such as lead,
mercury, cadmium, hexavalent chromium, etc). Parthef waste managing costs is internalized in

the product price. Therefore, producer responsibility is a financial instrument having a direct effect
on the price of the product through internalisation of the waste management costs in the final
product price

In the Netherlands, the selected policy instruments for this case study are the following:

Enery Performance Certificateeflect on the physical characteristics of the buildings. They are
obligatory by law to all new and existing residential and -nesidential buildings from 2008 when
bought or rented. The main objective of this policy instrument is the stimulation of energy savings in
the built environment, including heating, cooling, ventilation, lighting and hot water.
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Reduced VAT rate for insulagirwork and for the labor costs for maintenance and renovation of
homes was available in the period of 268311 for home owners and housing corporations to take
advantage of the reduced VAT rate for energy saving measures on homes (ground, roof and facade
insulation). It also included all labor costs for the performed renovation and restoration activities.
For these activities, the VAT rate was reduced from 19% to 6%.

Temporary subsidy schee for insulation of glasgor home owners, occupiers and owners
associations, who could receive a subsidy for insulating glass, including installment, for homes built
0ST2NB MpdhpZ 6AGK | YFIEAY@NM0.2F emmnn Ay (GKS LISNA

Strengthening of ecodesign andethenergy labelling of appliancesms to promote the desin,
production and purchase of energy efficient appliances by setting minimum energy requirements
and to increase the awareness on energy use of domestic appliances by providing detailed
information about the energy consumption and running costs of thdiappes.

Table29: Policy instruments most relevant for the sustainable energy in buildings and waste in the
Greece and the Netherlands

Policy target EU directive | Sector Instrument TargetGroup L Y LIt SYSy (I (A

type ——
Greece Netherlands

Promoting the Energy Residential Market Residential |a 9 y SNA{-

uptake of energy Efficiency based end-users Savings in

savings in endise Directive | 2 dzd SK

building sector programme

Promoting the Energy Tertiary Market Municipalitiesf Y W9 b 9 w |-

uptake of energy Efficiency based 9CCL/ L

savings in endise Directive programme

building sector

Promoting the Energy Building | Market- Residential |- VAT

uptake of energy Efficiency end-use based end-users reduction for

savings in endise Directive sector for insulating

building sector works

Establishing Energy Building |Regulatory | Construction | REPB EPC

minimum Performance | sector and

requirements for of Buildings residential

energy efficiency in |Directive buildings

buildings sector

Promoting the Energy End use/ |Regulatory | Manufacture | Energy

penetration of efficiency Appliances| (Information| rs Suppliers | Labelling
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Producer responsibilityfor producers and importers that must bear responsibility for the
management of their product at the end of their life stage. Producer responsibility can be
introduced on a voluntary basis or via legislations. On the voluntary basis, this responsdslity h
been operationalized through a voluntary agreement between suppliers and municipalities/
specialized organizations as the latter operate the infrastructure for collecting household waste. The
legislative way is already applied for batteries, EEEs, carstires and packaging. In this cases
producer responsibility is a financial instrument having a direct effect on the price of the product
through internalization of the waste management costs in the product price.

The landfill taxas a waste disposal tax was introduced in 1995 and was an important instrument in
combination with the landfill ban to increase the recycling rate and reduce the attractiveness of the
disposal of waste at landfills.

2.4.2 Effectiveness and efficiency
Effectiveness

CKS LRtAOE FTNIYSE2N] 2F GKS adaAadlrAylroAfAade 27
approach, comprises a number of Directives targeted, on one hand, at the end use energy efficiency
upgrade of the existing, renovated and new Idirig stock, enhancing the energy savings and
limiting the CQ emissions deriving from the building sector through the implementation of
numerous measuresSQbsidies and soft loans for end use Energy Efficiency interventions in buildings,
energy labellingEnergy Performance of Buildings (KENAK)), etied the achievement of collection

and treatment national targets of waste, on the other, deriving from energy efficiency interventions.

Effectiveness of policy instruments targeted in supporting the soahility of buildings, shall
therefore be assessed with regard to the policy objectives:

1 Energy savings enhancement.

9 Collection, recycling and recovering targets of corresponding waste at national level.

Based on the situation in Greece, the effectivenasthe analysed policy instruments with regard to

Objective 1 appears to be quite low, although the interim targets set in the 2nd NEAP (2011) for
2010 (5,1 TWh) have been met. However, it points out that energy savings may not be entirely
attributed to erergy efficiency measures. The achievement of the interim target was achieved, to a

great extent, due to the impact of economic recession in the final energy consumption.
Nevertheless, the effectiveness is policy instrument specific and data uncertainteegodthe

current status of most policies (they are quite new and currently operational) should be taken into

F O02dzyi® C2NJ GKS | YOAUGAZ2dza WAQ¥Smdadion am@shier Sy O0e Q
PNEZ NI YYSQa LISNF2NXI yOS nfin tRrms/o? partiochh&ibndekels akviell a8 E LIS O
progress in the implementation of the EE projedigon the completion of the Programméhe

number ofapplications approvedmounted t0106 out of the 191 submittedAnalysis of theyielded

resultsof interventions specified in the proposalsf the municipalitiesrevealthe followingsavings

(calculated fothe period 20142020):
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Table30: 9aGAYIFIGSR LINAYIFINE SySNHee al gAy3aa I OKASOSR dzy RSN

AV Primary energysavinggktoe) ‘
Interventions to existing municipal buildings 2.35
Interventions to public areas of the urban environment (Streg 2.56
lighting)
Interventions in other urban (municipal) infrastructure 1.05
Total primary energy savings 5.96

(Source: Ministry of Environment, Energy and Climate Change)

¢tKS O2yliAydzayOS 2F (GKS LINRPINIYYST yIYStd@y WW9/ hi
2012) from Municipalitieswhich are expected to yield primary energy savings amounting.3o 8
ktoe.

Ly G(GKS W9ySNHe (I @Ay3da Ay | 2dzaSK2f Ra¥w LINRINIYYS
AYLX SYSYGSR FLIWIX AOFGA2Yy & Y2dzy SR (G2 mMnIyund GAlFE
in primary energy were estimated to reach 248 GW1 (Koe) for the period 20142020
Throughoutthe implementation of the measure (201:2015) 70,000applications areexpected to

join the Progranme resultingin total energy savings amounting to 958 GWh tioe sameperiod.

Furthermore, the KENAK has contributdgnamically to the overall energy savings (around 248

D2 K0OX FfliK2dzZaAK G4KS ydzYoSNI 2F | LILX AOI GAz2y&a FT2NJ 9
due to the plunging of the construction activity.

In the Netherlands, as far as the Objective 1 isceomed, despite the fact that policy instruments
have been in place for a longer period, the market uptake has not been very successful. More in
detail, based on the EPC the primary energy consumption reduction is lower than expected since the
actual energ use of less energy efficient dwellings is less than expected due to a lower comfort level
and the occupants™ awareness of the higher utility costs. On the contrary, the actual energy use of
very energy efficient houses might be higher than expected duihé lack of building control and

the so called rebound effect. The absence of sanctions under the EPBD has resulted to less than 20%
of homes sold with an energy label. Furthermore, the energy labels were adopted at a declining rate
due to the pessimigti attitude of the public media and that the complete uptake of the energy label
system on the market is hindered by the lack of transparency in labeling practices and simple escape
clauses. The Reduced VAT rate for home insulation work programme has |sgvénal
improvements in the existing buildings although there is no concrete study on the effects of this
policy instrument, as it runs in parallel with several other policy instruments and regulations. The
refurbishment rate is increasing, but an estinoat of the effect of the VAT reduction on the total
energy savings from the household sector is not available and would definitely interact with the
Building regulations. The temporary subsidy for glass insulation resul@& ®0 buildings with an
installed average of 13.2 Pwindow insulation, which amounts to a total of 800.003 imstalled

glass insulation. An indirect key effect of the temporary subsidy scheme is the increase in short term
employment perspectives in the glass industry (or preagon of the existing positions in a grave
economic environment). Furthermore, the energy labelling of appliances has been quite pasitive,
the market share of appliances equipped with energy label A has significantly increased relatively to
the less eergy efficient (label B or higher) products. The high market sharelabé\ appliances
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(currently 95% of appliances have attaBel) shows the success of the labeling system. The market
share of appliances equipped with energy label A has significantttgased relatively to the less
energy efficient (label B or higher) products. The high market sharelalieh appliances (currently
95% of appliances have adabel) shows the success of the labeling system.

As far as the second objective is concern@deece in the absence of a landfill tax has introduced
municipal fees. Recycling of MSW in Greece has increased by more than 10% over the last 10 years.
This increase is mainly attributed to concentrated efforts on material recycling, while organic
recyclng is still very low at about 1%, while still more than 80% of total MSW is landfilled. Next to
the MSW, the Waste Electrical and Electronic Equipment (WEEE) is currently considered to be one of
the fastest growindl waste streams in the EU, growing at53% per year. In contrast, the
Netherlands has been using a landfill tax since 1995, and due to the increase in its tariff (around 85
E) the amount of landfilled waste decreased by 60% between 1996 and 2004, while the amount of
incinerated waste increased [B0% and the recycling rate by 20%, rendering thus the landfill tax as

a highly effective policy.

Figure8: Amount of landfilled waste and the number of landfill sites betweer®90and 2008
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Greece, according to data from the EEA (European Environmental Agency) the achieved amounts of
total WEEE collected for years 2008 and 2010 exceeded the national targets amounting to 4.20 and
4.12 kdcaplyear, respectively. Between 2007 and 2008, recycling of WEEE increased by 50%. In
2007, the WEEE collected for recycling represented 71.4 % of the total annual amount of 44,000,
which is the national target. Therefore, the performance of the polisyriiment so far and mostly

before 2011 is estimated to be effective in terms of waste collection targets achieved. In the
Netherlands, 26.5 kg/inh (440 kton) of EEE was put on the market (POM) in 2010 in the Netherlands.
The average for EEE POM was aro2@&@8 kg/inh since 2003 due to the global financial crisis and

the decrease of the average product weight. This means that the collection target of the 2002/96/EC

3L For instance, waste streams ofighting equipment in Greece increased by 64,2% from 2008 to 2009, and continued to

increase during the first year of recession (2010) by 30% (Eurostat). It is noted that Greece has a very high dependence
on landfill for the disposal of their waste.
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Directive (4 kg/inh/year) was already reached in 2010. The Netherlands reached an electronic
collection level of just 28 % relative to the new WEEE recast level of 65 %. However, parallel to this,
there is a total complementary recycling stream of 6.6 kg/inh (110 kton, 25 % of three years POM)
controlled by 9 recyclers in the Netherlands.

Efficiercy
Ly GKS W9b9wD, 9CCL/L9b/,Q LINRPINIXYYS: GKS G20l f

expenditure and Municipalities contribution) was 100 million EUR. State blidget planned to
cover 70% of the total budget that is 70 million EUR. The Programme also covemstheelated
to the recruitment of a consultanby each municipality in ordeto provide support upon the
proposed actions/measures to be included in thmplementation Plan which accounted for
approximately 10% of the total budget per municipalifyhe allocation of thebudget among

t N2 3 NJ YYS @sis the@liowvifgy | E

Table31: Allocation of the budget amon@?’9 b 9 wD, 9 @c@oln Axes9 b /

Environmental
benefit
(reduction of CQ
emissions, kt)

Allocation of Energy benefits

t NBEINI YYSQa ! EAA (Energy savings,

Budget t0€ )

Axis 1: Inf[er_ventlons to existing municipal 65.0% 958,06 4.97
buildings

AXis 2: Inte_:rvent|ons to public areas of the urba 22.5% 483.34 4.9
environment

Axis 3: Pilot interventions in urban transport 6,0% 1709,81 2,09

Axis 4:.Intervent|ons in other urban (municipal) 2.5% 307,07 311
infrastructure

Axis 5:_D|ssem|_nat|onz networking and_ _ 4.0% 98.83 0.29
information actions from Eco driving

¢KS O2y Ay dab/oosD , 2 F9 Qg aim®@nbamely'Bxoikonomo I1'is predicted to
require a total budget of 107 million EUR.

The total budget forth&?9 y SNHE& { I GAy & Ay | 2dzaSK2f RaQ LINE I NI Y
million EUR and was allocated among the regions of Greddee revised Programme (March 2012)

indicated maximum subsidyf up to 70% of the total Grant for the lower income benefigsy with

a maximum budget of 15,000 Eurbp to October 2013, 39,592 applications have successfully

entered the programme with total eligible budget of 40608 EURalmost 9,000 new entries within

4 months with total eligible budget of 351.46il EUR, while the number of completed applications

was 14,829 (number of disbursed projects with a total eligible budg&88f3 mil EUR accounting

for primary energy savings @48GWh The implementation of the policy instrument has created

more than 3,000 neyiobs annually and cumulatively at least 12,000 until its completion.

*funded by the National Strategic Reference Framework (NSRF)220(87

® Financed by the European Union (European Regional Development Fund (ERDF)) and by National Resources, through
the Regional Operational Programmes (ROP) and the Operational Programmeetifiveness and Entrepreneurship”
(OPCE) and "Environment and Sustainable Development" (OPESD) under the NSRE2007
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In the Netherlands, the relevant policy instruments for sustainable energy in buildings have
generated also similar effects. More specifically, the Energy Performance Certificates as no

efficient instrument to improve energy efficiency of buildings. Related costs to the implementation

of energy labels such as governmental administrative costs, educational and training costs are
difficult to identify in this caseThe low VAT rate afipd to labor and material costs if the material

costs were less than 50% of total costs of home insulation. An issue with the VAT reduction from the

tax authorities is that they receive a double invoice for labor and material costs, which both take
placein the building itself, but other general costs are not calculated, therefore the reduction of the

VAT sum for the suppliers does not cover their entire cost. The temporary subsidy for glass
AyadzZ FGA2y KFR NBASNIBSR | eastdrehd § éxisend buiidipgs éfdref A 2 Y ¢
MppPpO YR aa20AFdA2ya 2F K2YS246ySNAR® ¢KS G20l f
FY2dzyda G2 +y | @S NloHd@assOuation BFHRo and HRH+ glasy with a
YFEEAYdZY 2F wmowmd By the endDNbBe Kubsidii [SeRo# the total amount of insulated

glass installed was 1.1 milion’RdzS (2 (KS &dzoaiaRrRe |G | G241t O2
SYyiNIyOS 2F G(G(KS &adzoaiaRe Ayidz2 T2NDOS: GKmdDzaida ¥
which increased the additionality of the scheme to 400,000ofrinstalled glass insulation surface.

In terms of social and employment effects, the temporary subsidy generated an extra 17 and 18
YAfEAZ2Y € (2 GKS 02y ai Ndspartvelyyin aldtionite the agoh@meds H 1 M 7
ny FYR ndod YATEfA2Y € F2NJ 0KSaS @SINAZ HKAOK 2NXA
construction sector.The annual costs of monitoring manufacturers® compliance with the energy
labelling of applianceNB lj dZA NB ¢ onndnnn FTNRY (GKS I2FSNYYSyil f

The producer responsibility policy, implemented in both countries has presented similar effects. In
Greece, beforghe advent ofEPRonly minor recycling ratesvere considered feasible. ERRs
generated ébooming markefor handling androcessingnaterials and has led to the creation of
approximately 1200 new jobs consisting of transporters, workers in the waste management units,
persons responsible for carrying out the administrative procedures for the register of producers, etc.
In the NetherlandsThecosts for the EPR (operational and rebate costs) amounted to 65 ndllion
2000 and was more than doubled to 135 millom 2001. Concerning G@duction, the EPR saved
210 million kg COin 2002. The operational costs, covering the marketing anddlivag costs,
amounted to more than 20% of the rebate costs (especially the handling costs aiming the correct
handling of applications). In addition, with the landfill tdxe revenue was at its maximum in 2001
with more thane 180 million and it decreasetb € 40 million in 2010, but still provided a large
amount of administrative burden and therefore it was eliminated.

2.4.3 Factors influencing effectiveness and efficiency

In this section, the observed effectiveness and efficiencgustainable energy in builiys policy
instruments inGreeceand the Netherlands are further explained by exploring:

1 Development of relevant economic, environmental, social and political contextsuRiainable
energy in buildingsn both countries,

1 The policy processes for designd implementation of the policy instruments feustainable
energy in building$ both countries, and
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9 Possible interactions of these policy instruments with other policy instruments and how such
interactions may have positively or negatively affectec tbffectiveness and efficiency of
sustainable energy in buildings

System context

Both in Greece and the Netherlands, a change in the context system the policy instrument is
SYo SRRSR Ay>x Oly NBadzZ G Ay LRt AOe tsialbigiwkitthéSy G Qa
predicted costs for its implementation. In order to determine the impact of the general system
context on the effectiveness and efficiency of the selected policy instruments, a number of
fundamental political, economic, environmental asdcial factors were investigated in terms of

their expected or unexpected changes.

Below economic, environmental, technical, sogiolitical and governance context factor
developments relevant fosustainable energy in buildingsboth countries are diissed.

Economic context

In Greece, the economic crisis and the broader unfavourable environment has been a key parameter
ultimately determining the framework of our analysis. The incumbent economic decline prevented
the uptake of energy efficiendpvestments in the buildings of the residential and building sector,
due to the high equity capital required for such interventions and the long payback periods of the
investment.

Another important contextual factor positively affected the uptake of enafiigiency interventions

in the building sector has been the upward trajectory of oil and electricity prices, which actually
Y2UAQF0SR O02yadzySNAQ Ay@2ft dSYSyid Ay tNRINIYYSa
LJdzo f A OQ& I ¢ NBy Seaedits & ypgradikghe Sriegyyperisringhcedf their houses.

The building sector has been severely impacted by the recession leading to a significant decrease in

the building activity since 2009 onwatd3onstruction and building activity was thus maifdgused

2y 0dZAf RAYy3a NBy20FiA2ya 6KATS ySg -eaistehtiTRSAsHiBEa Q O2 )
was obviously encouraged by the financial incentives provided by the Government, which also
motivated building and electrical contractors to pide services tailored to the eligible interventions

of the Programmes.

Similarly, in the Netherlands, the predominant factor is the economic crisis and recession. Despite
the growing interest in sustainability, the investment morale in energy efficienegsores has
decreased due to the market uncertainties. As a result of the crisis, consumers have bought less new
and efficient appliances and the construction of energy efficient houses has decreased due to the
declining market. Furthermore, another aspebat affects the sustainable energy in buildings, in
Greece predominantly, is the access to finance, where banks were very cautious in approving loans,
given the economic recession and the current investment climate.

Environmental context

The main drivingforces for energy efficiency improvements are suppliers of energy efficient
appliances, governmental policies and people’s personal behavior. It has become clear that policy
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instruments are often not transparent and consistent enough to obtain the degiffiedt. However,
personal interest has a very strong influence on whether energy efficiency measures are taken place,
thus the sociologicgbsychological factors should not be neglected.

In terms on environmental awareness, consumers have become mucham@® of the relevance

of energy saving and energy efficiency; however there is always a barrier (psychological, economical)
they have to overcome to take actual steps towards energy efficiency measures. People have also
become more aware of waste and phact quality that encouraged producers and suppliers to
provide more energy efficient quality appliances and to separate waste sources that would increase
recycling and recovery.

Furthermore, taking into account energy aspects in the broader environmeaotdéxt, the upward

trend in both oil and electricity prices positively affected the uptake of energy efficiency
interventions in the building sector in the same implicit but positive way, since it raised public's
awareness about the economic benefits ddmg from energy savings in the building sector. In the
Netherlands specifically, with a 99% buildings connection to gas, the price of gas and electricity has
been gradually growing in the last couple of years due to the higher basic price, levies amsVAT.
far as the energy demand is concerned, in Greece, the total energy consumption's increase rate
would fall to approximately 3%. However, the observed figures deviated remarkably from the
expected, demonstrating a sharp drop in the energy consumptioa mat2009 of about3.2% in
relation to the previous year. In the Netherlands, despite the fact that households consume more
energy, in absolute terms they have improved their energy efficiency with an energy saving rate of
1.1%lyear.

Technical context

Themain technological factors that influence the sustainable energy in buildings aexigtence of
specialized professionals and the availability of technology.

In both countries, there is availability of technology and professionals and consultants r@ho a
technically skilled and weihformed on energy efficiency upgrade projects. This factor was
beneficial for the implementation of the relevant policy instruments. Nevertheless, in the
Netherlands it was remarked thaine of the major bottlenecks of isgg EPCs was the lack of
standard training for educating qualified, knowledgeable and independent assessors. The absence of
independent assessors has also delayed the implementation of the EPBD. Later on, educational
courses were introduced to train quaditi assessors; however, the frequent revision of the policy
framework complicated the assessment procedures.

Sociepolitical and governance context

In terms of the socigolitical context, one of the driving factors for increasing sustainable energy in
buildings is the number of jobs created as a result of the policies. It was expected that with the
implementation of the EPBD Directive and the EPCs a lot ofjjoblsl becreated. However, due to

the constant policy framework changes many companies spéo@lim EPCs went bankrupt and
lots of people lost their jobs including independent assessors.
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Broadly speaking, there is a general sense of lack of transparency in public financed projects, in
DNESOSd {LISOAFAOIffer GKS GNIyaLl NByOe 2F LINROS
been questioned by market actors, during the approval arehing stages, which caused very long

delays (they took more than 2 years) impeding the progress in funding and the implementation of

the suggested interventions. In the Netherlands as well, the negative sentiment of the public media

in combination with tke frequent changes and revisions of EPCs had a great negative impact on the
stability, continuity and transparency of the policy framework.

Political stability and the composition af stable governmentatoalition can be beneficial for the
implementation of certain policy instruments. For example, an environmentally concerned
government coalition could be willing to enforce more the system of EPCs.

Table32: Impact of relevant context factors on the effectiveness of the poleypportingsustainable
energy in buildingsn Greece and the Netherlands

Assessment the

System context factor Assessment Greece Netherlands

Economic context factors

Growth rate Slightly negative

Investment climate

Slightly negative

Construction activity Slightly positive

Oil/Electricity/Gas price

Access to finance Slightly negative

Households incomes/savings Slightly negative

Ecodesign of products and installations Slightly positive Slightly positive

Environmental context factors

Environmental awareness No impact No impact
Energy efficiency and energy consumption in th. (No significantimpactwas Slightly positive
household sector noted)

Technical context factors

Skilled labour Slightlypositive Slightly negative

Availability of technology Slightly positive Slightly positive

Sociapolitical and governance context factors

Number of jobs created Slightly positive Slightly negative

Political stability Slightly positive Slightlynegative

Transparency of approval and licensing
procedures

Level of citizens confidence and trust
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In the Netherlands, the respective government in charge, independently on the obldhne
coalition, has clear goals and intentions to increase sustainability. However, the goals can be more
ambitious and energy saving processes can be more accelerated when a certain color of coalition
reigns. This could be observed when the ce#édr coalition Balkenende IV has introduced the
Clean and Efficient (Schoon en Zuinig) Program with ambitious targets of 30% of greenhouse gas
reduction by 2020, the annual 2% energy efficiency improvement and 20% increase in the share of
renewable energy. Tiese targets have already been moderated by the centre right government
(Rutte 1) causing the preparation of policies more uncertain.

Finally,building arbitrariness is common in urban environments in Greece. The evaluation phase of
the dossiers revealethottlenecks concerning the existing institutional framework and individual
peculiarities regarding the legality and ownership of public buildings and other infrastructure,
eligible for funding, which were not provisioned by policies and therefore led laydenegatively
affecting he performance of the policies.

Policy implementation

Regarding policy implementatidor sustainable energy buildings Greece the main outcomes are

T 09ySNHe O9FFAOASYyOé t NRBIANIYYSOY ndldaé unfadrabedzy A OA L.
SO2y2YAO OfAYFGS Ay Ylye OlFasSaz GKS omx: 27F |
municipalities' equity capital was not affordable. Nevertheless, market actors who were involved
in the Programme assigned by the Municipalities to jmevechnical advice, services, supply of
materials and equipment, etc. reported that the programme's low success rates were highly
attributed to the delays during the evaluation and approval stages of the documentation
submitted. About the reasons for det in initiating the evaluation of the proposals submitted,
the Ministry pointed out the following reasons: the required modification and completion of the
institutional framework of the Programme; changes relating to the transfer of management
responsibities to local governments and the procedures for the establishment of the external
Register of Evaluators of the Programnitehas also been reported by market actors that the
Programme did not promote adequately innovatiy@ore expensive but withhigher energy
savingyield potential) technologiesaffectingthe competitionwithin constructionmarket (some
professionals were favoured more than otlser

1 (Energy Saving in Househ®Rrogramme) In order the Programme to start rolling, a number of
obstacles réerring to the building permits for undertaking building interventions and other
bureaucratic procedures had to be managed. Ministry proceeded to a number of actions to
accelerate the procedures required by national law. As far as the block apartments are
O2yOSNYy SRz Ay DNBSOS GKSNBE Aa y2i adzOK |y Ayal
would assume the authority to plan and implement energy efficiency measures in buildings.
Therefore, the Programme faced a number of difficulties in multi apeart buildings, since in
various case the owners could not reach an agreement regarding the necessity of such
interventions and the cost burden.

For the Netherlands, the respective outcomes are:

1 The implementation of the EPBD was delayed due to sevecabrfaincluding the lack of
transparency, reliability, accuracy of the prescribed methodology, a standard training for
educating qualified and independent assessors and the high price of the energy label. The system
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of EPCs did not have the desired effeatsl did not address effectively the necessity of the
energy performance improvements. Since the system still does not work properly, the EU is
planning to apply sanctions if the Netherlands do not comply with the rules.

1 There is an absence of national &wtion studies, but from a market perspective, the
refurbishment rate is increasing, but an estimation of the effect of the VAT reduction on the total
energy savings from the household sector is not available and would definitely interact with the
Buildirg regulations, as insulation materials include glass wool, rock wool and polystyrene and
exclude windows, doors, window frames and glazing.

1 The direct effects of the subsidy scheme in terms of energy savings were quite substantial, as
during 2010 after thenstallation of the glass insulation through the subsidy, an energy saving (in
heating mainly) of 15 million frgas was estimated, out of which 6 milliorf mere additional
savings.

1 The energy labeling scheme for appliances has been a success, sincentpbamce of
manufacturers with the92/75/EEirective can be assessed as very high and currently 95% of
appliances have already arntla@bel in the NetherlandsThe scheme managed to provide a
legitimate platform for technology innovation in the industrf electronic appliances and useful
information about energy efficiency to consumers. The energy label helps buyers to make
rational purchasing decisions and make them aware about the importance of energy saving.

Theimpact of transposition and implementati factors on the effectiveness and efficiency of the
selected policy instruments will be discussed in detail. The main transposition and implementation
factors that played a vital role in the outcomes of the policies for sustainable energy in buildings ar
summarized in the table below:

Table33: Overview of the transposition and implementation factors

Type of

Evaluation factors Subfactors

factor

Motivation to invest

Familiarity

Political & Social Acceptance
Equity

Adaptability

Coordination and Management among Institutions

Policy Coherence
Transaction Costs

Policy Consistency PI consistency with Sustainable Development targets

Implementation factors

Administrative set up & feasibility

Implementability Financial feasibility

Enforceability

A % 4 A x

584LMAGS GKS SELISOGSR KAIK Y2GAQFiGA2y Ay@Said TNRY
F2N) AyOfdzarazy aAadaylfta ¢gSNBE y2did GKFG LINRPYAAAY3S
unfavorable economic climate and in many cases. The motivédomvestment provided by the

programme was high enough and positively affected the performance of the measure, however due
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to the incumbent economic recession, the 30% of the total budget was occasionally difficult to be
O2y (i NR 6 dzii SR 0 &n fandsy PoCielshntfe kedsbrS,a2h@ Errgy Savings in Households
programmehas not triggered the motivation expected. Following the evaluation of the Programme

by the Ministry, more attractive financial incentives and looser participation criteria werec@tu
whichsignificantly increased the application for inclusion receivadhe Netherlands, in addition to

the economic recession and market uncertaintige® absence of sanctions in the EPC for disobeying

the law led to a low compliance. Therefore atigquy EPCs and taking energy efficiency measures
became dependent on the investment climate. In contrast, the VAT reduction in the Reduced VAT

rate for home insulation was considered as an incentive to promote home insulation, nevertheless

from the busined LISNRLISOGA PSS GKS STFSOG o1 a F2dzyR ljdzA G S
next to its mandatory character, was enhanced by the manufacturers’ and producers’ increasing
g NBySadaa 2F SySNHe al@Ay3a yR O02yadzYSNEQ Ay dSNE
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increase in its familiarity to enhance its impact. Furthermore, when attracting other sectors, such as

the residential end use sector, tv spots, internet, rad® vaell as participatindpanks providing
informational pages to their websites and raising public awareness regarding the benefits of the
investmenthave contributed to theoromotion ofthe Energy Saving in householgogramme

Equity concerns are a vemgnportant factor for the success of policy instruments. Both relevant
policies in Greece deliverdugh equity in terms of distribution of benefits, since the programme
addresses Municipalities and especially most densely populated Municipalities, wigbvet a
significant boost to the market of related technologies. Nevertheless, new technologies were not
adequately promoted (that would yield higher energy savings) while these policies favoured
professionals of specific technologies, materials and sesvisolar thermal collectors, aluminium
frames, etc.) and this fact had a negative impact in the competition. In the Netheri@mtispwners

with higher income have invested in energy efficiency improvements, although they might have
already intended tdake those measures without EPCs, while policymakers expected an increase the
willingness of building owners/renters with lower income to invest in energy saving measures,
however, this did not happen.

Most programs in both countries offered a wide randeetigible interventions and technologies in
targeted end use sectors (VAC, Office equipment, Lighting, Total fuel consumption, Total electric
consumption, etc) and were adapted to legislative and policy updates in order to allow eligible
technologies irthe market uptake process.

Concerning the coordination and management among institutions, WH® b 9 wD | O CL/ LI
programme had a negative impact due to the long delays in evaluation and approval procedures.

The transaction costs (due to technical coeifms providing expertise regarding the energy

efficiency interventions), although not substantial, could have been reduced with a better
coordination among institutions. Similarly, the lack of coordination between the Ministry and the

Banks that woulgbotentially result in a more efficient administration mechanismagatively affected

the implementationof the YB#ergy Saving in the Househdlj®ogrammedue to delays reported

uponthe channelling of information to bank employees but alpomn theloan agproval procedures

In order to reduce transaction costs, the evaluation of the forms was performed by the participating
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Banks, reducing the costs of the public budget. In the Netherlahdsto the frequent changes and
the lack of transparency and cohemnin the EPC policy framework, market actors have suffered
huge losses.

Policies for sustainable energy in buildings normally are aligned to Sustainable Development goals.
C2NJ GKS w9bowD, 9 C @sL farl &sb gocia berels? a&&lJcondéded, the

AYLIE SYSy (Gl dA2y 2F t NBIANI YYS sawouldCaisd @vdrénest anbygd G K S
citizens; seek to change behavioral patterns of citizens regarding the efficient use of energy and
environmental protection; lead to the upgrade of living comatis in buildings and cities and the
improvement of daily life of the citizen, while also create new jobs.

On the other hand, significant discrepancies were identified with the building code that stipulates
horizontal property rights in condominiums whetbe majority of the Greek population lives,

therefore difficulties in the implementation of the policy instrument arise since a 100% consensus of

all owners in the building is pnequisite by programme terms. As opposed to the situation in the
Netherlandi 2 Ay DNBSOS (GKSNBX A& y2G adzOK Ly AyadAaddzi
assume the authority to plan and implement energy efficiency measures in buildings. In the
Netherlands, the environmental benefit was quite strong as a result of th@, Bice the latter
promotesefficiency measures such as improved insulation, installation of energy saving appliances.

Participating lanks have alleviated theadministrative burden 2 ¥  (iBke8gy SH¥ing in the
HouseholdQRrogrammeby beinginvolved notonly in the evaluation of the applications and other
documentationand the loan approval stage, but also in the implementation of the projeboys,
instructingthe projects to collaborating electrical/construction contractors and materials/equipment
supplers. Although Banks have been remarkashgpticalin approving loans to applicants, thus
limiting the overall success factgamounting to 19% according to market actoes)d financial
feasibility of the programme, their involvement in the Programme wasimated as beneficial in
terms of adequate transparency throughout the evaluation procedures and tracking the progress of
the project As regards the monitoring mechanism of the measure, it is facilitated upon the
submission of the 2nd EPC verifying thiatk S LINP 2SO0GQa Sy SNHeé& (F NBSGa
accordance to the relevant decision for approval, i.e. that the residence has been upgraded by one
energy class, to the Bank, among other supporting documents in order the last disbursement of the
loan totake place.

¢CKS RYAYAAGNWORFEDO RAICOLNMBINIAY YIS 61 4 ljdz8aiA2y S|
delays during the evaluation and approval of the documentation submitted by Municipalities, along

with the lack of transparency. The expectation refjag the ability of the issuing Body to
successfully monitor the progress of the projects did not deviate substantially from the observed

result; CRES supported the monitoring and evaluation of the progress of operations in close
cooperation with beneficidaes Municipalities, taking initiatives for corrective actions; however, the

tardy state responses for the approval of the project files had a negative impact on the effectiveness

of monitoring procedures as well.

The arguments regarding expected and obserpolicy implementabn are summarized iflable34.
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Table34:

sustainable energy in buildings in Greece and tketherlands

Evaluation factor Subfactor

Motivation to
invest/participate

Greece
Assessment

slightly positive

Impact of policy implementation factors on effectiveness and efficiency of pekcto promote

The Netherlands
Assessment

Slightly negative

Political & social
acceptance

Familiarity slightly negative No impact
Equity Slightly positive No impact
Adaptability Slightly negative

Policy Coherence

Coordination and
management among
institutions

Transaction costs

Policy

Consistency wittsustainable

Slightly negative

Slightly negative

Slightly negative

Consistency Development Targets

Administrative setup and
feasibility

Slightly negative

LG Financial feasibility

Enforceability Slightly positive

Policy interaction

In Greece, recemnational policy instruments providing financial incentives to end users for energy
efficiencyinvestments in the building sector were generally found to act synergeticatigrms of

their contribution to energy efficiencyobjectives along with the fact that they target at different
sectors in the building environment (namely the residential and public tertiary sector) throughout
their implementation timeframe. However, within the po}i mix, overlaps and inconsistencies have
been observed with reference to the increased costs burdening the state budget. Moreives,
three of the most vitalEEpolicy instrumentgnamely the Changing A@onditioring, Energy Saving

at householdsand ENERGY EFFICIEN@grammespre voluntary, there is risk of not achieving a
minimum level of the desired target or even exceeding it, due to the pi@vof disproportionately
attractive financial incentivelsom State, questioning the efficiency of thmlicy instrument. The
effect of the policy mix of financial incentives on the market system is also considered as overlapping
in the sense that it promoted the diffusion of sandédv-hanging fruif2 technologies (namely
principally aluminium frames, glaganes, solar thermal systems, efficient@nditioners, etc.) and

in this way the competition remained closadd limited

A possible interaction of financial incentives with mandatory requirements (such as the EPBD) is
rather favourable in terms of tget achievement. The integrated scheme guarantees that a
minimum level of target is achieved, while it also allows some degree of flexibility with its voluntary
St SYSyid 5ANBOG aSljdzsSyOAy3a AYydiSNI OlA2y oI a
{FT@Ay3 0 K2dzaSK2f RaQQ tNRINIYYS:E aiayoOoS GKS
AyOf dzZRSR Ay (GKS tNRINIYYSQA LINPOSRdAzNI f adSL
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and after the implementation of the EE projects. Consequently, netrggnesavings could be
estimated, taking also into account the cost optimal of the interventions to be included in the energy
efficiency upgrade projects of households. However, since all costs were covered by the
LINZ AN YYSQa 0dzR3AS{ I yinskunenBavasaadsyclatadwahyincreaked fidarfcial O
costs burdening the state budget. Inevitably, technologies promoted by the financial incentive
t NEINI YYSas fA1S WWOYSNHE {IFI@Ay3a G K2dzaSK2f RaQ¢
/ 2 R $pecifications, they included in their eligible interventions, those technologies and materials
that would ensure energy savings according to the Building Code, reducing competition to
innovativeenergy efficiency technologies. In contrast, in the Nethatg linking financial incentives

to mandatory requirements can create overlapsince their general aim is to increase energy
efficiency of the built environment and their target stakeholder groups are similar (households and
services). Voluntary finandiand supporting measures for the EPCs describe the energy efficiency a
certain dwelling and supposed to give information to building owners about the possible energy
efficiency improvements. In reality, only energy labels have become mandatory whilaitbed
advice about energy efficiency improvement is only feasibleey are extensively used by social
housing associations due to requirements to issue their complete stock with EPCs in 2009, but very
little by private homeownersDue to the frequent cAnges and inconsistency of the EPC policy
framework, the trust in the energy label system has drastically decreased. Owing to the
inconsistency of the policy framework, companigsedalized on energy performance advice
suffered huge financial lossel aldition, there are no sanctions for disobeying the law regarding
EPCs, therefore less than 20% of houses are sold with an energydabséquently, there is a need

for the development of a consistent and reliable EPC framework to achieve the energgneific
targets set by the EU and the national government. When extending these interlinkages to energy
appliances labelling programs, synergies can appear.

As regards the policy instruments objectives, EE policies that include the replacement of old energy
inefficient equipment was stated to have an indirect positive impact to the Obligation of Producers

a measure oriented towards the achievement of waste collection targétsnational level since it

could potentially demonstrate a synergetic interactionerms of target achievement, provided that

competent entities take actioe.g. in the case of Changing Air Conditioning ProgramiAmjyever,

Ay OFasS &ddzOK LINRP@GA&AA2Y Kla y2i 6SSy LIXIYyySRZI 99
Saving at Adza SK2f RaQQ YR W9bowD, 9CCL/ L9Db/ , Q FT2NJ ad
relate with the Obligation of Producers. In the Netherlands, the waste reduction pobcees

indirectly linked to the energy efficiency policies by the fact that constructotivities e.qg.
replacement of old ad inefficient equipment and construction materials generally result in
increased amount of waste streams. This can strongly influence the national waste management
collection and recycling targets. Through the Dutcmpbance schemes, the collection target for

electronic equipment is achieved and the combination of landfill tax and ban successfully diverted

construction waste from landfills towards other alternatives such as recycling.
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Table®6: Greece- Impact of interactions on effectiveness and efficiency of policies to increase
sustainable energy in buildings

Impact on

Policy interactions effectiveness/
efficiency of key Pl

Interaction between ENERG| (+) Scope and objectives are considered synergetic | Slightly negative

EFFICIENCY, ENERGY SAY () Neg. impacts on promoting the same technologies

N (RIS SIAIOIERES (-) increased costs on the state budget

Interaction between ENERG| (+) Scope andbjectives are considered synergetic Slightly positive

EFFICIENCY, ENERGY SAY (-) Neg. Impacts on promoting the same technologieg

IR IOl R ENEI IS (+) Pos. Impacts in terms of target achievement

through information diffusion

Interaction between ENERG| (+) Positive indirect impacts to obligated producers Slightly positive
EFFICIENCY, ENERGY SAY when competitive entities are aligned
IN HOUSEHOLDXENAK and
extended producer
responsibility

Table7: Netherlands- Impact of interactions on effectiveness and efficiency of policies to increase
sustainable energy in buildings

Impact on
Policy interactions effectiveness/
efficiency of key Pl

Interaction between EPC, (+)VAT reduction and temporary subsidy for
Reduced VAT for insulation worl insulation work have successfully supported the
Temporarysubsidy for glass system of EPCs. Sightly positive
insulation (-) the implementation of EPCs is inconsistent an

unreliable, therefore less effective than originally

anticipated.
Interaction between EPC, (+)The interaction between the informatidmased
Reduced VAT for insulation worli energy labelling to appliances and policy mix 1 h
Temporary subsidy for glass apositive impact on energy efficiency
insulation and Energy Labeling ¢ improvements due to the supportive nature of
appliances energy labelling of appliances.
Interaction between EPC, (+) Successful interaction of energy efficiency
Reduced VAT for insulation work technology deployment and achievement of was
Temporary subsidy for glass reduction of older technologies
insulation, Energy Labeling of
appliances, Producer
responsibility, Landfill tax

2.4.4  Conclusion of the effectiveness (and efficiency) assessment

In the above sections, it has been described how contextual factors, policy implementation and
interaction of policy instruments through the behaviour of stakeholders have had an impact on the
effectiveness and efficiency of policies to increase sustagnabérgy in buildings in Greece and the
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Netherlands. In this section, a more holistic perspective is taken to explore which of these categories
of factors have been most important towards effects in both countries.

In Greecethe broader unfavourable investment environment, as a result of the economic crisis has
been a key parameter negatively affecting the performance of policies. Fuel poverty and escalating
energy costs, along with the constrained construction activity urdex garticipation to energy
efficiency upgrade efforts, therefore increasing the participation in the Programme. Moreover, the
existence of a stable and concise target set by the newly introduced Energy Efficiency Action Plan,
has definitely benefited inisitives towards this direction. The transparency of the licensing and
approval procedures caudevery long delays (they took more than 2 years) impeding the progress in
funding and the implementation of the suggested interventions. During the evaluatiosepbfathe
dossiers, bottlenecks concerning the existing institutional framework and individual peculiarities,
regarding the legality and ownership of public buildings and other infrastructure, have been
revealed, and inevitably led to delays, negativefgeing the performance of policies.

Implementation factors were also vital for the poor performance of policies for sustainable energy in
buildings. The lack of a more efficient administration and coordination mechanism between
Institutions, especially ding the evaluation and approval of the submitted by Municipalities
requests for funding, have impeded the target achievement of the measure. However, lengthy
evaluation procedures were mostly the outcome of building arbitrariness (concerning the legality

and ownership of public buildings eligible for funding) as well as the inability and delay from the
Ydzy AOALI f AGASEAaQ &ARS (G2 TFdzyR (GKS NBad 2F om: 2
concern the financial feasibility aspect of the policiesweleer, according to market actors, the
involvement of cooperating Banks in the evaluation and licensing procedures improved the
transparency of these procedures, while also restrained the transaction costs. On the other hand,

theo Y1 aQ Ay @2 u@ddivSrigtér crietiaRegding the credit ability for loan approval

of the applicants. The last factor also concerns the financial feasibility of the Pl and played a
RSGSNNBy:dG NBfS G2 tNRINIYYSQa &adz00Saaszand SI RAY 3
prerequisites for the entrance to the programme. Poor coordination and management during the

t NEINI YYSQA AYLI SYSyidGlFrdAzy NBEFGS G2 GKS 1 01
Ministry to the Bank employees, mostly regarding the updates atdyl @ Sa 2F GKS t N2 3
terms of inclusion. Following the access to capital issue, an outcome of the financial incentives in the
Netherlands is thathe refurbishment rate is increasingut the actual effect of the VAT reduction in

floor and roof insulation was not significant and did not create additional effects than the
autonomous trend. With a 6% reduced VAT rate though, the reduction of the VAT sum for the
suppliers does not coveheir entire cost.When building codes are set, such as the EPC in the
Netherlands, one of its expected impacts was the positive effect on the housing prices, namely the

price discount in the less energy efficient houses and price increase of the morey esféoient

homes. The trust in the energy label is rather low in the Netherlands; therefore the label is often not

used by transactions, despite having awareness of it. Nevertheless, the outcomes of standards are
quite different when referring to appliams, as the market share of appliances equipped with

energy label A has significantly increased relatively to the less energy efficient (label B or higher)
products. This is also partly due to the market interest of producers that promote such products

with a higher added value.
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As far as the waste reduction policies are concerned, at least in Greeeaf the major obstacles

was the freerider effect, induced by producers who avoided to contribute their financial support for

the operating costs of the dettive System, either because they were actually not aware of their
obligation for financial contribution to the scheme, or because they deliberately avoided to
participate. The unfavourable investment climate along with the decrease in the income and
expenditure of households hadnaA Yy RA NBO(G A YL} OG 2y LINPRdAZOSNBQ | ¢
obligation to the scheme. Collections targets were also difficult to reach due to the lattie of

LJdzo £ A 0Qa Sy @ANRYYSyGalt ¢l NByWEBREavergdificul kaskily R S NB
O2yasSljdsSyitfte AYLSRSR GKS tLQ&a loAaAfAaGe G2 NBFOK
GKAOK 6SNB RSGSNNAYIYG F2N GKS tLQ&a LISNF2NXIyOS:s
mechanism allowed the incwence of freerider incidents, therefore affecting to a considerable
RSANBS (GKS WWY2iAQI GAz2y (2 Ay@SadQQ AYLI SYSydl G
out to be very efficient since the collected amount did not just cover the expenses)do provided

a large amount of reserve.

2.4.5 Contextual esults forsustainableenergy huildingscase study from global
modelling approach

In addition to this qualitative analygsesented abovea quantitative analysis with the global model
GTAP (see DA4.fbr a detailed explanation of this modeteveals some additional information
especially about the contextual factors affecting the policies on sustainable energy buildings
particular, the impact of the economic crisis on energy consumption and ecmtistn activity can be
assessedEnergy savings due to the policy measures are difficult to estimate because of the very
high impact of the Greek economic crisis on energy consumption during past six years. The counter
factual growth scenario simulation aWws an annual percentage increase in residential energy
consumption that equals the percentage decrease in the BAU. Figure 6 shows the differences in
electricity price for Greece and the Netherlands in 2014 and 2020.

Model simulations include, inter aligesults on construction sector, dwellings markets, and energy
consumption by households. The sector data used in the model is aggregated and based on national
input-output tables, not revealing fine details of for example waste and recycling streams. The
LINBRAOGAGS LIRGSNI G Y2NBE 3ISYySNIt tS@St Aa ySo@e
simulation with the GTAP model shows a 38 per cent drop of dwellings prices in Greece from 2008 to

2014. This compares well with the actually observed 35 per deatease over the same period in

Greek urban areas (according to Bank of Greadex of prices of dwellingsfor the Netherlands,

the Business as Usual simulation suggests corresponding 6 per cent drop of dwelling prices, whilst

the actually observed deease in nearly 20 per cent.

The economic contextvas analysed by GTAP using four alternative scendrased on different
assumptions about political and economic developments (e.g. economic developments and climate
and trade policies):

9 Business as usbiaThis scenario contains consensus projections for macro developments,
including major policies in place or agreed; its main assumption is that economic growth remains
slow with corresponding low prices for GHG emissions.
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1 Counterfactual high growth: Thienario shows what could have happened without the recent
economic crisis and if pr2008 economic growth figure had continued until 2020. Compared to
Business as usual, The the scenario assumes assumptions imply 20% increase of global
investments by 2020with a 5% increase in global trading.

1 Global climate agreement: This scenario assumes adoption of an ambitious global climate
agreement, with a resulting increase in GHG emission credit/allowance prices of 50% by 2020
compared to current levels. As a u#s oil prices will decrease by 25% by 2020.

9 Trade war: This In this scenario assumes that global trading will be hampered by increased trade
protection, leading to a 2% drop in world trade, an isolated EU trade position with high tariffs for
EU imports ad exports.

In order to assess the actual contribution of the economic crisis to the observed energy savings, we
focus on comparisons between the Business as Usual and Counterfactual Growth scenarios. We look
at the construction and electricity sectors: ehformer gives an indication of the building
development, including investments to new energy saving solutions, whereas the latter is the main
type of energy used by residential sector.

Figure9 and Figure 10 show the simulated developments of construction and electricity sector
productions in Greece for the Business as Usual and Counterfactual growth Scenari@9PB0as

well as the actual figures (EUROSTAT) 20048. Both sectors have developed in a whgt is
similar to the simulated BAU that does not include any energy savings promoting policy instruments
other than the Ebvide CQ emissions limiting policies. The growth rates under the Counterfactual
Growth are significantly higher, following the tibthat was observed prior to the cridls

Figure9: Construction sector in Greece (2007=1)
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% The 2004 figure for Greece is partially explained with the booming activity due to the Olympic Games in

Athens.
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FigurelO:  Electricitysectorin Greece (2007=1)
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Error! Reference source not founBligure 11 and Figure 12 show the simulated corresponding
developments in the Netherlands. The actual Electricity sector growth has been somewhat lower
than the simulated BAU case, suggesting that some external factors have affected the consumption,
but whether that can be attributed téhe policy instruments focussed in this case study cannot be
determined for certain. As the construction sector has also been hit harder than simulated, it is likely
that the behaviour of economic agents in general has been more cautious due to thethaisis
assumed by the model.

Figurell:  Construction sector in the Netherlands (2007=1)
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Figurel2:.  Electricitysectorin the Netherlands (2007=1)
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These results stronglguggesthat the low electricity demand isostly due to the crisisHowever,

the other contextual scenarios reveal that the policies targeting energy demand in general do have a
clear impact on consumer behaviour. Compared to the BAU, the Global Climate Agtegoutth

lead to 5 and 2 per cent lower household electricity consumption in 2015 in Greece and in the
Netherlands respectively, which are due to the price increases. The efficiency of the policy
instruments promoting installation of energy saving equipmintlso likely to depend on overall
economic conditions. While the electricity prices have continued to increase, under higher economic
growth the simulated electricity prices would be 20 per cent higher in Greece and 9 per cent higher
in the Netherlandsdue to both higher demand and higher emissions prices. This, in turn, would
make investment in energy savings more interesting.

2.5 Case studyThe impact of hydropower generation on river basin

Hydropower generation is presenting a challenge in reachingtiple environmental policy

objectives. As being a form of renewable power generation which causes almost zero greenhouse

gas emissions it contributes to RES expansion as well as emission saving targets. However as plants

are also impacting on affected we bodies by creating ecological and hydromorphological
pressures on natural river systems, by constructing hydropower plants the achievement of nature
(especially water) protection targets may be on risk. As a consequence, H@dNW A Y3 d K& RNER LJ2 .
conflicté results in debates concerning hydropower permissions wailte and also already at the

level of EU legislation a possible policy conflict in the context of hydropower deaisikimgs arises.

In this case study it is demonstrated and assessed iOWhi g &8 (KS GK&RNRBLERZ SN O
the EU Member State levels Austria and Slovenia, focusing on the implementation of hydropower

plants on the one hand and water and nature conservation on the other hand. While thereby in

Austria the entire sectoof small and midsized hydropower plants (maximum capacitgOMW)

and in Sloveniathe entire sectof & Y f f KeéRNRBLIZ2 SN LX I ydia oYl EAYdzy
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considered, a specific example in each country has been chosen as a starting point fleddetai
surveys.

2.5.1 Basics of the assessed policy
Environmental challenge and policy targets

Within the European Union both, renewable energy expansion and corresponding emission savings
as well as the protection of natural (water) habitats are subject of theofi@an environmental
policy framework.

In 2000, the Water Framework Directive (WFD) (2000/60/EC) has been implemented to secure the
protection of European water bodies in future. It aims to achieve a good ecological and chemical
status/potential for surfacevater, a good chemical and quantitative status for ground water until

2015 (2027 at the latest) as well as to prevent further deterioration of all European water bodies in

future. The construction/operation of hydropower plants may possibly be crucial thier

performance of the WFD, thus if resulting in (rawoidance of) significant ecological impacts on

affected water bodies. Therefore in achieving the WFDs targets, hydropower decision makings need

to ensure coherence with environmental objectives gilwnthe WFD. This is in addition not only

affecting newly planned projects (prevention of further deterioration) but also the reconstruction of

old plants which are no longer in line with the new implemented policy requirements. Regarding the
outcome of thed K8 RNB LI2 6 SNJ O2y Ft A00G¢ 2y GKS aSYOSNI {GF (¢
Framework Directive and its national implementation has therefore been identified within this case

study as key player on the nature (especially water) protection side af tke® RN2 LJ2 4 SNJ O2 y Ff )

However the cornerstone of Europeans nature conservation legislation, thus not only focusing on
water but also on the protection of biodiversity and natural habitats in general, is formed by the
Habitats (92/43/EEC) and Birds (20D97/EC) Directive which are aiming to halt and reserve the loss

of biodiversity by e.g. defining the implementation of habitats serving the protection of biodiversity
Oabl GdzNT wWnnn FNBFA£€O0OD . dzi GKSAS RANB@ants @S a | NS
LX I yySR (2 0SS f20I0SR gAGKAY SO2t23A0rffte asSyaa
not the case in general. As a consequence the Habitats and the Birds directive, although relevant in

the specific examples of assessed MembeteStaare considered on a more aggregate level than the

Water Framework Directive but are seen as part of the assessment of the WFD, since this directive
already takes into account prevention of water ecology deterioration, which is assumed as possibly
being the main environmental issue in the context of hydropower generation.

The same alsis the casdor the Environmental Impact Assessment Direc{@@11/92/EU) which is
intended to be applied on projects with possibly significant environmental impacts by verifying or
hampering their realisation already at the outset, thus possibly also affecting hydropower plants.
However, whethehydropower plantsneed to be abject to environmental impact assessments is
left to the particular Member States by applying either chyecase examination or specific
thresholds and criteriaWithin Austria e.g. hydropower projects are only subject to environmental
impact assessmenti their capacity exceeds or rather achieves a gittlereshold¢ 15 MW in
general, however depending on other criteria this threshold may be Jawereas in Slovenia every
hydropower plant independently of its size needs to undergo an environmentaitiagsessment.
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The main counterpart to the WFD (together with the introduced nature conservation legislation) as
YEAY 1S@ LXFTe@SNI 2F GKS 46FGSNkylFGdz2NB LINRPGSOGAZ2Y
legislation is formed by the Renewable Enelgsective (2009/28/EC). It is imposing individual RES

target achievement obligations for different Member States by following the 2008 decided package

of energy and climate change legislatiohthe European Commission. This packegtudes the

targets toRSONB I &S INBSyYyK2dzaS Il & SYAadaArAz2ya o0& HE:> oOfF
share of renewable energy sources (thus also electricity generated from smallmidsized
hydropower plants, however not specifically) in final energy consumpti@®%e until 2020As a
consequence the construction of new hydropower plants/ the improvement of already existing plants

may help EU Member States to achiever their RES target set by the Renewable Energy Directive.

Austria, which has generally been chamtted as a European Member State with a historically and
ongoingstrongfocus on hydropower generation (in 2011 it has been reported that more than 50% of
total electricity produced in Austria originated from hydropower plamibgreas the share of
hydropower regarding total electricity ppduced from RES sources amountatinost 90% is
therefore also planning to increase hydropower expansion in future, thus in order to reach its RES
target. Also within Slovenia, where in comparison to Austria in 2011 Haesof electricity
produced from hydropower plants of total electricity produced has been reported as only ~30%,
however the share of hydropower regarding total electricity produced from RES sources has been
reported as exceeding 90%, an expansion of t&ygdwer in future to reach the national RES target is
pursued®

As a result a challenge to reach multiple environmental objectives given byEthiepean
environmental policy framework related thydropower decisionmakings occurén both Member
States thus possibly resulting in performance failure of various national environmental policy
instruments acting either in the policy area nature/water protection or renewable
expansion/climate change mitigation.

National policy instruments

In Austria the WFD has &e mainly implemented via the amendment of the National Water Act in
2003 by generally adopting a lot of the WFDs wording. However in some specific questions the
national water act has been specified also by various corresponding decrees and promulgations
which have been coming into effect not as recently after some yebmportant in the context of
(smalt and midsized) hydropowerdecisionmaking are the (1) river basin management plan
(decree)(most important policy instrument for the implementation tbe WFD¢ status analysis,
action plan) (2) the quality target decree; ecology of surface watefecological water status
definition), and the (3) national hydropower criteria catalogu@gmportant supporting document in
hydropower approval decisions acdimg to the waterlaw, especially regarding expected water
status deteriorationjt includespossibledecision criteria considering ecological, energy management
and water management issuesljo not endanger the requested target achievements of the nation

s Kampa, Eleftheriayon der Weppen, Johanna; Dworak, Thomas (2011): Issue paper (final version); Water management,
Water Framework Directive & Hydropower: Common Implementation Strategy Workshop; Brusskds02.2011,
available underhttp://www.ecologic-events.eu/hydropower2/documents/IssuePaper_final.pdf
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water act, all usages which exceed the public use of water bodies (e.g.-(amdlimidsized)
hydropower projects) have to undergo an authorization procédss is also being the case in
Slovenia, where the WFD has also been implemented via a quiiarspolicy instrument the so
called Act on Waters in 2002. Alike the national water act in Austria the Slovenian act on water
forms the basis of granting water concession within the country and is also specified in some
guestions by corresponding decreasd promulgation. Important in the context of hydropower
generation in Slovenia are mainly (1) the decree on criteria for determination and on the mode of
monitoring and reporting of ecologically acceptable flows, which specifies minimal flow which must
be guaranteed by performing actions (e.g. hydropower generation) in water bodies as well as (2) the
decree on the river basin management plan for the Danube basin and the Adriatic sea basin,
adopting a plan and targets of managing water objects and watsasaof these basins by 2015.

In Austria, incontrastto Slovenia, the national implementation of the WFD is also supported via a

second policy instrument (environmental support agtd ¢ F § SNJ SO2f 23@8¢é0 3INI YyGA
measures to improve the ecologicgaydromorphologicalytatus of affected (in some cases related

to hydropower generation) water bodies, thus aiming to support the WFD in achieving its aim to
achieve a good ecological status/potential for all surface waters until 2015 (2027 at th.latest

¢KS RSTAYAGAZ2Y 2F ablddzNy wHnnné FNBFa a Sttt |2
the Habitats and Birds directive, are in both countries also implemented via similar policy
instruments. In Austria the nature conservation act varfer different federal states, whereas

however planned hydropower plants in all areas independently of its size generally need to undergo

an authorization process. The procedure is stricter if the planned project is located within a
European nature cons@rl G A2y oO0abl GdzN} wWnnnéo | NBFE® ! fa2 Ay
independently of its size need to undergo an authorization procedure according to the
SY@ANRYYSyYy(lf LINRGSOGAZ2Y | Ol 6KAOK A& Ay adzo
coming into play. Additionally to the environmental protection act in Slovenia however, also the act

on nature conservation which regulates environmental impact assessment is relevant in the context

of hydropower decisions, thus again independent of therbpdwer plants size. On the contrary,

although such an act is also existent in Austria, it is not generally relevant for hydregesisions

in Austria as environmental impact assessments of hydropower plants arelepemdent and

therefore just slightlyrelevant for smal and midsized hydropower generation on which the case

study is focusing (see section above: environmental challenge and policy targets).

Regarding the policy framework to expand renewable energy sources and the corresponding
implementtion of the RES directive on the other hand, two national key policy instruments have
been identified in Austria. The green electricity act provides subsidies for power generation plants
based on renewable energy sources (for spaaitl midsized hydropowr plants (maximum capacity
XX20MW) it provides either feeth tariffs or investment incentiveg sizedependent). The law for

the electricity market regulates the Austrian power industry and includes federal state specific
specifications, thus requiringn ithe case study area Styria the accomplishment of an authorization
procedure if the capacity of a hydropower plants§200kW. As a consequence the law for the
electricity market is the legal framework for the permission of new hydropower plants ini&ustr
however the green electricity act, by directly increasing the motivation to invest in RES projects,
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renewable energy sources is imbedded within the diedaenergy act, thus regulating the Slovenian
power industry but also providing feed tariffs for hydropower generation via the regulation on
supports for electricity generated from renewable energy sources (guaranteed purchase or
operational support fo plants> XLOMW, operational support only for planig10MW). Additionally
specific target settings for the share of RES in final energy consumption as well as for electricity
produced from RES sources (thus also for hydropower generation) is specified Blovenian
national action plan for renewable energy sources.

Table35: Policy instruments most relevant for hydropowedecision makings in Austria and Slovenia
: . : Instrument LYL SYSYul 0A2Y
Policy target EU directive tvpe
yp Austria Slovenia
Protection of water bodies Water Regulatory| National water act + | Act on water + specificatior
(achievement of a good status, Framework specificationgrelevant in| (relevant in the context of
prevention of further Directive the context of HPRiver | HPP: decree on criteria fo
deterioration of all water bodies| (2000/60/EC) basin management plan| determination on the mode
quality target decree, | of monitoring and reportig
ecology of surface water of ecologically acceptable|
national hydropower flow, decree on the river
criteria catalogue) basin management plan fo
the Danube basin and the
Environmental support Adriatic sea basin)
actca 6 G SNJ S
Expansion of renewable energy] Renewable Market- Green electricity act Energy act + regulation or]
sources (incl. but not exclusivel| Energy Directivg  based, supports for electricity
hydropower) (2009/28/EC) | Regulatory generated from renewable
energy sources
Law for the electricity National action plan for
market renewable energgources
(AN-OVE)
To halt and reserve the loss of |Habitats Directivi Regulatory Federal nature Environmental protection
biodiversity; definition and im (92/43/EEC) + conservation act act
plementation of habitats serving Birds Directive
the protection of biodiversity (2009/147/EC)
6Gblk Gdz2NI  HAAN | Environmental
To yenfy Y hamper th'e Lig 2218 Act on nature conservatior|
realisation of projects with Assessment
possible environmental impacts Directive
already at the outset (2011/92/EU)

SourceOwn compilation

In the following assessment, the focus will be on the national implementation of the two key players
GAGKAY (G(KS
introduced nature conservation legislation)wasll the national implementation of the RES Directive.

In Austria these two key players are the national water act and the green electricity act, whereas in
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Slovenia it is the act on waters and the energy act. In both cases the former policy instrument
implementing the WFD and the second the RES directive.

2.5.2 Effectiveness and efficiency
Effectiveness

National implementation of the WFD/ nature conservation legislation

Generally the WFD imposes EU Member States to meet given requirements and commands, thus
especially regarding the achievement of its two main targets to prevent further deterioration and to
achieve a good ecological and chemical status/potential for seirfaater, a good chemical and
guantitative status for ground water until 2015 (2027 at the latest), which is also concerning
hydropower decisiormaking. However, although the target achievement is rather obligatory, the
WFD and therefore also its nationaiplementations in both Members States surveyed include(s) a
number of possible exemptiongdeadline extensionachievement of less stringent objectives,
temporary deteriorationand the failure of the commitment to prevent further deterioratigrarticle
4(4)-4(7) WFD. Such exemptions are however only possible under specific circumstances (e.g. lack
of technical feasibility, disproportional high costs, new sustainable human development activities,
the reasons for modifications are of overriding public ietretc.), which in succession are varying
depending on the specific exemption case. Although such exemptions are generally lawful, if
becoming the rule in practice, they may possibly become crucial for the WFDs national
implementations effectiveness. Thefore the effectiveness of the national implementation of the
WFD in both Member States surveyed has been measured regarding the number, degree and
frequency of taken exemptions.

Regarding the achievement of a good ecological status/potential for surfater wntil 2015 (2027

at the latest), which is in contshto the achievement of required chemical conditions mainly
affected by hydropower generation, Austria as well as Slovenia, alike many other Member States,
have shifted their target achievements farsignificant proportion of water bodies to 2027, the last
deadline possible. Within the first river basin management period which runs to 2015, Austria has
planned to ecologically improve only 2% of its water bodlesvever there is a prioritisation for
2015 starting with the largest water bodies in the country where in succession the most expensive
investments are needed), following by 7% until 2021 and by 57% in the last five years pdssible
Slovenia on the contrary already 35% of all water bodied #re currently failing good ecological
status in the Danube basin are planned to be improved until 2015, the improvement of other failing
water bodies will be alike in Austria postponed to 2027.

Although it is legitimate to expand the deadline of aciigva goodecologicaktatus/potentialof all

water bodies to 2027, the shifting of a high share of activitieslater yearsis bringing high
uncertainties for the policy instruments effectiveness. Thus in both Member States, although
Slovenia is currentlon a better path until 2015 than Austria, the national implementation of the
WEFD in the context of achieving a good ecological status/potential of water bodies can be estimated
as currently rather ineffective. Anyhow there is still the possibility thathe end of 2027 a good
overall ecologicattatus will be achieved.
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Regarding the prevention of further deterioration on the other hand to date in Austria already many
exemptions in the context of hydropower permissions have been made. Since 2005 ningtiexe
approvals in Austria (excluding Carinthia) have been reported, whereas five of them are related to
GKS NRAGSN] dadNEP 9aLISOAlLffte Ay GKS OFasS addzRe |
was observable (five since 2085)However also irSlovenia in the year 2011, four hydropower
permissions have been already reported to be applied according to WFD article 4(7), which allows
the failure to prevent further deterioratioff. However as Austria is generally not considering that
new hydropower pants will lead to deterioration if located within a water body showing a good
status and therefore not automatically resulting in an exemption procedure, this is done in
Slovenid’. As a result to construct a hydropower plant within a water body currently showing a good
status is possibly much easier in Austria than in Slovenia, thus possibly being also more crucial for
the WFD national implementatns effectiveness.

In addition in Austria such exemption approvals have been observed to be apparently also planned

in future, however this not only in the context of the water law but most likely also regarding the

Y6 GdzZNBE O2y aSNIDI (A2 yH AOME | IYNRS S5 3opK SINGS (ldeNda a A6t S S
also included (if realized, 55% of all planned projects will be located in environmental sensitive
aead® @ Ly {f2@8SyAl 2y (KS O2yGNINBZ yI (ddz2NBE 02y &SN\
FNBF& FNB o0FNBfe SyRIYyadISNBR o6& ySg LIIYYSR Ke&éRNE
a lot of exemptions regarding hydropower power permits has been made in Austria, is completely
unused for hydropower generation in Slovenia.

As a result althogh a few exemption procedures regarding hydropower permits have been reported
in Slovenia, Slovenia has achieved a quite good effectiveness regarding the prevention of
deterioration of water bodies. In Austria however, where already a lot of exemptiotheg inontext

of hydropower permits have been made and are also planned to be made in future, the national
implementation of the WFD regarding the commitment to prevent further deterioration has been
currently identified as rather ineffective.

National impémentation of the RES Directive

By measuring the effectiveness of the national implementation of the RES Directive in both Member
States it is referred to the current status regarding the achievement of specific expansion targets

% Berlakovich, Nikolaus (federal minister of agriculture, forestry, environment and water

managenent)(2013): Anfragebeantwortung: Wird die Ausnahme zur RegAftwendung des
Kriterienkatalogs Wasserkraft; 15260/AB; Vienna, 23.09.2013;
available underhttp://www.parlament.gv.at/PAKT/VHG/XXIV/AB/AB_15260/index.shtml
Kampa, Eleftheria; Von der Weppen, Johanna; Dworak, Thomas (2011): Issue paper (final version); Water
management, Water Framework Directive & Hydropower: Common Implementation Strategy Workshop;
Brussels13-14.09.2011,
available underhttp://www.ecologic-events.eu/hydropower2/documents/IssuePaper_final.pdf
B1ryYsgStiRFOKISNDIFYR O0HAMOUOY eltddchiver@mibsNIvEsseda@fndkrief ih & G S
Planung; Stand 31a NNI Hamo =
available under: http://www.umweltdachverband.at/themen/wasser/wasserkraft/uwd

wasserkraftwerksliste/
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with have been set for hydpower generation in Austria as well as in Slovenia in order to reach their
individual obligatory RES share in final energy consumption until 2020.

In Austria within the green electricity act a target of an increase, based on the 2010 level, of
350MW/ 1. 50GWh until 2015 or rather collectively of 500MW/ 2000GWh until 2020 has been set
for smalt and midsized hydropower (maximum capact§f H n @éndration. By considering the
expansion degree of last recent years thus also implying consistent frame oosd{average of
57.704 MW/ 230.67GWh annually) by using data sets available for capacity expansion in MW for the
target achievement calculation, the 2020 expansion target will likely be met, although the 2015
target will clearly be failed. However by usidgta sets available for electricity generation in GWh,
the target achievement will clearly be failed for both, 2015 and 2020 (whereas in thigleasgcity
generated by smalland midsized hydropower plants supported by investment incentiassvell @
electricity generated by smaland midsized hydropower plants which have been already dropped
out of the feedin contract are excluded).

In Slovenia an increase in installed power of all hydropower plants of 1,693MW until 2020 is
targeted. In 2012 akady 1,254MW has been installed. Small hydropower plants (maximum capacity
>KLOMW) are foreseen to contribute to the achievement of the target, whereas in the action plan for
renewable sources of energy (2010) projections for installed electricity pragufitom SHPP for 10

years in the future have been made. By comparing these projections with actual data fe2@0D20
Slovenia indeed managed to install enough new hydropower capacity to meet current projection
targets; however the energy production wasmMer than projected, as a result from worse hydrology
within the surveyed years. Also although the 2011 capacity target was likely met, only few new
(S)HPPs have been installed the years after and Slovenia will probably have though job in achieving
its gods until 2020.

Efficiency

National implementation of the WFD/ nature conservation legislation

Efficiency of national implementation of EU directives refers to the question whether the effect of
the instruments could have been achieved with fewer resouaceshether with the same resources

a better effect of the policy instrument could have been achieved. Regarding the national
implementation of the WFD in both countries surveyed it is difficult to assess whether the planned
budged will be sufficient to fance all necessary activities and measures until 2027. In Austria
currently only a little of the planned budget has been spent to date, thus based on the shifting of the
target achievement to the last years possible as introduced above, which is in soordegsosing

also high uncertainties on efficiency. In Slovenia in addition to such uncertainties based on the
shifting of the target achievement, also two other factors: increasing costs due to tougher
environmental regulation to maintain water status good conditionand the redirection of money
available to preserve good water status and using it for other actguth as HPP construction,
however emphasises also the possible failure of desired efficiency.
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National implementation of the RES Directive

Regarding the efficiency of hydropower expansion, both in Austria as well as in Slovenia, the support

of hydropower in comparison to other RES technologies belongs to the cheapest forms of RES
expansion support. However especially in Slovenia, althoughkyptl expand RES expansion was
designed to increase energy from all RES, some technologies, especially photovoltaic, have been
increased more than others due to more lucrative famgl. This possibly being crucial for the
efficiency of the national impleentation of the RES directive regarding (S)HPP expansion as possibly
some investors in SHPP decided to wait for better economic climate or even to invest in more
lucrative technologies. In Austria also another possibly crucial factor for the efficiency of
KERNRLER2GESNI SELI yarzy KF-a 0SSy ARSYGAFTASRY AyONB
O2y Tt AO0G¢ o6FaSR 2y So3aod f2y3a fS3IFf LINPOSSRAY3IA
countries surveyed has been identified as generally being thepastdorm of RES support, some

other occurring factors are in various cases able to negatively influence the efficiency of the RES
Directives national implementation.

2.5.3 Factors influencing effectiveness and efficiency
System context

In thissectionsystem ontext factors that had the biggest influence tive performance of national
key policy instrumentswill be compared betweeithe two countries Slovenia and Austria. Most of
the time contextfactors for both couniesturned out to have similar impactshether these were
positive or negativebut in some cases reassbehindthe impacts of system context factorave
been identified as being ratheiifferent.

In addition, in the following only system context factors are listed that are most relevant (both,
negatively or positively) for policy instruments performance in at least one of the countries
surveyed. Additional context factors which had not been identified as being significantly relevant for

L2 f A08 AyadNHzySyd Qa LISNF 2 Ndslarg ae§lected/ altRoygh idehtiied(i KS &
and further described in the full country reports.

National implementation of the WFD/nature conservation legislation

1 The economic developmentvas hit very hard in both countries with the appearance of the
economic dsis inthe years 2007 and 2008. Initially it was expected that economic growth would
just be stalled for a while with a small decline in growth but eventually both countries fell into a
recession. Economic crisis hit Slovenia much harder as it manageovi® out of recession only
recently. As a result of the economic crigss money was available for actions regarding water
O2yaSNIBI GA2Y | YR A YLINE O Srebired By tha WFDFHisiinStMhlyd 2 R& Qa
affecting governmental efforts to improwsater status but also operators of hydropower plants
which were experiencing lack of fund to renovate and improve hydropower plants no longer in
line with the WFD requirements. Slovenia e.g. also used money from a water fund which actually
has been intendé to improve water and river bed status, to mitigate the financial crisis. As a
result the target achievement of the WFD has been put highly at risk and both countries
52yasljdSyite RSOARSR (2 LRAaGLRYS 321t 4a véiBI+ NRA
on the other hand de to financial crisialso possible futureperators faced lack of noney and
less newhydropower plants were bil thus preventing water bodies from ecological pressures
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due to possible hydropower exemption permissions. This effect however, not balancing the
negative impacts of the economic crisis on the WFD national implementations performance.

Based on the overbhnd ongoing increasing trend in prices for fossil fuel based energy (oil and
coal prices) plus Europeans general dependence on energy imports (particularly of oil), over the
last years thamportance of energy import independenogxperienced a high upwartrend in

the overall EUTherefore also Austria and Slovenia have been assumed to have expected an
increase in the importance of energy import independency within the country. Thus in practice
also being the case in Austrihich iscurrently especiallfavoring the expansion of domestic
electricity generation capacityrom hydropower plants due to the in comparison to other
Member States high hydro potential and the general acceptance of hydropower jitestsiety.

As a resultin Austrig an increaseof the public/governmental interest in (sma#ind midsized)
hydropower generation was observable. This phenomenon reglgtaffecting the performance

of the WFB national implementation by increasing e.g. the frequency of possible exemption
permission in hydropowerdecisions In Sloveniaon the contrary importance of energy
independence has in practice not been considered as one of most important topics in energy
policy, thus as Slovenia apart from coalmine in Velenje and water has very limited restergy
sources. Nevertheless the biggest unused natural energy potential to reduce energy import
dependence in Slovenia is related to water bodies. That is why it was indeed expected that
government wuld actively pursugo build more small and midsizedhydropower plants, which

K2 ¢ S @S Nbbsgetvédyn(iactice. As a consequence in Slovenia the system context factor:
importance of energy import independends/also not endangering the performance of the WFDs
national implementation.

In Austria as welhs in Slovenia the expansion of hydropower generation is planned to be
continued in future (see environmental challenge and policy targets), thus regarding both
countries to contribute in achieving its individual RES target in 2020. As a result, egpaciall
Austria hydropower expansion has been/is often politically prioritized despite its negative
environmental impacts in hydropower decisiamakings as it is probably seen as one of the best
chances in increasing the share of RES regarding electricigyagiem within the country, thus
RdzS (G2 AdGa f2y3 KAaAG2NE Ay ! dzad i NAX -howias &l §O (i NA O A
acceptance in society. As a consequence the performance of the WFDs national implementation
is put on risk. In Slovenia dhe contrary, although it is also planned to increase the share of
hydropower in RES electricity generation in future, no technology was specifically prioritized to
have the highest share in reaching 2020 goals. E.g. currently the biggest increaseletREg e
generation in Slovenia was seen from photovoltaic panels due to very good investment
conditions with high feedh tariffs, which was not the case for hydropower generation. Therefore
the political priority of hydropower generatiorin Slovenia hstbeen observed as not that high as

in Austria, thus in Slovenia this system context factor currently also not noteworthy impacting the
national implementation of the WFD.

Political programs of governmental coalition (on federal state levale generallyalsoassumed

to influence the effectiveness/efficiency of the national water act either negatively or positively,
thus alike on national levdly either prioritizing (smalland midsized) hydropower expansion
adverse to its negative eneinmental impacts or vicgersa. This system context factor is
especially relevant within Austria, where in the province Styria, where the case study example is
located,during the last years already five exemption procedures regarding hydropower decisions
have been taken place and closed with an approval of the particular hydropowet. flana

result in the case study area Styria/Austria the performance of the WFD national implementation
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is negatively impacted not only by the frequent overall national giEaiion of hydropower
generation adverse to its negative impacts but also by the similar prioritization of hydropower
generation of provincial government, which is in moases directly responsible for hydropower
decisions. Slovenia meanwhile is not facing such problesmgeit is not divided into smaller
provincial governments.

9 Another critical context factor which was also not observed in Slovenia, however critically
impacted the national WFDs implementation in Austria exésting national property rightsIn
Austria the duration of permits for (smakhnd midsized) hydropower plants are lasting over
several decades (average 50 years however in a variety of cases also much longer), which makes
it difficult for the governnent to schedule reconstruction plans of already existing plants no
longer in line withthe WFI® requirements. In Slovenia on the contrary although permits for
SHPP are generally lastifag about30years, no such problems have been observed.

1 Awareness obiodiversity is one of the most important factors that support implementation of
WEFD. In Slovenia and in Austgablic as well as politicalawareness of biodiversityncreased
more than what was expected, thus due to e.g. environment conservation beite iqnportant
media topic. This was for WFD effectiveness very beneficial in both countries.

1 Additionally it was also expected in both countries thainitoring implementation of WFD from
EUAY (KS SEGSyd GKIFG 61 a ySSR&ealjlingedsaffA8ay3 G2
result in Austria it has been observed that it was/is often infringed upon WFD targets, as offenses
are possibly not always will be detected. Such frequent infringements however have been not
observed in Slovenia, which is geally highly focusing on the proper achievement of targets
given by EU directives and therefore this system context factor not that negatively impacting the

WFD national implementation as it is being the case in Austria.

Table36: Impact of relevant context factors on the effectiveness and efficiencyéfFDs (nature
conservation legislation) national implementatiom Austria and Slovenia

O
PO conte acto
A a ovenla
Economic development
Importance of energy import independency No impact
Political priority of hydropower generation Slightly negative No impact

Political program of provincial government

Public awareness of biodiversity

Monitoring of national implementation of EU environmental wat

legislation Slightly negative

National implementation of the RES Directive

1 As a result ofunexpected economic crisisvhich appeared in 2007/2008 both countries
experienced tougher conditions for investments in smald midsized (AT), smadized (SI)
hydropower plants which have not been expected in previous, thus due to more expensive bank
loans or due to low feedy G F NAFFAI HKAOK gSNBYyQl KAIK Sy 2dzs
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Austria e.g. government lowered subsidies available for energy generation from RES thus
including also support for smalind midsized hydropower generation. As a result economic
crisishindered effectiveness of policy more than it was expected, as fewer hydropower plants
than expected have been realized in both countries.

Price of electricitydevelopment is connected to the investment in hydropower plants. If the price

is increasing, wish was the general trend in both countries surveyed until the year 2008, also the
investment in hydropower generation increases due to lucrative investment climate. However
after 2008 price of electricity dropped very low in both countries, thus due thpeamnce of
economic crisis but also due to an electricity surplus in Europe based on Germanys high RES
electricity generation, and with those also investments in HPP dropped significantly. As a result a
challenge for the government in both countries toapd subsidy systems in order to achieve
hydropower expansion targets occurred. In Slovenia e.g. falling electricity price most effected
operators that decided to ust¢he opemating subsidy (perators receivesome funds for each

MWh of electricity generatedyut are selling the electricity on the marketwvhichsuffered from

falling price of electricity, because overall yielding was lower than anticipdtildough Slovenia

is increasing the operating subsidy every year, the investments in new small hydroplauwes

are still low because the electricity price is still falling, however such a falling price has not only
been observable in Slovenia but also in Austria.

Theoretical hydropower potentiabf both countries is quite high but has in recent years shru
significantly with the implementation of WFD and tougher environment conditions for new
hydropower plants. In Austria shrinking hydro potential got so limited thaegatively affects
required expansions of hydro generation. Such an effect howevénowjh hydropower
potential is also shrinking due to new implemented environmental legislation, was not
observable in Slovenia.

National legal preconditionsand related procedures in acquiring permissions is a big problem in
Slovenia. Very slow and in senctases exgnsive procedures to acquire all permits are
significantlyhindering the expansion of hydropower generation and thus negatively affecting the
performance of the act on energy (national policy instrument implementing EU RES Directive).
This espeially also affectingnvestors and operators of SHPPs as the time needed to acquire all
permits can be very longnd thus possibly increasing starting expenses. In Austria on the

O2Y (NI NB ylIGA2y Lt fS3lFf LINBO2Y R Afiedt the/exparisibnd Sy Qi
of hydropower generation.

Increase imwareness of biodiversityvas noticed in Slovenia and Austria. This has a significant
negative impact on constructing new smahd medium sized (AT), smatlized (SI) hydropower
plants as it isupporting increasingly tougher condition for environment permissions and it also
persuades different environmental groups that can potentially slow down or even interrupt
constructing new hydropower plants. Impact of awareness in biodiversity was therefdoth
countries being observed to affect the performance of RES Directives national implementation
rather negatively.
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Table37: Impact of relevant context factors on the effectiveness and efficiencyRES Directives
national implementation in Austria and Slovenia

LYLI OG Ay X

Policy context factors
Austria Slovenia

Economic development

Price of electricity Slightly negative

Noimpact

Theoretical hydro potential Slightly negative

National legal preconditions

Awareness of biodiversity

Policy implementation

Effectiveness and efficiency of national policy instruments can also be affected by transposition and
implementation context factors. Most relevant of context factors and their comparison between
countries and how they have affected effectiveness/efficiendll be described in this part.

National implementation of the WFD/nature conservation legislation

1 With the appearance of quite unexpected factors such as increasing environmental awareness,
unfavourable electricity market price development and several uncertainties (e.g. legal
uncertainty etc.) in Slovenia as well as in Austniativation for investmen in hydro energy
dropped in both. This resulted in less new plants realized and lowered the risk that hydropower
generation is prioritized despite its possible negative environmental impacts in deoisikimg
processes, thus positively affecting the perhance of WFDs implementation in both countries.

1 While in Sloveniacoordination among institutionsis not significantly relevant regarding the
WFDs national implementation, in Austria implementation difficulties regarding coordination
among institutions &. high complexity of necessary administration and management activities,
relatedness of policy and electricity companies have been observed, thus slightly hindering the
implementation of the WFD in Austria in its desired performance.

9 Various policies aas are not consistent with all points required and instructed by the WFD
and are therefore trying to push onEuropean as well as on nationalel in both countries,
national implementation of the WFD in their desired direction. This kind of actiommigtsiows
down the implementations but can also lead to degradation of water and environment sthtus..
Austria e.g. the effect of this policy implementation factowas evenworse than expected as
inconsistencyled in a lack of criteria for the respondé governmental official responsible for
hydropower permissions under the national water act (no sufficient specifications and guidance
K2¢g G2 O2YLINB yS3IFGAGS SygdiNRy Yid@tyof électricity Y LI O &
generation) thus in some casesesulting in hydropower permission despite significant
environmental impactsAlso for Slovenidghere were no rules and guidelineavailablehow to
determine which sustainable target would be more beneficial in a particular, fu@aever thus
not signifi@ntly impacting the performance of the WFDs national implementation that it was
observed in Austria.
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1 In both countriesenforceability was not expected by stakeholders to have any significant
influence on the performance of th&/FDs national implementationn Austriain practice
howeverenforceability hada much more negative impact than expectetius especiallgue to
taken advantages regardintpe quite large interpretation tolerance within the WFBsrding
(e.g. water quality of river basins has not begefined as high but rather as good, thus having
f Sad3a LINRPO6fSYa NBIFNRAYI KERNRBLRGSNI ISYSNIGAZ2YT
has been limited to provincial areas, although they could be everywhere in Austria or also in
another country; et.). In Sloveniaon the contrary no particular problems regarding
enforceability arose.

Table38: Impact of relevant implementation factors on the effectiveness of the policy supporting
National water act and correspondingpecifications in Austria and Slovenia

LYLI OG Ay X

Policy implementation factors

Austria Slovenia

Slightly positive

Political & Social
Acceptance

Motivation to invest

Policy Coherence | Coordination among institutions

_—

Slightly negative

PI consistency with Sustainable

PellE) CeneEEne) Development targets

Implementability Enforceability No impact

National implementation of the RES Directive

1 In Austriamotivation to investin new small and medium sized hydropower plants was very
moderate and with the introduction of new feed schemes it was expected that motivation
would improve. Howevein practice motivation to invest was decreasdde to unfavorable
electricity marketprice development, several uncertainties such as legal uncertainty etc. but also
due toincreasing environmental awarenesghe sme thing can also be said fthre motivation
to invest in smalhydropower plants inSlovenia whereas especially in theontext of the RES
support scheme, feeth tariffs have been identified as too low to increase motivation to invest in
hydropower generation

1 In both countries it was expected thadaptability of policy instruments with the experience
throughyears wouldbe sufficient and will help promote small and medium sigd)/ small sized
(S) hydropower plants. But in practitd2 f A OASa ¢gSNBy Qi OKIFIy3aISR 27FaS
mitigate all factors negatively affecting the motivation to invest in hydropower geimn e.g.
price of electricity, economic development etc

1 In both countries it was already expected ttietancial feasibilitywill have a negative impact on
building new smalland medium sized(AT)/ smalsized (Sihydropower plants. The introduction
of WFD meant that all new hydropower plants had to meet stricter environmental conditions.
This usually takes longer and is also more expensive. In Aegria big problemhas also been
observed regardingxisting hydropower plants that had to rebuifish facilities to meet new
regulation to acquire all needed permissio®ich uncertainties regarding investment costs in
connection with the WFD are therefore decreasing the interest to invest in hydropower plants,

105



thus in succession possibly hinderitg tRES directives national implementations performance in
both countries.

' In Austria,legal certainty O 2 dzf Ry Qhe guarbnéeed®(ég. a governmental/official promise
that a hydropower project is able to be realized and complying with all surrounditigypo
requirements already at the projects start of the planning may not be able to be kept until the
end of the authorization process), thus negatively affecting the RES directives national
implementation by decreasing interest to invest in hydropower @ctg. In Slovenia however,
long approval procedures contributed to legal uncertainty and were main barriers for the RES
RANBOUGADGSEAQ yIGA2YIf AYLESYSylllAzyo

Table39: Impact of relevant implementation factors on the effectivenes$ the policy supporting small
and medium hydropower plants in Austria and Slovenia

LYLI} OG Ay X
Policy implementation factors -
Austria Slovenia

Motivation to invest Slightly negative

Political & Social
Acceptance

No impact

Adaptability Slightly negative

Financial feasibility

Implementability
Administrative set up & legal certainty

Policy interactions

Besides system context and policy implementation factors also policy interactions can have a big role
on effectiveness and efficiency of different national policy instrumertslicy interactions are

thereby the result of different policy instruments infumcing stakeholder behaviour that in turn is

also influenced by the behaviour of other stakeholders. The analysis distingtisieby between
stakeholders directly target by the assessed policy instrument(s) and stakeholders indirectly
targeted by the asessed policy instrument(s)he political key issue regardihgdropower decision
YF1{Ay3as | KeéRNERLR¢SN Litherghy @mbedtedzin Ka2spsferh bfitiio2 y  LINJ
specific direct and a bundle of various indirect stakeholder grptipss in Austia as well as in
Slovenia The direct stakeholder groups are ddtors producing electricity(operating company/
operating individuals of a hydropower plant (DS&s well aspublic administration/ specific
governmental authorities(responsible for the emircement of political measures (e.g. authorization,
granting subsidies) in the context of hydropower decigioakings (DS2 Indirect stakeholderare

local interest groups (CS1), environmental NGOs (CS2), media (FS1), political parties (FS2) and
service poviders (FS3), which are able to influence the two direct stakeholder groups as well as their
interdependencies: the actors producing electricity and the public administration/ specific
governmental authorities.

Austria

In Austria there is a strong coiafi between hydropower generation contributing to the expansion of
renewables on the one hand and nature (especially) water protection on the other hand. This multi
policy framework related to hydropower decision making in Austria leads to the appearérice o
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GKE@RNRLIZGSNI O2yFEAOQOGE 2y &aidlF1SK2f RSNJ £t S@gSt o YS
specific governmental authorities are separated into two groups. The first group (actors producing
electricity, possibly political parties, media and sexicoviders), favouring small hydropower utiliz

ation is rooting for the construction of hydropower plants whereas the second group (environmental

NGOs, local interest groups, possibly media, political parties and service providers) is rooting against

the authorization of hydropower plants. Thus, each group is imposing pressure on the responsible
authorities of the public administration, trying to push the hydropower decision in its desired
direction. Decision making may become very difficult for authgiitel &8 02 G K &ARS&Q 2 LI
argued directly or indirectly backed by EU environmental directives and sometimes there are
insufficient criteria available to weigh hydropower expansion against nature/water conservation. As

a result the authorization prass is of very longsome duration (the responsible administration/

specific governmental authorities tries/try to comply with all given regulations and requirements as

good as possible), leading in a long waiting period and big expenses for the actorgipgodu
electricity. Thus in future less smadnd midsized hydropower projects may be realized, since

possible investors may no longer be interested to invest in simrathid-sized hydropower projects.

Table40: Impact of plicy interaction on the performance of the policy framework related to smatnd
mid-sized hydropower decision makings Austria

Impact on

Policy interaction Effect of interaction .
effectiveness

Policy Interacton1 |t 2f AO& Ay GSN} OGA2y wm fSIRA

(National water actan¢ O2 y ¥t AOG ¢ 2y adGl {SK2f RSNJ S
nature conservation | between stakeholder groupsontending for different interests,
act vs. the green all inducing pressure on the public administration, thus trying
electricity actq push the decision process in their desired direction. As a res
& K& RNER LJ2 ¢ S| the duration of an authorization process is critically protracteq

Slovenia

Ly {ft2@8SyAl 3IASYSNItftesxs (KS GKERNRBLIZGSNI O2y Ft AO0:¢
such as long approval procedures and massive administrative burden regarding hydropower
LISNXYAdaAzy Ay @FNAR2dza O GNP LI2(EBNI [Oi2NGH R&O G £INB @
Neverthelessthe maincharacteristics of combined effexof the policies ar¢he same as in Austria:

high pressureis put on public administratioras they are directlydecidng on whether small

hydropower plantswill be built or not

Table4l: Impact of policy interaction on the performance of the policy framework related to srsilted
hydropower decision makingg Slovenia

Policy interaction Effect of interaction Impr_;lcton
effectiveness

Policy Interaction 1 Goal of environmental protection policies focusing on wate (Slightly
(Energy act and is to improve water conditions, meanwhile energy act and negative)
associated body of policyl associated body giolicy is trying to improve conditions to
and environmental use water for energy production which can harm water sta
protection policies We can see that policies are conflicting with each other an
focusing on water) making it more difficult to reactheir goals.
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2.5.4 (Qonclusion of theeffectiveness and efficiencgssessment

European environmental policy target®lated to hydropower decisiemakings are showing
multiple characteristics by aiming to meet both, nature (especially water) protection and renewable
energy expansion. This is resulting in a challenge for national policy instruments introduced in
Austria and Slovenia to implement European environmental legislation regarding hydropower
generation, to bring fourth their desired performance, individually as in combinafibis. case study

has therefore examined the performance of theational environmental plicy mix regarding
hydropower decision makings #ustria as well as in Slovenia, where the result however shows in
both countries significant performance failure in the way to the achievement of both, renewable
expansion but also nature (especially watprotection targets.

la yIGA2yLFE 1Se LRtAOe AyaildNdzySyida sgAGKAY (GKS a
Austria as well as in Slovenia, similar policy instruments: the National Water Act (AT), Act on Waters

(SI) implementing the EU WFDdapursuing the target of nature/water protection and the green

electricity act (AT), Energy Act includinggulation on supports for electricity generated from
renewable energy sourcg$Sl) implementing the EU RES Directive and pursuing the expansion of
renewables via subsidy support. Additionally also in both countries the former as regulating policy
instruments in achieving nature (especially water) protection is also supported by the
implementation of nature conservation legislation, thus however conside in the
effectiveness/efficiency assessment on a more aggregate level.

In both Member States surveyed, the WFDs national implementation regarding hydropower
generation is not on track of target achievement as it is frequently made use of exemptionslsnd

a minor part of water bodies currently not showing a good status has been improved, thus mainly
oFraSR 2y (KS 2dzid2YS 2F (GKS GKERNRLRGGSNI O2yFf A
between policy instruments supporting either renewable expangir nature/water protection. This

is generally resulting in a frequent demand for exemptions from the WFD target achievement in the
context of hydropower decisioamakings in both countries. The conflict is thereby in addition also
reinforced due to a mage of contextual factors varying in Member States surveyed. In Austria
especially a high focus on hydropower expansion in the overall political agenda, especially in the
case study area Styria and adverse to it the ongoing increase in public awarebesdivadrsity has

FdzStf SR (KS GKE@RNRLIZGESNI O2yFtAQléd ¢KAA A& I|fa
coordination of institutions when implementing EU directives as well as in various interpretation
failures of the WFDs implementation thus aldy resulting in EU infringement procedures regarding

the permission of a specific hydropower example in the country, while in Slovenia no similar
problems occurredLess accentuatethanin Austriai KS a K& RNR LJ2 ¢ S NI rédesyfof £ A Ol ¢
such obgacles adong approval proceduredassive administrative burden regarding hydropower
LISNXYAadaAzy Ay @FNR2dza OFaSa FfNBFRe KAYRSNI KS
and the implementation of the WFD as well as nature conservationldégis which is being
implemented rather stridy is positively supported by the increasing public awareness of biodiversity

and corresponding decreasing motivation to invest in hydropower generation. Additionally in both
countries, the performance of thé&/FD national implementations was also significantly hindered by
context factorssuch as the economic development and the appearance of the financial crisis in last
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years, as less money was available for actions needed regarding the target achievemestritn A
due tothe long duration of permitsalso existing national property righteve been crucial for the
implementation of the WFD and the corresponding reqoigat of animproved water status.

Regarding the national policy instruments implementing SRExpansion targets, and the
achievement of set smalland midsized hydropower (maximum capacil{20MW) expansion
targets in Austria, as well as small sized hydropower (maximum capi§ddyV\W) expansion targets

in Slovenia the case study has shown thath countries are not clearly on track to meet 2020
targets if staying at current expansion level of the last year where data have been available,
although e.g. in Slovenia the years before enough new capacity has been installed to meet projected
subordinate targets. Regarding installed capacity the 2020 target in Austria will likely be met
although the 2015 target will be failed, whereas in Slovenia the current expansion level for targeted
projections is generally too low. Responsible for the slow adtingadevelopment of hydropower
SELI yarzy Ay 020K O02dzyiNAS& KIa OdzNNByiGte oSSy
the cost as well as economic recession and corresponding lack of money thus also reinforced by
increasing awareness of daliversity which decreases motivation to invest in HPP. Also legal
uncertainty and financial feasibilifyartly caused by the conflict between hydro power permission
and the aimof the Water Framework iBective, and other nature conservation goals negdtive
affects the performance of hydropower expansion in both countdiesddition to these contextual
factors in Slovenia alghe durationof the procedure to obtain the building permits, and in Austria

the costs of expanding hydropower can in some cassh &1s the case study example be very high
compared to the limited amount of electricity produced, thus also being very crucial for the RES
directive national implementations performance.

Table42: Impact of relevant contexfactors on the effectiveness of the policy framework around
hydropower decision makings in Austria and Slovenia

Austria Slovenia

RES
expansion

RES
expansion

Water/nature
protection

Water/nature
protection

Policy targets

Context factors

Implementation factors

Policy interaction
Summarized, both countries are not on track to deal with the challenge of reaching multiple
environmental policy targets, thus resulting in policy instrument performance failures in RES
(hydropower) expansion as well as in nature (especially water) ptioteanh both countries.

| 26 SOSNE GKS AGKERNBLERGSNI O2yFEtAOQOGE Ay !dzZaONARI K
than in Slovenia thus e.g. because of a lot of hydro potential already exhausted. In Slovenia nature
(water) protection is on a betterrdck however also not resulting in the overall desired outcome.

More guidance on EU level how to handle possible policy interactions at the national level would
therefore be of help to avoid possible conflicts and give more certainty to investors comtoetteel

current system of exost prosecution of offenses against EU legislation on a case by case basis in

both countries.
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2.6 Case study: Renewable energypport and policies promoting energy
efficiency

The objectives of the Energy and Climate Packagd mede consistent, implying that they can be
attained simultaneously without any considerable tragliés regarding effectiveness and efficiency.
Thepolicy assessments conducted in the case study analysis focus on the effectives of the respective
policy nstruments employed in Greece and Slovenia for the promotion of electricity produced from
renewables(RESE) and their interaction with other policies comprising the climate and energy
package.In particularthe focus is set foSola PV Rants (SPPin the building sectoin Slovenia

while in Greecehe effectiveness of policies targeting at the promotion of RES is assessed both in
the power (i.e. REB) and endise building sector (i.e. disperse RE&nd RES heating and
cooling/H&Capplications) Whether climate targets are consistent with targets for the penetration

of renewables or energy efficiend§eE)targets, when those are transposed in a national policy
instrument mix, are research questions explored and analysed within the scope ofdhistady.

2.6.1 Basics of the assessed policy
Environmental challenge and policy targets

Mitigating climate change and enhancing security of energy supply have triggered the
implementation of a wide range of policies in Europe. The focus of the European Clingattergy

policy and also one of the main strategic energy targets is the commitment to reduce the emissions
of GHGs at EU level by 20% until 2020 compared with 1990 levels. In this context, the European
Energy Action Pldiunderlines the importance of emimcing instruments which support the
development ofRESnd EEsolutions at local and regional level outlining measures and policies to be
adopted and implemented to achieve this main energy target by namely expaiRig8and EE
investment actionsThis iterrelation is also reflected in the 220-20 targets, translated into the
achievement of 20% less greenhouse gas emissions (as compared to 2005), 20%HEaghex 20%

share ofRESn power generation. A specific EU directive supports each cfettaggets. In the case

of RES, this is the Renewable Energy Directive (2009/28/EC), whiteathepillar of all the efforts
towards achieving the EU target of improving energy efficiency is the Energy Efficiency Directive
2006/32/EC (EED) and the former EneRpgrformance of Buildings Directive (2002/91/EC). In
Greece, the targets established to conform with theZB20 EU Energy and Climate Package for
2020, waghe reduction of GHG emissions by 4% in+eamission trading sectors compared to the
levels of 2005 fostering national energy savings in final energy consumption up to 20% and the
penetration of RES at a rate of 18% in final energy consumgtigawise, in year 2009, Slovenia
agreed to promote the use of RES and committed itself under the direct®8/28/ES to achieve

the 25 % of energy used from RES by year 2020. About at the same time, Slovenia also agreed to
lower the enduse of energy by 9 % until the year 2016 as per the requirements of the directive
2006/32/ES.

¥ http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2011:042:0006:0011:EN:PDF
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All instruments aiming at the tgets set within the EU climate and energy package tend to reduce
GHG emissions, and putting a price on carbon seems also to provide the right incentives for RES and
EE support policies. However different growth rates per technologyoargpe of use haveébeen
identified, drawing attention to the possibility that the advancement of each application/technology

is governed by different or even contradicting elementsadditionRES support policies often result

in significant shares of renewables in the geation mix, which in turn is likely to shift the most
expensive generators (e.g. gas generation technology) in the ranking of electricity generation
sources (meritorder curve) by lowering the average price per unit of electricity causing the so
called nerit order effect.

Movingbeyond 2020the EU policies and measures to achieve the energy 2020 goals are ambitious
and will continue to deliver beyond 2020 helping to reduce emissions by about 40% by 2050, only
less than half of the 2050 decarbonisation goal (EU Energy Roadmap I2@&fipg the targets set

within a sustainable roadmap until 20 calls for the elaboration of policies and measures, which
FAY G GKS aAyYdz (| y8®udeix T2daftFhiz EOOVARDHLRA of2HE taigétsS a H N
being set in the electricity market becomé&sperative while an interaction analysignd policy
assessmentshould take into account

1 The possible impacts of supporting EE at the demand side on the generation mix and the
interplay with the promotion of RES in the electricity sector.

1 The possible synergies or antagonisms between different ways of prom&Eg(different
technologies) andEactions considering also the impacts to the fossil fuelled part of the energy
generation mix.

Policy instruments

In terms of policy instrumentswo primary policy instruments in the field of RES promotion were
identified in Greecethe guaranteed Feed in aFiff (FiT)for all renewable electricity generation
technologies(FiT 1) and theSpecial program for the deployment of photovoltaics up to 10bfV
buildings and especially rooftog&iT II) The FiT | is a market based instrument that provides fixed
energy compensation rates felectrical energy produced by a Producer or-$etfducer through a
station used for the production of electrical enerfjpm RES or from CHP or through a Hybrid
Station and is absorbed by the system or by the network. The scheme was introduced in 1994 was
amended regularly 999, 2006, 200%nd most recently in 2010. The second FiT Il scheme,
supports electricity generan by rooftop PV installations of up to 10 kWp through a guaranteed
feed-in tariff. In Slovenia, the main apparatus to promote RES is in principle the same with the Greek
ones. The Energy Act is a fundamental act opening electricity market and instramémgi support

for RESwith its FiT. The existing schemeas updatedin 2009 to encourage investote invest in
building structures/devices for generating electricity from renewable energy sources by offering a
longterm contract based on cost of genemti for each technology. Unlike the Greek scheme it
introduces two similar ways of supporting, the guaranteed purchase of produced electricity and the
Feed in Premium (FiP). The qualified producers can choose once a year whether to use one or the
other form of feedin tariff. Focusing on solar power plants (SPR)y SPP with installed generating
capacity less than 10 MW are eligible to guaranteed purchilest importantly aother difference

form the Greek scheme is that@ap is set defining thaglectriaty generated from RES may be

111



allocated support under this Decree if the part of nominal electrical capacity attributable to
electricity generation from RES does not exceed the nominal electrical capacity of 125iNally

both the Greek FiT Il scheme BV rooftop systems (<10KW) and the Slovenian FiT for SPP were
introduced with no targets set for the number of intended installations or adefned cap on
desirable kilowatts over a certain timefranad thus contribute to the overahare of electrial
energy produced by RES fmal energy consumption(i.e. 18% and 25% ratein final energy
consumptionproduced by RES in 2020).

Regarding the promotion of energy savings towards the attainment of the EED requirertients
4902y 2YAT Sb in IL¢R SeNMGover@ents and the9 Yy SNHe { I @Ay3a Ay K
programme are considered as the most important policy instruments in GreBoth financial
instruments in the form of grants and subsidies support the uptake of effieietiuse interventions

AY YdzyAOALI f AGASE | YyR K2dzaSK2f RA NBaLISOUGADSted ¢
cooling (H&C) technologies. Both instruments were based on the introduction, of the integrated
Regulation on the Energy Performance on Buildings (REPE010, establishing minimum
requirements for energy efficiency in buildings and the issuandeénefgy Perform@ce Certificates
(EPC)EEIn the enduse building sector in Slovenia,psomoted in a similafashion,On the other
hand, wlike the Greek plicy mix promoting EE, the Slovenian policy mix promoting energyusad
savings is largely based on regulations rather than markeed schemes. A primary EE policy
instrumentA y { f 2 @S Regtlatioh anthelioSisiod ofEnergy Savings to End GodzY S NA& €
which defines ways on improving energy efficiency ands i®bligatory for all endise energy
suppliers.It was first introduced in 2009, andromotes the interests oluppliers of electrical
energy, district heating, gas and liquid fuels to the -@sérsby providing subsidized prices for
investing in different energy savingpources Another instrument concernsules on the EE of
buildings whichis similar to the Greek REPB scheteéining technical requirement that must be
fulfilled for efficient use of energy in buildings (both at construction of new buildings and
reconstructionof old one3 on subject of heat isolation, heating, cooling, air conditioning etc.
C A ¥y I Rulesox theddivision and calculation of heating costs in residential dued btildingg K1 &
been identified in the EE policy niefining procedures of measuring heat and a way of division of
expenses in multiesidential buildingsreferring toall buildings with central heating and/or central
preparation ofhot water that aresupplied with heat from remote heating system.

In the following assessment, the focus will be set on the RES support schemes while policy
instruments promoting theuptake of EEinterventionswill be grouped andanalysedr & & 9y SNH &
STTAOA Sy Goi bothJ2oLinri€skie Zoxkieir common objective and sector of application
Therefore we look into the effectiveness of the mix of EE policy instruments, as part of the policy
package, on a more aggregate level in order to draw conclusions on the interatticts between

RES support and EE promotion analyzed in more detail in section 2.1.3
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Table43:

Policy target

EU directive

Sector

Instrument

type

Policy instruments most relevant for supporting RES and promoting EE in Greece and Slovenia

LYLX SYSyidl GAz2

Greece

Slovenia

Setting incentives for| Renewable Power Market- RESE Feed in Tariff -
investment in ground Energy sector based suppliers (FiT) 1
mounted RES electricil Directive
production.
Settingincentives for | Renewable | Building Market- Solar Feed in Tariff Energy Act (FiT)
investment in solar Energy sector based Power (Fim) 1
power production. Directive Suppliers
Promoting the uptake Energy Residential Market Residetial | ¢ 9 y SNH & -
of energy savings in| Efficiency based endusers | Ay | 2 dza
end-use building secto| Directive programme
Promoting the uptake Energy Tertiary Market Munick Economize -
of energy savings in| Efficiency based palities programme
end-use building secto| Directive
Promoting the uptake Energy Building | Regulatory| Enduse - Regulation on the
of energy savings in| Efficiency end-use Energy Provision of Energy
end-use building secto| Directive sector suppliers Savings to End
/| 2y adzy$s
Establishingninimum Energy Building | Regulatory| Residemial - Rules on the divisio
requirements for Efficiency end-use end-users and calculation of
energy efficiency in Directive sector heating costs in
buildings residential and othe
buildings
Establishingninimum Energy Building | Regulatory| Construction REPB Rules on the energy
requirements for Performance| sector and efficiency of
energy efficiency in | of Buildings residential buildings
buildings Directive build. sector

Source: Own compilation

2.6.2 Effectiveness aneéfficiency

Effectiveness

Effectiveness of the FiT scheme

The effectiveness of the FiT in Greece in terms of achieving the national targets forsRESd
capacity varies among different RES technologiég followingfigures (Figure13 and Figure 14)

present the intendednstalled capacity and its distriboth amonghe PV and WIndRES technologies

as opposed to the actual installed capacitytil 2013.1n October 2010, a Ministerial Decree revised
the linear interpolation of the RES trajectory that was previously described by the National Action
Plan for me&ng the 2020 binding targets. As a result interim targets for 2014 were uplifted,
especially for PV generation capacity in order to reflect market dynamics. The current state of
installed capacity levels per generation technology relates to the diffdesells of political support
reflected in the differentiated FiT rates over the years.
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Figurel3:  Evolution of installed PV capacity (MW) as opposed to the estimated capacity in the National
Renewable Energy Action Plan (Source: B&32013, NREAP, 2010)
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Figurel4:  Evolution of installed Wind capacity (MW) as opposed to the estimated capacity in the
National Renewable Energy Action Plan
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Going one step further, fiectiveness assessment is based on the premise that an effective RES

support policy will not only achieve a deployment rate that best utilizes the technical potential of a
country, but it will also support deployment without creating additional frictiand negative
FTSSRol Ol ST¥F¥SOlaod ¢KSaS yS3ariagsS FSSRol O1 STFFSO
absorb increased amount of RESpower, the inability of the regulatory bodies responsible for
permitting to cope with increased workload due the increased number of projects requesting

permits or rentseeking behaviour (e.g. solar panel sellers pricing their products according to the
incentive in a given country, trying to take a share of any excess remuneration).

Furthermore, he demand dér investments during any given period can be regarded as a function of
their perceived value. The perceived valsggin its turn,a function ofa profitability index(e.g. the
after-tax modifiedinternal rate of retun - MIRR, as well as of the unobseakle risk, soft coste.g.
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attaining financingor copying with permit procedurg¢sand opinion dynamicgactors. A model that
relates the demand for investments with the profitability index would have the following useful
characteristic: the residuals inqorrate the effect¢ and the time evolutiong of the unobservable
factors. This is important because the unobservable factors are directly responsible for the
effectiveness of the provided financial incentives. An alternative way to view the unobservable
factors is that they represent the cost of the policguced uncertainty and the delays caused by
permitting and gridconnection procedures. To this end, the effectiveness of the FIT scheme in
Greecewasassessed by comparing the evolution of the demandfBEE capacity investments with

the evolution of their profitability index.

The demand for investments can be measured using either the demand for production licenses or
the RESE capacity actually installed. Both approaches, however, have their limisatavoduction
licenses may not always lead to actual 58ojects and, on the other hand, there is a sometimes
considerable time lag between an investment decision and the capacity addition that corresponds to
this decision; this time lag may span owifferent levels of the profitability index. For the purpose

of the presentanalysis, production licenseseve used for representing the demand for capacity
investments. However, hindsight was utilized: the dataset of production licenses that was used for
the analysis includes only licences that are still (end of 2013) in effect.

For the same levels of the profitability index, higher soft costs should cause decreased demand for
investments. Financing is an important component of the soft costs; Greeksbdmring 2011
reduced their offers for beneficial loans to RESnvestors, thus the investment capital in most
occasions became unaffordable. Furthermore, the rate of actual capacity additions has a
reinforcement effect on the willingness to invesFigure 15). No matter how attractive the
profitability index is, if the success rate of the HEf&ojects that acquire a production licenséhe

first license needed for RESproject implementatiorg is significantly low and/or the lead time to
obtain all necessary permits is significantly high, either the willingness to invest diminishes (investors
lose interest) or the size of the pool of the potemtiavestors reduces by including only the most
capable to handl the authorisation procedures.

Figurels5:  The effect of the rate of actual capacity additions on the willingness to invest

Environmental Terms Approval

Demand for B Femmis Social Acceptance

» production —»
licenses

Profitability Willingness to
Index invest

Power Grid Issues Financing

4 Capacity of the bodies
responsible for permitting

l

Rate of actual
capacity
additions

The profitability index is the afteiax keveraged modifiednternal rate of return (MIRR)which is
calculated as follows:
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i
-NEV{ rrate, values| positive ) * (1+ rrate)™ |71
PV frate, values[negative ) ¥ (1+ frats)

where:
NPV() stands for Net Present Value
rrate is the reinvestment rate(an assumption in the Internal Rate of Return
calculation is that the annual cash flows are reirtgdsat a rate equal to the
Internal Rate of Return. Since this reinvestment assumption is unrealistic, the
MIRR allows for the use of an explicit reinvestment jate.
frate is the finance rate

values|positive] is the positive values in theash flowarray aly
values[negative]s the negative values in tte@ash flowarray only
n is the number of periods.
The cash flows of a RESnvestment at a future time (yeavtan be written as:
6 Q& QIL'Mwobé & oD 00w
where:
N& Qi "Man é aeQresentshe revenues from selling energy at tire
0 Q0 represents thegperation and maintenance costs at tinte
0 Ow represents thecorporatetax at timeo.
The revenues from selling energy at timean be written as:
NEQIMOE GP aQLINE Qi dXIOMQ
where:
aQL W represents the special levy on RE®peration in Greece at time
Q¢ Qi XM aré&presents the energy yield of the project at timmen MWh
n represents the remuneration of REESgeneration attiméA y € Kk a 2 |
The energy yield of a wind RESroject can be written as:
Q& QLG '@ &M APy @ 1
where:

60 represents the average capacity factor at tie
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U representghe number of the wind turbines
0 represents the rated power of each wind turbine.
The energy yield of a PV RE$roject can be written as:
Qe QI @ &NQQ dQid V&I X ¢ T
where:
QQQ ©Q e Q@iepresents the degradation index at tinde
The degradation index at timecan be written as:

Q0 HOES VRENQQ HQES VOO p Yy dz ¢
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The operation and maintenance costs at tilean be written as a fractio@ of the initial capital
invested, also taking into account an annual increase of the"@(s¢. the annual inflation rate):

0 Q0 a J060p Q
where:

‘06 is the initial installation (turnkey) cost, i.e. cost of an installed system excluding
VAT/TVA/sales taxes, operation and maintenance costs but including instatiaitm

The corporate tax at timeis:
OO® Q& QUME A QBRI QO'QOD Qe 6 Q

s 00
QAN QOO0 tEt—Fr—". ., .
N1 20 XS T i oo nba ©f &

where:
0 Qi 6 @ the national tax rate on corporate profit

The demand for interconnected wind RE$wvestments, measured both inerms of the number of
projects requesting a production license and in terms of their cumulative capaeigngside with
the evolution of the profitability index (igreer), is depicted in the next figure.
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Figurel6: Evolution d demand and profitability index for interconnected wind RESinvestments from
2001 to 2012

Number of operation license requests for interconnected onshore wind RES-E during Jan-2001 to Dec-2012

100 T T T T T 155

— 15
wll ) 15.0
15 {145
2 B0

s

& ‘ ( {14.0
= a0 H }

z {135

20H

115.0

o [T T RERTTE IR (o TR PP Py
2003 2005 2007 2009 2011
Time

125

Capacity of operation license requests for interconnected onshore wind RES-E during Jan-2001 to Dec-2012
1600 T T T T T 155
1400 — p— P
1200 |
1000 | | 114.5

BOO - oommmmmmmrteemmcfoooe e e N {140

sool e —
T ||I‘.|.J Ll

400 H
2003 2005 2007 2008 2011

200 H i ‘
0 Laamboulli o wmii ot a o hb LI.LL;I by | |
Time

Capacity in MW

It is evident that the profitability index becomes relevant only after the enactment of: a) Law
3468/2006 (June 2006) which set new administrative proceduseghfe promotion of REE and
simplified the licensing procedures andl@w 3522/2006 (December 2006) which allowed investors
to receive an upfront payment of up to 50% of the granted subsidythe same timethe years

2011 and 2012 are an interestingse since while the profitability index was higher than ever, the
demandfor new investments was very low. Furthermore, and this is something that is not shown in
Figure 16, production licenses for wind RIESprojects of a total capacity of 260 MW were
unilaterally cancelled by the investors who owned therthe French utility EDF alone owned and
cancelled production licenses for 100MW wind BE®ne explanation came found in he new
Development Law for supporting Private Investment for Economic Growth, Entrepreneurship and
Regional Cohesion (February 2011), which reduced the upfront payment to the 25% of the granted
subsidy. However,he main reason for this losd interest is the low rate of the actual capacity
additions. Although many of the projects that have acquired a production license wouhdt
materializefor variousreasons licensing,financial etc.),the allocatedgrid-connectivityoffers had
coveredin many areasthe limit for the safe operation of the grid.Mitigation of growth in wind
investmentscan also bettributed to the adverse investment climate (i.e. inability of the national
banking system as well as reluctance from international bankingutiehs to finance wind power
investments) created due to the economic downturn

The demand foPVinvestmentsof a capacity equal or larger than 1M§¥neasured both in terms of
capacity and in terms of the number of projects requesting a productiondeealongside with the
evolution of the profitability index (inreer), is depicted irFigurel?.
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Figurel:
than 1MW fro

m 2006 to 2012

Evolution of demand angbrofitability index for PV investments of capacity equal or greater

Capacity of operation license requests for 1MW and greater PV RES-E during Sep-2005 to Sep-2012

600

wn
=
=

5

Capacity in MW
MW
(=] (=]
(=] (=]

=
=
=

=

ﬁlﬁé
| IH\

\l

25

420

15

10

wn

2006 2007 2008

2009
Time

2010 2011 2012

=

Number of operation license requests for IMW and greater PV RES-E during Sep-2005 to Sep-2012

250

200+

Request count

o
2008

M

ad

e

|IIJIIJ|.

2007 2008

2009
Time

2010 2011 2012

25

20

115

410

15

]

The FIT scheme that was established in Greece in 2006 provided strong price incentives feGEPV RES
investments. However, in order to make the grid restdns explicit, but also to control the overall

cost for the consumers, the national RES implementation programme set an upper limit on the PV
capacity per administrative region. The surge of applications for operation licences exceeded by far
the limits setby the programme, leading unexpectedly during 2008 to the postponement of any
further submission of PV applications to the Regulatory Authority of Energy (RAE).

In the light of these developments, the scheme voted in January 2009 provided for the gapacit
limits to be scrapped. At the same time, Law 3734/2009 did not permit transactions of production
licenses or approvals prior to the grid connection of a PV station. This term aimed at mitigating this
tendency caused by the unexpectedly letegm assessnms of PV applications on behalf of RAE
since 2006. This led also to the deterioration of hundreds business plans of PV investors, who,
eventually, lost their interest in this kind of investment. In particular, the trading of licenses was one
of the most eéterminant factors of the weak development of PV market until then. The demand for
investments increases considerably only during 2010 and 2011 due to the Law 3851/2010, which
was enacted in summer of 2010. Law 3851/2010 provided for a highly improveditioregm
procedure. It also provided a signalin€reased market share for new RE$wvestments by stating

that the contribution of the electrical energy produced by HE® the gross electrical energy
consumption should reach a share of at least 40%0202
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fiscally considered as enterprises, and had therefore to submit periodically value added tax
declarations, while, at the same time, the revenues frorfaselectricity were taxed as a regular

income, i.e.,intheorderof26 ¥ ® ¢ KA a

f SR LINJ O
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2010. Since residential installations do not require the attainment of production licenses, the
requests forgrid connection were used as a proxy for demand. The demand for investments
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measured both in terms of capacity and in terms of the number of projects requesting grid
connectiong alongside with the evolution of the profitability index (@@meer), is depcted in Figure
18.

Figurel8: Evolution of demand and profitability index for rooftop PV investments from 2007 to 2013

Capacity of grid connection requests for rooftop PV systems during Mar-2007 to Dec-2013
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An interestingobservation is that although the expected profitability of the rooftop PV installations
remained constant during 2012 and 2013, the rate of deployment in 2013 was significantly lower.
Following the line of thought that searches in unobservable factorsefgianations for such
discontinuities, one should consider that 2013 was a year when a discussion began about the need
to tax the revenues from rooftop PV installatidhand rooftop PV owners were asked to pay a
retrospective levy on their revenues; it likely that these events increased the perceived risk of
investing in rooftop PV.

Furthermore, a basic difference between wind and PV-REB®ijects is the size of investment and

the corresponding type of investors. Wind is dominated by institutional ioveshowing longerm
engagement and not so much sudden changes in attitude. By contrast, a large number of individuals
(e.g. farmers) can engage in PV; they are especially attracted by high FiTs, but also they are subject
to herd behaviour.

Likewise, lhe Slovenian feedn tariffs have greatly increased the number of investments in SPP
which can be seen frorfirigure19 that shows the production of SPP rihhg 2002¢ 2011. In this
respect, feedn tariffs are considered particular effective on the area of SPP.

%" This discussion was fuelled hyseries of Press articles that highlighted ttre¢ deployment rate was very

high in particularly higlncome areas of Greece.
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