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1  Introduction 

ά!ǎǎŜǎǎƳŜƴǘ ƻŦ tƻƭƛŎȅ LƳǇŀŎǘǎ ƻƴ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴ 9ǳǊƻǇŜέ ς APRAISE ς is the title of an FP 7 project 

that aims at assessing the efficiency, efficacy and effectiveness (i.e. the 3 Es) of environmental policy 

at the EU and member state level. Here, policy was assessed not 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 policy). In order to carry out the assessment, a two-way approach is 

employed. On the one hand, a qualitative assessment has been carried out in work package 3 (and 

documented in Deliverables 3.1 and 3.2) assessing the performance of a given set of environmental 

policy instruments in terms of the 3 Es in each of twelve case studies. Each case study referred to a 

specific EU environmental policy directive as it is transposed in one specific member state. The 

policy performance was assessed on the basis of the APRAISE 3E method (developed in work 

package 2) and included as possible determinants various context factors describing relevant 

conditions, under which the policies work, as well as aspects of the policies' implementation, which 

also affect their effectiveness. Eventually, the method also assessed the influence of the interaction 

of various policy addressees through other policies acting on them. On the other hand, APRAISE also 

employed quantitative approaches of modelling scenarios, for which the impact of an environmental 

policy is tested with respect to meeting the respective sustainability goal(s) (in the case of the micro-

economic BSAM model) or affecting the economy of the implementing country (in the case of the 

macro-economic GTAP model). The latter approaches were applied in work package 4 to a selection 

of the case studies and documented in Deliverables 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 ς D 5.1 ς has several aims. First, the task will combine the qualitative and 

quantitative 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 special attention being paid to the 

interactions of policy instruments within a sector (e.g. renewable energy, buildings, biofuels etc.) 

and across different policy themes (i.e. .climate change, energy, agriculture, air, water, resource use 

and waste), but with no or limited consideration of the implication and interaction of policies 

between different sectors. Each of the sector analyses comprises two countries, where different sets 

of policy instruments were employed to transpose the same EU directive. This will yield additional 

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

In the second step, the results of the sector-by-sector analysis will be compared across sectors with 

the objective of identifying commonalities in how policy instruments perform in different sectors 

and policy contexts, but also exploring differences. Finally, we attempt to identify cases where a (set 

of) policy instrument(s) adopted and effective in one sector influences the effectiveness of a (set of) 

instrument(s) in another sector. Cases, where the mutual influence enhances the effectiveness in 

either one or both sectors ς i.e. synergies ς, are as much of special interest as those instruments 

hindering each other. 

According to this outline, the report will proceed as follows: the sector-specific assessments for all 

case studies will be carried out for both case study countries simultaneously in section 2; the cross-

sectoral comparison of the policy instruments will be done in section 3; and interferences of policies 
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in one sector on policies in another sector will be studied in section 4. Eventually, a conclusion will 

be drawn in section 5.  
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2 Sector-specific effectiveness and efficiency assessment of policy 

instruments 

In accordance with the APRAISE 3E method, the assessments conducted in this section will be 

sector-specific and proceed along the following lines. For each of the environmental sectors being 

assessed, basic information concerning two sets of (national) policy instruments transposing one 

specific, relevant EU directive in both case study countries is provided in subsection 1 of each case 

study. For each sector, efficiency, effectiveness and efficacy are assessed for both sets of policy 

instruments (one per country) in subsection 2 of each case study. In 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 policy, a range of 

factors is assessed 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 referring to the 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 enhancing, the addressed actors' attention and resources. In some cases, the 

results of this more qualitative assessment are supplemented by the modelling results (usually in 

subsection 4 of each case study).1 The impacts can be positive or negative, weaker or stronger for 

each of the factors. In any case, the results are presented side-by-side 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 two-country case study.  

2.1 Case study: Off-shore wind power and protection of marine environment 

Substituting fossil for renewable energy sources, the employment of wind energy contributes to a 

decrease of CO2 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 

sites and a larger number of turbines can be erected than onshore, thus larger power production can 

be anticipated in offshore wind farms. On 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 wind farms, construction. So, the policy assessments conducted in this case study focus on 

the effectiveness of the respective policy instruments employed in Estonia and Germany on wind 

energy, and offshore wind energy in particular, and their interaction with other policies, in particular 

those targeting the protection of nature, marine ecosystems in particular. 

2.1.1 Basics of the assessed policy 

Environmental challenge and policy targets 

Besides the increase in the efficiency of energy use, the extended use of renewable energy sources 

is the main approach of preventing greenhouse gas (GHG)-induced climate change. This interrelation 

                                                           
1
  Modelling results 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 
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is reflected in the 20-20-20 target, where the EU committed itself (in 2007) to achieve by 2020 20 

percent less greenhouse gas emissions (as compared to 1990), 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/EC). 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 no target for the 

share of (offshore) wind power at the EU level. Following the principle of subsidiarity, the 

specification of this target and transposition of the Renewable Energy Directive is left to the member 

states. In Germany, the Energy Concept (Energiewende) 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 2030. In Estonia, there is no formal 

target set for offshore wind energy capacity, but only for renewable energy 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 be 1.2 GW; according to National Renewable 

Energy Action Plan 2020 it could be 0.65 GW, of which the share of offshore wind energy is 0.25 GW. 

In the latter case, the target capacity of 0.2 GW planned for 2016 is to be increased to 0.5 GW by 

2018.  

Independent of their usefulness in preventing climate change, environmental technologies 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 marine biodiversity. The European biodiversity 

action plan originates from 2006 when the target to halt the loss of biodiversity in the EU by 2010 

was set with a resolution of the European Parliament2. After not reaching this target, the strategy 

was renewed in 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/EC). On the national level, a biodiversity strategy was 

adopted in Germany in 2007, which emphasizes the role of protected areas for the maintenance of 

biodiversity. In Estonia, the Nature Conservation Development Plan 2020 adopted in 2012 enforces 

the sustainable use of natural resources including ecosystems and, in this context, addresses 

explicitly the potential conflict between wind farms and biodiversity. As a consequence, EIA and SEA 

become compulsory. 

In marine environments, additionally the Water Framework Directive (2000/60/EC) plays a role, as 

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. wildlife, bio-diversity or 

water quality), the Strategic Environmental Assessment Directive (SEA Directive 2001/42/EC) and the 

Environmental Impact Assessment Directive (EIA Directive 2011/92/EC) generally enforce the 

identification and assessment of significant environmental effects possibly caused by strategies and 

programmes (subject to SEA) or projects (subject to EIA) of certain size (including offshore wind 

farms) and render their approval dependent on the assessment results. 

                                                           
2
 http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P6-TA-2007-

0195+0+DOC+XML+V0//EN&language=EN 
 

http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P6-TA-2007-0195+0+DOC+XML+V0//EN&language=EN
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P6-TA-2007-0195+0+DOC+XML+V0//EN&language=EN
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Policy instruments 

In terms of policy instruments two key regulations in the policy field of expanding renewable energy 

sources were identified in Germany: the Renewable Energy Act (Erneuerbare-Energien-Gesetz, EEG) 

with its feed-in-tariffs and the Energy Industry Act (Energiewirtschaftsgesetz, EnWG). The former is a 

market based instrument and provides investment protection for renewable energy facilities 

through fixed electricity compensation rates and guaranteed feed-in into the grid. It was enacted in 

2000 and subjected to amendments in 2004, 2009 and 2012. The latter is the framework regulation 

for grid based energy in Germany, which was enacted in 1935 and is especially important for the 

regulation of the grid connection of all energy sources including offshore wind. In Estonia, the policy 

instruments planned to promote renewable energies are in principle quite similar to the German 

ones. On the one hand, the Electricity Market Act includes a renewable energy support scheme, 

which subsidizes directly the respective facilities of renewable energy, including wind energy (i.e. a 

market-based instrument). On the other hand, there is a Grid Code regulating the connection and 

technical requirements of electrical installations to the power network.  

Table 1: Policy instruments most relevant for supporting offshore wind power in Estonia and  
Germany 

Policy target EU directive 
Instrument 

type 

Implementation ƛƴ Χ 

Estonia Germany 

Setting incentives for 
investment in offshore 
wind power 

Renewable Energy  
Directive 

Market-based Electricity Market Act Renewable Energy 
Act (EEG) 

Regulation of access to the 
grid 

--  Regulatory Grid Code Energy Industry Act 
(EnWG) 

Definition and 
implementation of habitats 
serving the protection of 
biodiversity 

Habitats  
Directive + Birds 

Directive 

Regulatory Nature  
Conservation Act 

Federal Nature 
Conservation Act 

Definition of procedures for 
including environmental 
(and other) concerns into 
major planning and 
construction projects and 
their authorization 

Strategic 
Environmental 

Assessment Dir. + 
Environmental 

Impact 
Assessment 

Directive + Water 
Framework 
Directive 

Regulatory Environmental Impact 
Assessment and 
Environmental 

Management Systems 
Act; 

Water Act 

Environmental 
Impact Assessment 
Act; Fed. Water Act 

Source: Own compilation 

Regarding the protection of the environment and the biodiversity it hosts, the Federal Nature 

Conservation Act (FedNatConsAct) and the Environmental Impact Assessment Act (EIA Act) are 

considered as the most important policy instruments in Germany. Both regulatory instruments, their 

applicability is not limited to renewable energy sources. The latter generally subjects the 

construction of facilities such as off-shore wind plants to a check of their environmental impacts and 
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renders their approval dependent on the legal compliance of the assessment results. More 

specifically, the former act defines nature conservation areas in Germany and specifies, which 

activities (including the construction and operation of wind plants) can or cannot be conducted in 

these areas. In Estonia, the situation is quite similar. The protection of the environment 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 the Environmental Impact Assessment and Environmental 

Management Systems Act, which sets general principles and procedures for impact assessments of 

strategies, programmes and projects, and also applies to wind parks. 

In the following assessment, the focus in both countries will be on the renewable energy support 

schemes and the environmental impact assessment in combination with the Nature Conservation 

Act, which is crucial because major potential sites for wind parks are located in nature conservation 

areas, including sites of Natura 2000 network. 

2.1.2 Effectiveness and efficiency 

Effectiveness  

With regard to technology application, the effectiveness of the renewable energy policy instruments 

is measured appropriately on the basis of installed offshore wind power plant capacity versus the 

targets set by the policy strategy. For Germany, the relevant figures are shown in Table 2. 

Table 2: German offshore wind targets and actual development (in MW) 

Year  
Target  

(set in 2010) 
Installed  

Under 
construction 

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 

Χ Χ    
 

2015 3,000   
 

2020 10,000   
  

2030 25,000   
  

Sources:  Targets: German Offshore wind Strategy, German NREAP 

Actual development: www.bsh.de, www.4coffshore.com, Deutsche WindGuard (2014) 

 

Evidently, the installed capacity remained significantly behind even the revised targets of 2010.3 

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 going operational of the plants. In Estonia, no offshore wind plants are 

                                                           
3
  The target capacities 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
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as yet under construction nor installed. This is in accordance with the National Renewable Energy 

Action Plan 2020, which foresees the first offshore wind plants to generate power not before 2016 

and reach a total capacity of 250 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 that the annual maximum 

subsidized quantity of power from wind energy is limited to 600 GWh, it is hardly expected that 

offshore wind power will experience a major take-off in the near future in Estonia. This is all the 

more true as the 2020 target for the share of renewable 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 wind power plants 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 policy on the other. In fact, the total area covered by Natura 

2000 in Germany cumulates to 31.5% of the German economic exclusive zone (EEZ). For the coastal 

area (12 nautical mile zone) and the EEZ together, the protected sites reach a share of 45.4% of the 

total area. While it took until 2005 for the Birds Directive sites and until 2008 for the FFH Directive 

sites to complete the reviewing process and to be officially registered as Natura 2000 site, the 

German government had put significant effort into designating the marine Natura 2000 sites as soon 

as in 2004, because this was relevant for exerting the protective status and, thus, gave rise to 

planning security for offshore wind project developers. Although a target share of protected areas is 

missing, the reported 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 parks planned to be constructed 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 protected 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 600 Natura 2000 

sites were established in total by 2013, less than 70 sites 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 of offshore sites is difficult and possible investors are left 

in considerable uncertainty. 

Efficiency  

The Renewable Energy Act (EEG) with its guaranteed feed-in tariffs for renewable energy-based 

power is the main incentive for investments in renewable energy in Germany. As is shown in Table 3, 

the tariff for offshore wind power compared to the onshore tariff has changed significantly during 

the evolution of the EEG.  
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Table 3: Development of the EEG feed-in tariff for offshore wind 

  Base tariff Initial tariff  

Degression  
Period of 

validity   Cent/kWh Cent/kWh Min. duration 

EEG 2000 *6.19 *9.10 5 years 1.5% start in 2002 - 

EEG 2004 6.19 9.10 12 years 2%, start in 2008 - 

EEG 2009 3.50 15.00 12 years 5%, start in 2015 before 2016 

  3.50 13.00 12 years 5%, start in 2015 after 2016 

EEG 2012 3.50 ** 19.00 ** 8 years 7%, start in 2018 before 2018 

  3.50 15.00 12 years 7%, start in 2018 - 

ϝhƴǎƘƻǊŜ ǘŀǊƛŦŦΣ ϝϝ {ƻ ŎŀƭƭŜŘ άŎƻƳǇǊŜǎǎƛƻƴ ǊǳƭŜέ
4
 

Source: EEG (2000, 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 progress 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 plants. This 

cost difference results from the basic physical difference between offshore and onshore 

construction and operation, but ς especially in the German case ς also from the larger distance to 

shore and the deeper water, which are both due to restrictions set by the effective environmental 

protection policy (i.e. FedNatConsAct and 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 Ct/kWh over a 20 

years lifetime) ς 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 plants are expected to be installed in Estonia before 2016 nor are details 

known concerning the applicable tariffs. Also the lack of grid capacities to accommodate additional 

wind power limits the development of wind parks. As a consequence, it is impossible to assess the 

efficiency of the respective policy instruments. However, a 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 Denmark 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 feed-in tariffs (fixed or price-dependent), but quota and tendering models are 

also common. In many cases, the basic support mechanism is complemented by other subsidies or 

additional tax incentives. Lehmann and Peter (2005) compared the EEG feed-in system with 

alternative support schemes, namely the quota model and the tendering model. They derived their 

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 over a feed-in system in any aspect, but to the contrary they created significantly 

                                                           
4
  !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ αŎƻƳǇǊŜǎǎƛƻƴ ǊǳƭŜά higher feed-in tariffs are granted for a shorter period of time in the 

first supporting phase. This facilitates refinancing for the investors and led to a push for offshore wind 
power projects. 
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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 advantage from 

changing the feed-in system.  

It is difficult, and not the aim of this assessment, to assess in detail the cost-to-benefit ratio of the 

protection of the natural environment surrounding offshore wind power plants. It can be stated, 

however, that the basic benefit expected to accrue from the protection of a natural (e.g. Natura 

2000) site are the services provided by the ecosystem governing this site (e.g. fish spawning 

conditions that enable fishermen to catch fish, etc). The more stringent the protection 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 protection comes at a price. Besides transaction costs and 

other direct costs of designating and managing protected areas, the opportunity costs are of special 

relevance. In this context, it should be clear that the extra-cost of installing and operating offshore 

wind power plants in deeper water and farther away from the coast (as requested by the 

FedNatConsAct and EIA Act) are such opportunity costs. 

2.1.3 Factors influencing effectiveness and efficiency 

System context  

Although most of the relevant context factors turned 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. 

¶ 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 much less than expected or even turned into a decline. 

As a consequence, loans became more expensive and it became more difficult for companies to 

finance off-shore wind projects. Although the German economy was affected less strongly than 

most other economies, the government launched the KfW Offshore Program 2011 to address 

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 2012. As a 

consequence, the impact of the economic performance was less negative in Germany. In Estonia, 

by contrast, the government had to drastically reduce its expenditures leading to a pressure to 

cut down renewable energy support even more than before and to focus on the more 

inexpensive renewable energy sources. It remains to be seen how this will affect the diffusion of 

offshore wind power from 2016 on. 

¶ In Estonia and Germany alike, a steady increase in the electricity prices was experienced after the 

total liberalization of the electricity market during more than one decade in Germany and since 

the beginning of 2013 in Estonia. Additionally, the economic situation rendered people more 

sensitive towards all kinds of price increases. As a consequence, there is a tremendous pressure 

not to allow the renewable energy subsidies to further increase, as this cost is borne by the 

power consumers. In Germany, the discussion is more differentiated focussing also on the 

exemption of certain industries from financing RES. Nevertheless, off-shore wind power as one of 

the more expensive renewable sources may well become subject to a limitation of annual 

subsidies. 
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¶ Both, Estonia and Germany, experience a steady increase in fossil fuel prices for more than a 

decade now. This increases the competitive stance of all renewable energy sources. However, 

offshore wind is not the primary source to take advantage from this situation. 

¶ Both, Estonia and Germany, are among those countries that have already reached their 2020 

target for greenhouse gas emission reduction. Estonia has also 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 Plan 2020. In Germany, by contrast, the target for renewable energy has not been 

reached yet and efforts in this direction are maintained. 

¶ In Germany, the fast and complete registration of Natura 2000 sites has led to improved planning 

security for offshore wind project developers, giving them clarity over available sites ς while on 

the other hand decreasing their number of suitable projects. While the latter point represents a 

handicap for offshore wind power plants, this handicap is readily compensated by the early and 

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 leading to a high degree of protection. In 

Estonia, the situation is almost reversed. Due to the lack of respective information, it was not yet 

possible to complete the designation of marine protection sites; nor is it possible for the same 

reason to carry out the 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 Estonia. Since the offshore wind energy projects have 

been put on hold, marine ecosystems are protected almost as well as if Natura 2000 sites had in 

fact been designated.  

¶ The final context factor to be discussed here concerns Germany as home country of a wind 

power industry. In this case, the government 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 

competitiveness and to gain opportunities to export their technologies into 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 summarized in Table 4. 

Table 4: Impact of relevant context factors on the effectiveness of the policy supporting 
offshore wind power production in Estonia and Germany 

Policy context factors 
LƳǇŀŎǘ ƛƴ Χ 

Estonia Germany 

GDP growth (financial crisis) (Strongly negative) (Slightly negative) 

Electricity price (Strongly negative) (Slightly negative) 

Fossil fuel price (No impact) (No impact) 

Greenhouse gas emission targets (Slightly negative) (No impact) 

Designation of sites at sea under the EU Habitats directive (Slightly negative) (Slightly negative) 

Employment in offshore wind power industry (No impact) (Slightly positive) 
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Policy implementation  

Beyond external context factors the transposition 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. 

¶ As the implementation of renewable energy sources such as offshore wind power requires 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, the Renewable Energy Act (EEG) in Germany 

with the feed-in 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 schemes are regularly 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, relevant adjustments of the EEG in the context of offshore wind occurred in 2004 

(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 stations are authorized and foreseen to be built as 

yet in Estonia, no experiences concerning the cost exist and, accordingly, no adjustment have 

taken place. 

¶ In Estonia and Germany alike, the cost of the existing feed-in tariffs is not paid by the 

government, but reimbursed 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 burden on low income segments of the society. Moreover, there are exemptions from 

this general allocation scheme in Germany for many energy-intensive companies, which further 

shift the burden of the EEG to private consumers. The increase of general energy price has been 

perceived as an equity issue in Estonia and Germany and has provoked some policy makers to 

question not only the fairness of the financing scheme but also the actual pace of introducing 

renewable energy sources. 

¶ As many institutions are involved in the implementation of offshore wind power in the national 

power system, it is of no surprise 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 the recent past, the coordination 

between the two of them has been sub-optimal, 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. A third ministry involved in the implementation of 

offshore wind is the Federal Ministry for Transport, whose associated Federal Maritime and 

Hydrographic Agency (BSH) conducts the permitting and monitoring procedures for offshore 

wind parks and ensures, among other things, the consideration of biodiversity and nature 

protection objectives as specified in the corresponding laws and acts. The cooperation between 

BSH and BMU is said to be very good, which is a major reason for so many offshore wind farms 

being authorized 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 ensuring offshore wind parks meet environmental standards without 

providing sufficient staff or training. When 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. In Estonia, responsibilities for the promotion of 

offshore wind power and the protection of nature are shared between the Ministry of Economic 

Affairs and Communications and the Ministry for the Environment. As no authorization has taken 

place yet, the impact of policy coherence can hardly be assessed. However, it is strongly 

emphasized by stakeholders that without a vision and clear plan very mixed signals are sent to 

the society about what can be done at sea. 

¶ The promotion of renewable energy sources in general and offshore wind in particular is 

consistent with climate policy objectives, and potential conflicts with biodiversity objectives were 

minimized in Germany by excluding plants in protected sites from receiving feed-in tariffs (EEG 

2004) and carrying out EIAs for all others. However, spatial planning provisions of 2009 are not 

seen as sufficiently steering site selection. Altogether, there is no significant impact of 

consistency on the diffusion of offshore wind power in Germany. In Estonia, while no 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 marine environment and the need to carry out 

additional research in this respect (which, by the way, has to be financed by the investors) would 

probably lead to a delay in the authorization procedure when offshore power plants would be 

eventually built. Moreover, the infrastructure (especially the grid) necessary for maintaining 

offshore wind parks is insufficient, and as yet no plan has been designed to increase or adapt the 

infrastructure according to these needs.  

¶ As far as administrative implementation is concerned, the authorization of offshore wind plants 

and the associated validation of related EIAs represent the most crucial bottleneck. Initially the 

implementing agency for offshore wind in Germany started with one person and, later, staffing 

remained low with 3 to 4 people, which led to substantial delays in the approval procedures. As a 

consequence, fees for granting offshore wind permissions were raised, based on which more 

personnel could be hired, eventually speeding up approval and related monitoring. In Estonia, no 

person in the Ministry of the Economic Affairs and Communication is actually dealing exclusively 

with renewable energy issues, but these tasks are fulfilled together with other officers. Hence 

there is no additional administrative 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 maintaining the protection 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 Germany, the permit procedure conducted by BSH foresees 

several approval stages, allowing for a step-wise clearance and thus facilitating the enforcement 

of compliance. So, enforceability with respect to environmental protection is high without 

creating a significant extra-burden for the implementation of offshore wind power. In Estonia, 

the government has not yet completed the designation of marine protected areas, because of 

low government financing of the inventory of marine habitats. The impact of this on the 

protection of the marine environment will depend on whether this lack of information leads to 

the unrestricted construction of offshore wind parks (which is unlikely in Estonia due to the 

nature conservation laws and the EIA procedure) or to a delay in the authorization procedure 

and, subsequently, the construction. In the latter case, the impact for environmental 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 in Table 5 suggests that policy implementation seems to 

impact on the implementation of offshore wind power slightly less than the policy context (see Table 

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

impacts in Estonia. 

Table 5:  Impact of relevant implementation factors on the effectiveness of the policy supporting 
offshore wind power production in Estonia and Germany 

Policy implementation factors 
LƳǇŀŎǘ ƛƴ Χ 

Estonia Germany 

Acceptance 
Motivation to invest (Slightly negative) (Slightly positive) 

Equity (Slightly negative) (Slightly negative)
a
 

Policy coherence Coordination between institutions Not relevant yet (Slightly negative) 

Policy consistency Χ ǿƛǘƘ ƻǘƘŜǊ ǇƻƭƛŎȅ ǘŀǊƎŜǘǎ (Slightly negative) (No impact) 

Implementation 
Administrative setup (No impact)

b,c
 (No impact)

c
 

Enforceability (Slightly negative) (No impact) 

a
 Could become strongly negative in the future 

b
 Could become negative in the future 

c
 With regard to environmental protection, the impact is even slightly positive 

 

Policy interaction  

While the total list of 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 activities are guided 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 for the assessment of the impact of policy interaction on 

the effectiveness of the policy-promoted implementation of offshore wind. 

With regard to the primary policy strategy of expanding offshore wind power, three policy 

instruments were found to be of particular importance in Germany. 

¶ 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, further stimulate 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 commercial 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 logistics 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. 



14 

ports, which were supported by state level policy makers (RS3), or investment in new vessels (e.g. 

by future park operators (DS1). These investments had the positive benefit of job creation, which 

was particularly appreciated by regional policy makers (RS3).  

¶ Technology push instruments were another key for the development of offshore wind in 

DŜǊƳŀƴȅΣ ǿƛǘƘ ŀ ŎŀǘŀƭȅȊƛƴƎ ǊƻƭŜ ōŜƛƴƎ ǘŀƪŜƴ ōȅ ǘƘŜ Ǉƛƭƻǘ ǇǊƻƧŜŎǘ ά!ƭǇƘŀ ±Ŝƴǘǳǎέ ŦǳƴŘŜŘ ōȅ ǘƘŜ 

Ministry for the Environment (RS1). This project took shape in 2005 when the Ministry initiated 

ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ά{ǘƛŦǘǳƴƎ hŦŦǎƘƻǊŜ ²ƛƴŘέ ό/[мύ ǿƘƛŎƘ was intended to build an offshore wind site 

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 service 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 

{ŜǇǘŜƳōŜǊ нллу ǿƛǘƘ ǘƘŜ ŜƴǘƛǊŜ ǇǊƻƧŜŎǘ ōŜƛƴƎ ŎƻƳǇƭŜǘŜŘ ƛƴ bƻǾŜƳōŜǊ нллф όYǀƴŜƳŀƴƴκWŜƴsen 

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 showcase 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) and infrastructure & transport providers (F3). 

¶ 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 by the Ministry of 

Economics, RS1) regulating the grid access has 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 of investments, the EnWG 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 able to connect all 

planned parks to the grid in time. As a reaction to this essential bottleneck the Ministry of 

Economics BMWi (RS1) initiated an ad-hoc, temporary working group under the auspices of the 

ά{ǘƛŦǘǳƴƎ hŦŦǎƘƻǊŜ ²ƛƴŘέ ό/[мύ ǘƻ ŘŜǾŜƭƻǇ ǎƻƭǳǘƛƻƴǎ ŦƻǊ ǘhe grid access bottleneck. Many of these 

suggestions were taken up in the EnWG amendment entering into force in the beginning of 2013. 

¢Ƙƛǎ ŀƳŜƴŘƳŜƴǘ ƛƴǘǊƻŘǳŎŜǎ ŀ άǎȅǎǘŜƳ ŎƘŀƴƎŜέΣ ŎŀƭƭƛƴƎ ŦƻǊ ǘƘŜ ǇǳōƭƛŎŀǘƛƻƴ ŀƴŘ ǊŜƎǳƭŀǊ ǳǇŘŀǘŜ ƻŦ 

an offshore grid expansion plan.  

After analyzing in detail the policy strategy and corresponding instrument mix for promoting 

offshore wind as renewable energy source, attention is now focused on the second policy objective: 

the maintenance of biodiversity. Again only the instruments and links with the strongest impacts on 

the German system will be highlighted. 

¶ 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 amendment dated 2004, the 

EEG stipulates that renewable power generation plants in nature protection areas are not eligible 

to receive feed-in payments. The immediate consequence of this amendment was reported to be 

that operators (DS1) and project planner (F1) no longer 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 FFH- and Birds-Directive for the EEZ (RS1, RS2), which 

proceeded untypically fast 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 plan does not 

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 environment during the permitting procedure, 

which increases uncertainty substantially. 

¶ The authorization procedure already addressed in the previous section on policy implementation, 

has yet another, more direct impact on project planners (F1) and operating companies (DS1) 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 160 dB for pile driving in the 

construction phase which was established by federal policy makers (RS1) to protect marine 

wildlife. This limit, which can be viewed as an instance of technology forcing as no technical 

solutions were ready at that time, was passed on by operating companies (DS1) to construction 

companies (F3) and technology providers (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.  

¶ Particularly in the early phase of offshore wind development, 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 cable 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 impact on the marine 

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 closing existing 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 that the bottlenecks and their overcoming led to substantial delays, but 

after all, the phase in of offshore wind power has gained some pace. However, it comes as no 

surprise that the offshore wind power target of 10 GW by 2020 is unlikely to be achieved. With a 

view on the conflicts between offshore wind expansion and conservation of biodiversity, the 

stakeholder interviews indicated that current requirements for authorization and construction (e.g. 

maximum noise emission) do have an effect on development time and cost but are rather small and 

less decisive obstacles when compared to the delay in grid connection. It could be argued that the 

problems associated with connecting offshore wind farms to the German grid are caused by 

environmentally protected sites, because they prevented the easy and less costly grid access of 

commercial offshore wind farms in near-shore areas in the first place. However, not all of these 

problems could have been bypassed. The challenge of feeding large 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 the responsible Ministry of Economics was reactive rather than proactive. The 

results of the assessment of policy interaction in Germany are summarized in Table 6. 

In Estonia, according to the National Renewable Energy Action Plan 2020, the 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 electricity grid. So it is difficult to assess 
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Table 6:  Impact of policy interaction on the effectiveness of the policy supporting offshore wind power 
production in Germany 

Policy interaction Effect of interaction Impact on effectiveness 

EEG and economic 
development 

Adjustment of feed-in tariff increased profitability (Slightly positive) 

Exclusion of marine protection zones from funding 
made investment more costly but less risky 

(Slightly negative) 

EEG and research policy  
R&D funding and merging of relevant research 
(companies and public institutes) 

(Slightly positive) 

EEG and environmental  
policy  

Protection of sites renders RES more costly (Slightly negative) 

Nature protection by means of demanding 
technical standards 

(Slightly negative) 

EEG and Energy Industry Act Delayed grid access (Strongly negative) 

 

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 about a decade ago and since then 

Estonian actors tried and to a large extent succeeded in establishing the legal framework necessary 

for building and operating offshore wind power plants. To the extent that they have yet been 

established, many actors and their mutual 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 

plants to the Estonian electricity grid, pay the foreseen tariff for the fed-in electricity and reimburse 

this money from the electricity consumers on the basis of the renewable electricity tax ς the 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 environment. According to the law environmental 

impact assessment (EIA) forms the 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 and no such an approved planning exists as yet for the territorial waters nor the EEZ 

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

grid permits are issued by the Ministry of Economic Affairs and Communication. Projects for 

developing a marine spatial plan have as yet been initiated in two counties in which potential 

offshore wind plant sites are located. But these counties represent only one part of the potential 

sites. As it has been suggested repeatedly in the stakeholder interviews, the resulting insufficiency 

and time delay in developing the marine spatial plan is not incidental. On the contrary, stakeholders 

regard this as an expression of the lack of willingness of the Ministry of Economic Affairs and 

Communications to support offshore wind power, since Estonia has already reached its target share 

of renewable energy sources for 2020 and offshore wind is more costly than other renewable energy 

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 increasing bills. Also 

limiting the maximum amount of subsidized renewable power to 600 GWh per year forms a barrier 

for offshore wind power development. After all, the lack of an approval procedure can be taken as a 

pretense to phase out offshore wind power before it has even started. The entire interaction 

assessment is concluded in Table 7.  

Table 7:  Impact of policy interaction on the effectiveness of the policy supporting offshore wind power 
production in Estonia 

Policy interaction Effect of interaction 
Impact on  

effectiveness 

Policy Interaction 1 
(Renewable energy  
support vs protection of 
marine environment) 

Government not interested in offshore wind energy as RE 
target has been reached, but do not claim so directly, but let 
the offshore wind developers conduct additional research 
about impacts on species, habitats, so far no permissions have 
been granted. 

(Highly  
negative) 

Policy Interaction 2 
(renewable energy 
support, designated 
Natura areas, EIA process) 

The potential conflict between offshore wind energy 
development and nature conservation is prevented via SEA 
spatial plans of marine areas and EIAs of concete projects 

(Slightly  
positive) 

Policy Interaction 3 
(renewable energy support 
and Grid Code) 

Development of offshore wind parks is directly related to the 
availability of transmission infrastructure and grid capacity, 
which is not in favour of offshore wind energy production. 

(Slightly  
negative) 

 

2.1.4 Conclusion of the effectiveness (and efficiency) assessment  

Offshore wind power is among the youngest renewable power sources and, accordingly, it is in the 

early stage of the development. In most countries except the UK, offshore wind represents a small 

share compared to onshore wind power and 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 them. Although 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 unattainable. .ǳǘ ǿƻǳƭŘƴΩǘ ŀƴ 

observer of the German offshore wind power scene in the year 2002 have come to a similar 

conclusion?  

Apart from these difficulties, 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.e. feed-in tariff) and a 

regulatory instrument governing the connection to the grid. Moreover, both countries apply 

regulatory instruments to avoid damage to the environment caused by the wind power plants and 

both are able to implement the latter quite well. However, as far as the promotion of offshore wind 

power and the attainment of the respective target are concerned, they are quite different. After 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 to achieve 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 assessment at the project level. So, it is one instance of policy 

interaction and one context factor (i.e. high energy price), which is mainly responsible for not 

achieving the policy target, which is anyway indicative and not binding in Estonia. The new EU 

directive 2014/89/EC would make maritime spatial planning a mandatory document to be adopted 

at member states level by 31 March 2021. 

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 obstacles such as increasing cost, the 

imminent conflict with the protection of marine wildlife or technical difficulties emerged. And 

although it took some time and led to one or the other delay, all challenges could be overcome by 

adjusting the underlying legislation. So, policy coherence was not a problem because, eventually, all 

conflicts could be settled via policy processes that engaged stakeholders. Nevertheless, there is a 

certain problem with policy interaction, because one of the actors turned out repeatedly to be 

reluctant to carry out necessary adjustments in its legislation in due time. The results of the entire 

policy assessment are shortly summarized in Table 8. 

Table 8:  Impact of relevant factors on the effectiveness of the policy supporting 
offshore wind power production in Estonia and Germany 

 Estonia Germany 

Policy target --a --a 

Effectiveness 0% 40% 

Context factors (Strongly negative) (Slightly negative) 

Implementation factors (Slightly negative) (No impact) 

Policy interaction (Slightly negative) (Slightly negative) 

a It is impossible to say which target would be 100% 

 

2.2 Case study: Biofuels as instance of renewable energy support 

2.2.1 Introduction to the assessed policies 

The development of the biofuels sector in the 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 country-specific characteristics and 

conditions need to be taken into consideration. This section explores the effectiveness and efficiency 

ƻŦ !ǳǎǘǊƛŀΩǎ ŀƴŘ ǘƘŜ ¦YΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǇƻƭƛŎy instruments that promote biofuels production 

and use. Comparisons will be drawn to explore the differing country-specific biofuel targets for 2020. 
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In Austria this target has been set at 8.45 % and the 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 

stakeholder interactions will be carried out for the respective countries. 

The biofuels case study in Austria and the UK covers three areas. The first part of the case study 

compares the development of biofuels policy instruments in each country. The second section 

evaluates the effectiveness and efficiency of biofuel policies in the respective 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 systems; policy implementation factors including institutions; and policy and 

stakeholder interactions.  

Policy targets and policy instruments 

The main EU Directives that directly impact the development of the biofuels sector are: the 

Renewable Energy Directive (RED) (2009/28/EC), the expired Biofuels Directive (2003/30/EC), the 

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 energy Europe-wide to 20% by 2020. 

The transport sector has a 10% RES target by 2020 which can be achieved through biofuels and 

other low carbon options (e.g. accelerated fuel efficiency, e-mobility, etc.). The Directive also defines 

ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŎǊƛǘŜǊƛŀ ŦƻǊ ōƛƻŦǳŜƭǎΦ ¢ƘŜ άCǳŜƭ vǳŀƭƛǘȅ 5ƛǊŜŎǘƛǾŜέ όCv5ύ όнллфκолκ9/ύ requires the 

reduction of GHG emissions from the production, transport and usage of transport fuels by 10% by 

2020. Fuel suppliers are required to reduce GHG emissions by 6% by 2020 either by mixing 

conventional fuels with biofuels or by flaring residual gases from the oil production and processing. 

The FQD is linked to the RED and also includes the sustainability criteria for biofuels specified in the 

RED. The Energy Taxation Directive (2003/96/EC) is a general taxation directive 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 this exemption option of which each 

Member State can exempt biofuels from energy taxation, depending on the national circumstances 

and objectives. 

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 Austria and the 

UK along with specific national policy instruments. Table 9 lists policy  instruments  transposed from 

EU Directives directly targeted at the biofuels sector and other key policies that are targeted at the 

general energy and environmental sector that have a clause which directly or indirect impacts the 

biofuels sector.   

The RED was transposed in Austria as a regulation- the Fuel Decree and Decree Regarding 

Agricultural Outputs for Biofuels- and in the UK as a quota-based market mechanism in the form of 

the Renewable Transport Fuel Obligations (RTFO). The Austrian Fuel Decree defines a minimum 

blending share of biofuels to conventional fuels; allows for double counting of biofuels from waste 

and other non-food materials; sets the required minimum of GHG reductions of biofuels compared 

to conventional fuels; determines requirements and processes for the certification of biofuels to be 

eligible towards to the RES share and the blending obligation. The decree regarding agricultural 
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outputs for biofuels defines sustainability requirements of feedstock production for biofuels, in 

order to comply with the cross-compliance obligations (Common Agricultural Policy) and Natural 

Habitat laws.  

Table 9:  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 
for biofuels 

Renewable 
Energy 
Directive  
(RED) 

Fuel Decree: sets an Austrian biofuel 
target for 2020; minimum 
substitution shares for transport fuel 
suppliers; options for double 
counting of biofuels from waste 

Renewable Transport Fuels Obligation 
(RTFO) & corresponding sustainability 
criteria: establishes a mandatory biofuels 
target and tracks the obligation through 
a certificate trading system. 

Decree regarding agricultural 
outputs for biofuels: Defines 

land areas which must not be used 
ŦƻǊ ŎǳƭǘƛǾŀǘƛƻƴ ƻŦ ōƛƻŦǳŜƭǎΩ ŦŜŜŘǎǘƻŎƪ 
(includes instructions for set-up of 
national system for certifying 
sustainability) 

Mineral oil tax law: Defines different 
tax rates for 100% fossil fuels and 
transport fuels blended with biofuels; 
positive tax discrimination of fuels 
blended with biofuels; 

Instrument 
type 

 Regulation  Market mechanism 

Specifies the quality 
of petrol and diesel 
fuels and 
contributes to 
reaching EU goals to 
reduce greenhouse 
gas (GHG) emissions 

Fuel Quality 
Directive 
(FQD) 

Fuel Decree: see above Motor Fuel and Merchant Shipping 
Regulations (MFMS): address the goals 
of the FQD to reduce emissions in the 
transport sector by allowing the sale of 
biodiesel content between 7-30% and 
ethanol not to exceed 5% of transport 
fuel. 

Instrument 
type 

Regulation Regulation 

Imposes a minimum 
taxation on energy 
and electricity 
products and allows 
for an energy tax 
exemption of up to 
100% 

Energy 
Taxation 
Directive 
(ETD) 

Mineral oil tax law: see above Biofuels and Other Fuel Substitutes 
Regulations (BOFSR): sets taxation rate 
for all fossil fuels including biofuels  

Decree for bioethanol mix: Defines 
partial tax refunds for E75/E85 

Instrument 
type 

Tax Tax 

 Other: purely 
national 
regulation 

- Environmental Permitting Regulations 
(EPR): that sets controls for the 
transport, storage, use and the 
treatment of biodiesel from tallow such 
as melted animal fat and waste oils 

Instrument 
type 

- Regulatory 

¢ƘŜ ¦YΩǎ w¢Ch is a transposition of the Renewable Energy Directive (2009/28/EC) and the former 

Biofuels Directives. The policy instrument implemented in 2008 established a mandatory biofuels 

target and tracks the obligation of production through a certificate trading system. The RTFO also 
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established sustainability criteria requiring biofuels to achieve a minimum 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 renewable transport fuels.  

The Fuel Quality Directive was transposed 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 Taxation Directive has also been 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 the same 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 Permitting Regulations, a strictly national environmental policy. Biodiesel from waste 

producer are required to obtain the necessary permits for sourcing waste feedstocks. 

Overall there are a diverse set of national policy instruments implemented in Austria and UK The 

unique policy mixes along with the specific national context has lead to a separate biofuels 

development trajectory within each country. The following section assesses the extent to which 

biofuels policies have been effective and efficient in developing the biofuel sector.  

2.2.2 Effectiveness and efficiency 

Effectiveness  

Biofuels- primarily bioethanol, biodiesel and biomethane - are intended to contribute to achieving 

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

as well as a minimum GHG savings of 35%, which will increase to 50% by 2017 (EU-Directive 

2009/28/EC). Due to country-specific characteristics and conditions of different EU Member States, 

the targeted share of biofuels contributing to the 10% RES objective 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 surveyed 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 biofuel shares have been exceeded in the past; however, 

the limitations of first generation biofuels, particularly from food crops, and the perceived technical 

limitations for introducing B10 into existing car fleets highly jeopardize the 2020-biofuel target in 

Austria.  

The market-based system in the UK has not sufficiently contributed to meeting the biofuels target. 

The 4.65% biofuels cap in the UK threatens the biodiesel market as it eliminates the differentiation 

between the bioethanol and biodiesel markets in the UK. As a result, the biodiesel market has been 

shrinking in the UK, since bioethanol production is more economical due to lower cost feedstock 

imports compared to biodiesel feedstocks; 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.  

Table 10:  Expected and observed effectiveness of domestic policy instrument 

Austria UK 

Biofuels share 

¶ Expected: reach 8.45% by 2020 with E10/B10
5
 

blends 

¶ Observed: Potentially coming  limit on 1
st
 

generation biofuels complicate biofuel target 

achievement (6% limitation proposed by the EU 

parliament, 7% limitation proposed by the 

Council), and 2
nd

 generation biofuels provide 

limited potential; 

¶ Also perceived technical constraint for B10 

hinders target achievement 

¶ Tax exemptions/refunds make it profitable for 

market agents to use blended fuels rather than 

100% fossil fuels 

GHG saving/ sustainability criteria 

¶ Sustainability and minimum GHG reduction of 

biofuels is guaranteed by legislation 

Biofuels share 

¶ Expected: biofuels target originally set at 5 % for 

2010 (E5/B7) and reduced to 4.75% from 2013 

onwards; 

¶ Observed: target for 2011? of 4% was reached in 

2011-2012 but not reached in 2012-2013- actual 

supply was 3% 

¶ Cancellation of duty differential for biofuels in 2009 

and from used cooking oil in 2012 increased cost of 

biofuels production 

¶ RTFO fluctuating certificate prices hinders short-

medium term biofuels development 

GHG saving/ sustainability criteria 

¶ High compliance for sustainability criteria for UK 

grown feedstocks (99.6% compliance 2012-2013) but 

still uncertainties for imported feedstock 

 

Effectiveness of Policies in Austria 

In the past the Austrian targets for biofuel shares have been slightly more ambitious than the EU 

requirements and also the observed biofuels shares have exceeded the Austrian targets and thus 

also EU requirements. For instance in 2010 the actual biofuels share amounted at 6.58 % (national 

target 5.75 %) and in 2011 it increased to 6.75 %.  

Based on the implementation of the RES Directive (10% RES share in the transport sector until 2020), 

Austria defined a minimum biofuels share of 8.45 % by 2020, which was determined by a bottom-up 

calculation process based on potential contributions of biofuels and other alternatives. It was not 

anticipated that all biofuels used in Austria can be produced domestically. Although the observed 

biofuels shares previously exceeded the Austrian requirements, in the last recent years, the growth 

rate has diminished considerably. In 2012 the biofuels share reached 6.77 %, which was just 0.02 % 

more than the year before. In order to achieve 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 biofuels as well 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 for Biofuels aims to ensure the ecological 

sustainability of biofuels. For instance, agricultural feedstock for biofuels should not be grown on 

                                                           
5
  E10 (gasoline with 10 % bioethanol blended); B10 (diesel with 5 % biodiesel blended) 
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non-agricultural land areas with high ecological value and the standards for grants under the 

Common Agricultural Policy must be met. The policy corresponds directly to the EU Renewable 

Energy Directive (2009/28/EC) and has to be considered in connection with sustainability aspects of 

the Austrian Fuel Decree. 

/ǳƭǘƛǾŀǘƛƻƴ ƻŦ ōƛƻŦǳŜƭǎΩ ŦŜŜŘǎǘƻŎƪǎ ƻƴ ƴƻƴ-agricultural land with high ecological value is not likely in 

Austria (due to a dense net of environmental protection laws)6; it is rather assumed in developing 

countries (e.g. converting rain forest to agricultural land). However, to ensure WTO conformity, 

sustainability requirements have to be enforced in all countries.  

Austria has a highly developed system in order tƻ ƳƻƴƛǘƻǊ ōƛƻŦǳŜƭǎΩ ǘǊŀŘŜǎ ŀƴŘ ǘƻ ŎŜǊǘƛŦȅ that 

biofuels meet the sustainability criteria in order to qualify towards the biofuel target. Starting from 

growing feedstock until the conversion process and placing on the market ς a two-part national 

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

to market actors to use ς alternatively to national certification procedures ς accepted voluntary 

certification systems 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 10 % RES target), the decree does not 

exclude the trade of άƴƻƴ-ǎǳǎǘŀƛƴŀōƭŜέ ōiofuels in Austria7. This is required by WTO-ǊǳƭŜǎ όάŦǊŜŜ 

ƳƻǾŜƳŜƴǘ ƻŦ ƎƻƻŘǎέύΣ ǿƘich stipulates that firms are not obliged to only trade with sustainable 

biofuels according to the definition of EU Directive 2009/28/EC. This does not imply directly that 

άƴƻn-ǎǳǎǘŀƛƴŀōƭŜέ ōƛƻŦǳŜƭǎ ŎŀǳǎŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŘŀƳŀƎŜǎΤ ƛǘ indicates that these biofuels have not 

been covered by a certification process and are therefore ŎŀǘŜƎƻǊƛǎŜŘ ŀǎ άƴƻƴ-ǎǳǎǘŀƛƴŀōƭŜέ. 

Nevertheless environmental damages from these biofuels cannot be excluded as their 

environmental integrity is not certified. 

!ƭǘƘƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ άƴƻƴ-ǎǳǎǘŀƛƴŀōƭŜέ ōƛƻŦǳŜƭǎ Ŏŀƴƴƻǘ ōŜ ǇǊƻƘƛōƛǘŜŘΣ 9¦ 5ƛǊŜŎǘƛǾŜ нллфκнуκ9/ 

requires that financial incentives must be linked with sustainability requirements. However, the 

mineral oil tax implemented in Austria, which support blended fuels over 100 % fossil fuels, does not 

ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ άǎǳǎǘŀƛƴŀōƭŜέ ŀƴŘ άƴƻƴ-ǎǳǎǘŀƛƴŀōƭŜέ ōƛƻŦǳŜƭǎΦ Also, the application of the 

sustainability criteria for biofuels especially from certain foreign countries might not guarantee that 

the respective EU legislations ŀǊŜ ƳŜǘΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ǇƻǘŜƴǘƛŀƭ άƭŜŀƪŀƎŜ ǇǊƻōƭŜƳέ ƛǎ ƴƻǘ 

ŀŘŘǊŜǎǎŜŘ ǎǳŦŦƛŎƛŜƴǘƭȅ ƛŦ ōƛƻŦǳŜƭǎΩ ŦŜŜŘǎǘƻŎƪǎ ŀǊŜ ŎǳƭǘƛǾŀǘŜŘ ƻƴ άŜƭƛƎƛōƭŜέ ƭŀƴŘ όŀŎŎƻǊŘƛƴƎ ǘƻ 9¦ 

sustainability requirements), which could potentially crowd out food production and shift 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: the RTFO and the tax differential set in HMRC Excise Duty Notice 179E: Biofuels and 

                                                           
6
  IƻǿŜǾŜǊΣ mǎǘŜǊǊŜƛŎƘƛǎŎƘŜ [ŀƴŘŜǎǳƳǿŜƭǘŀƴǿŀƭǘǎŎƘŀŦǘŜƴ όнлмоύ ǎǘŀǘŜ ǘƘŀǘ ŀƭǘƘƻǳƎƘ !ǳǎǘǊƛŀ has a dense network on 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴ ƭŜƎƛǎƭŀǘƛƻƴΣ ƛǘ ŘƻŜǎ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘƭȅ ǇǊƻǘŜŎǘ αƘƛƎƘƭȅ ōƛƻŘƛǾŜǊǎŜ ƎǊŀǎǎƭŀƴŘ όŀŎŎƻǊŘƛƴƎ ǘƻ !ǊǘΦ 17, 
Sect. 3c of EU Dir. 2009/28/EC) as well as wetlands and peatlands (according to Art. 17, Sect. 4a and 5 of EU Dir. 
2009/28/EC). 

7
  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 Certification system (RTFC). Initially the biofuels target was set to reach a 5% volume obligation 

ōȅ нлмлΤ ōǳǘ ǘƘŜ ǘŀǊƎŜǘǎ ǿŜǊŜ ǊŜǾƛǎŜŘ ƛƴ нллу ōŀǎŜŘ ƻƴ ǘƘŜ άDŀƭƭŀƎƘŜǊ wŜǾƛŜǿέΣ ŀƴ ƛƴŦƭǳŜƴǘƛŀƭ ǊŜǇƻǊǘ 

published by the Renewable Fuels Agency that examined the indirect effects of biofuels production. 

¢ƘŜ w¢Ch ƻōƭƛƎŀǘƛƻƴǎ ǿŜǊŜ ŀŘƧǳǎǘŜŘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ǊŜǇƻǊǘǎΩ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ǘƻ ǊŜŘǳŎŜ w¢Ch 

obligations by 0.5% and to cap the obligation at 5% by 2013/14 (see Table 11).  

Table 11:  Biofuel targets actual realisation 

Obligation period  Obligation Year Target (%) of biofuel supplied 
in the transportation sector 

Actual (%) of biofuel supplied 
in the transportation sector 

2008-2009 1 2.5 2.7 

2009-2010 2 3.25 3.33 

2010-2011 3 3.5 3.27 

2011-2012 4 4.0 4.0 

2012- 2013 5 4.5 3.0  

2013 -  

(Revised in July 2012) 

6 (old target) 

(revised target) 

5.0 

4.7 

- 

Source: Department of Transport, 2012; Renewable Fuels Agency, 2010; Renewable Fuels Agency, 2011
8
 

 

Since the implementation of the RTFO, the obligations were only met in the first two years mainly as 

ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ƻǾŜǊƭŀǇǇƛƴƎ ǘŀȄ ǊŜƭƛŜŦ ǇƻƭƛŎȅΦ ¢ƘŜǊŜ ǿŀǎ ŀƭǎƻ ŀ ŘƛǎŎǊŜǇŀƴŎȅ ƻǊ ǳƴƛƴǘŜƴŘŜŘ άƭƻƻǇ ƘƻƭŜέ 

in the RTFO in the first year of implementation. This exempted fossil fuels from the RTFO obligation 

that were blended with biofuels prior to the duty point (i.e. blending biofuels outside the UK); thus 

some suppliers met their obligations without purchasing Renewable Transport Fuel Certificates 

(RTFC). Both the discrepancy and tax differential contributed to devaluing the RTFCs within the first 

year of the RTFO. RTFC prices increased later on until year four and five, when used cooking oil 

(UCO) qualified 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 non-road mobile machineries. Although the RTFO targets 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 revenue generation policy for the government, sets a tariff on biofuels. Currently 

this tax places biofuels production and consumption at a disadvantage compared to fossil fuels. Prior 

to 2010, biofuels suppliers received a tariff differential ranging from 26 pence to 20 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 first year 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. London, UK: Department for Transport. 
 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 Two of the RTFO: Renewable Fuels Agency report on the Renewable 

Transport Fuel Obligation 2009/10. London: Crown. 
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promoted the development of a domestic biofuel sector. However 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 confidence in investors, 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 among institutions, which previously delayed the issuance of RTFC. This has 

created unnecessary administrative processes and financial strains for biofuel producers.   

Aside from meeting RTFO targets, GHG emissions have been an important indicator for measuring 

sustainability but the indicator only includes direct land use changes for biofuels. Based on the GHG 

indicator, the UK biofuel sector attained a total GHG savings of 67% or 27g CO2 per MJ between 

2012 and 2013 compared to fossil transport fuels9. This is 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 GHG emissions were included that could potentially add around 

12g CO2/MJ for cereal feedstocks and 55g CO2/MJ for oil seed plants.  

Efficiency  

Based on the case study analysis, certain aspects for introducing biofuels in both countries have not 

been efficient. In Austria options other than biofuels are considered as more efficient in achieving 

the 10% RES-target for the transport sector (e.g. modal shift). However these options are considered 

not to be sufficient  for achieving the 2020-target. In the UK, biofuels contribute less to the 10% RES 

target than other renewable energy options. Additionally, confusion in certification procedure might 

be a problem especially in Austria, which produces more of ifs feedstock domestically (in 

percentage) than UK. Table 12 summarises the key issues on efficiency in each country.  

Table 12:  Observed efficiency of domestic policy instrument 

Austria UK 

¶ Achieving the RES-target mostly by biofuels is 

not the most efficient strategy ; 

¶ However, it was considered  the only option in 

the short term with essential leverage 

¶ National sustainability certification system 

works well, however EU-wide confusion in the 

acceptance of other certification procedures 

reduces efficiency 

¶ The RTFO and its corresponding RTFC has not been 

successful in meeting biofuel targets thus questions 

the efficiency of the market based mechanism 

¶ It may take some time for the RTFC prices to stabilise 

but this is also dependent on other factors such as 

setting sufficient biofuel targets to drive demand and 

supply 

¶ Uncertain biofuel policy strategies at the EU level 

impacts UK biofuel policies 

Efficiency of policies in Austria 

                                                           
9
  Department for Transport (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 biofuel policy 

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 the most efficient 

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. These alternatives include increasing the contribution of 

alternative engine types (e.g. electric vehicles/e-mobility 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 e-cars is not necessarily clear-cut as e-cars 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 efficient individual 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 RES-target mostly through biofuels is not straight forward, 

and may not be the 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 borne by those 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 sharing ǊŜǉǳƛǊŜǎ ŀ ƳŀǊƪŜǘ ǎȅǎǘŜƳ όάŎŜǊǘƛŦƛŎŀǘŜ ǘǊŀŘƛƴƎέύ ǿƘƛŎƘ ŀƭǎƻ 

imposes administrative costs to market agents. This approach has been applied in the UK with 

limited success. Second, there is a technical limit for the uptake of biofuels blends, especially 

regarding B10, but also regarding E10) for certain older vehicles. Although it is technically possible to 

convert vehicles to accept higher biofuels blends up to 100%, this 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 income 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 regulations that 

increase the current biofuel blends. 

Addressing the third question: producing and trading biofuels within Austria can be considered as 

relatively efficient, as the Austrian certification procedures use existing synergies to lower the 

burden on market agents as much as possible. However, trading Austrian biofuels in Europe leads to 

higher costs for market agents as market agents can choose to comply with EU sustainability 

requirements by either certifying biofuels under corresponding national schemes, multinational 

ǎŎƘŜƳŜǎ ƻǊ άǾƻƭǳƴǘŀǊȅ ǎŎƘŜƳŜǎέ ǘƘŀǘ ŀǊŜ ǊŜŎƻƎƴƛȊŜŘ ōȅ ǘƘŜ 9/Φ ¢Ƙƛǎ ŦǊŜŜŘƻƳ ƭŜŀŘǎ ǘƻ Ƴŀƴȅ 

ŘƛŦŦŜǊŜƴǘ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ǎȅǎǘŜƳǎ ǿƛǘƘƛƴ ǘƘŜ 9ǳǊƻǇŜŀƴ ƳŀǊƪŜǘ όάŎŜǊǘƛŦƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ƳŜǎǎέύ ŀƴŘ 
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ǘƘŜǊŜŦƻǊŜ ǘƻ ƘƛƎƘ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ōǳǊŘŜƴ ŦƻǊ ǘƘŜ ōƛƻŦǳŜƭǎΩ industry. Also imported biofuels face higher 

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 has therefore adverse effects on efficiency of biofuels in Austria. This certification 

system mess is also caused by the lack of recognition among many certification schemes. As a 

consequence the EU-wide confusion in certification procedures reduces efficiency.  

Efficiency of policies in the UK 

The RTFO is a supply-side policy intended to promote the domestic biofuels production but the 

overall benefits to UK biofuels producers has been dampened due RTFO implementation issues 

including certificate pricing and the lowered RTFO targets resulting from the 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 but primarily 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 fuels. Additionally there was a discrepancy or unintended 

άƭƻƻǇ ƘƻƭŜέ ƛƴ ǘƘŜ w¢Ch in the first year of implementation. This exempted 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 biofuels obligation 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 RTFCs. Thus both the discrepancy and tax 

differential contributed to devaluing the RTFCs within the first year of the RTFO. In year two, RTFC 

ǘǊŀŘƛƴƎ ƳŀǊƪŜǘ ōŜƎŀƴ ǘƻ ōŜ ƳƻǊŜ ŜǎǘŀōƭƛǎƘŜŘ ŀƴŘ ǿŀǎ άǿƻǊƪƛƴƎ ŀǎ ƛƴǘŜƴŘŜŘέ  όwŜƴŜǿŀōƭŜ CǳŜƭǎ 

Agency 2011)10 and in year three prices continued to increase until year four and five, when UCO 

qualified for double counting in 2012. In practice, the RTFC market is volatile and double counting 

could flood the market with certificates. Furthermore, the inclusion of non-road mobile machineries 

could potentially drive down the RTFC prices, making it less profitable for biofuels production. 

 

Other costs 

¢ƘŜ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ Ŏƻǎǘ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛƳǇƭŜƳŜƴǘƛƴƎ ǘƘŜ w¢ChΣ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ŀǊƻǳƴŘ ϻслΣллл 

per annum, differs for large and small-scale biofuels 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 costs.11 There were also delays between reporting the RTFO 

obligation and receiving the RTFO certificates. These administration processes, costs and reporting 

requirements would impact small suppliers more significantly the large producers; however both 

producers. 

                                                           
10

  Renewable Fuels Agency (2011). Year Two of the RTFO: Renewable Fuels Agency report on the Renewable 
Transport Fuel Obligation 2009/10. London: Crown, p. 6. 

11
  Charles, C., & Wooders, P. (2012, January). Biofuels ς At What Cost? Mandating ethanol and biodiesel 

consumption in the United Kingdom. Global Subsidies Initiative (GSI) of the International Institute for 
Sustainable Development (IISD) Geneva, Switzerland. 
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The costs for reducing CO2 emissions per tonne ranges from approximatŜƭȅ ϻмлс ǘƻ ϻтлу ǇŜǊ ǘƻƴƴŜ12 

ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ŀǇǇǊŀƛǎŀƭ ǇǊƛŎŜ ƻŦ ϻрс ŀƴŘ ŀǊƻǳƴŘ ϻп ŦƻǊ ǘƘŜ 9ǳǊƻǇŜŀƴ 9Ƴƛǎǎƛƻƴǎ ¢ǊŀŘƛƴƎ ǎŎƘŜƳŜ 

(Bailey, 2013; Point Carbon, 2013).13 These prices do not include indirect land use change, which 

when taken into consideration raises Ŏƻǎǘǎ ŦǊƻƳ ŀǊƻǳƴŘ ϻнмн ǘƻ ϻрΣптл ǇŜǊ ǘƻƴƴŜΦ ¢ƘŜ ǿƛŘŜ 

variation in costs depends on the feedstocks. If the national biofuels target would be set at 5%, 

ƳƻǘƻǊƛǎǘǎ ƛƴ ǘƘŜ ¦Y ǿƻǳƭŘ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ Ǉŀȅ ϻпсл Ƴƛƭƭƛƻƴ ŦǊƻƳ нлмо-2014. The high costs to 

motorist could also be a contributing factor to maintaining the current 4.7% target. Additionally, 

meeting EU 10% biofuels ǘŀǊƎŜǘ ōȅ нлнл ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ Ŏƻǎǘǎ ŦƻǊ ƳƻǘƻǊƛǎǘ ǘƻ ŀǊƻǳƴŘ ϻмΦо 

billion per annum by 2020.12  

In terms of prices in pence per litre, biofuels are comparatively more costly than fossil fuels, as 

indicated in Table 13. 

Table 13:  Biofuels and fossil fuel prices 

Fuel Type Spot prices on September 3, 2013 

Biodiesel  (B100) 124.9  

Petro unleaded (E5) 137.85  

Diesel 142.20 

  Source: PetrolPrices.com (2013), Pure Fuels (2013)
14

 

 

 

The cost of biofuels is currently higher than fossil fuels based 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 biofuels production and promoted the 

development of 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 profitable to produce ethanol. For instance in 

November 2007, E85 was priced at 96.9 pence per litre compared to unleaded fuel that was priced 

at 101.0 pence per litre. After the cancellation of the tax differential, Morrisons no longer sold E85.15 

2.2.3 Factors influencing effectiveness and efficiency 

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 interactions with other policies and 

stakeholders often have impacts on the overall effectiveness or efficiency of the policies. The 

national and international context is also a key issue that is not usually considered as part of the 

                                                           
12  

Bailey, R. (2013, April). The Trouble with Biofuels: Costs and Consequences of Expanding Biofuel Use in the 
United Kingdom. London: Chatham House. 

13 
 Point Carbon. (2013, August). Retrieved August 27, 2013, from http://www.pointcarbon.com/ 

14 
 PetrolPrices.com. (2013, September 3). UK Petrol Prices for Monday 2nd September 2013. Retrieved 

September 3, 2013 from http://www.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 
15

  !!DΦ όнллтύΦ ά¦Y 9ǘƘŀƴƻƭ CƻǊŜŎƻǳǊǘ ŦƛƭƭƛƴƎ ǎǘŀǘƛƻƴǎέΦ wŜǘǊƛŜǾŜŘ {ŜǇǘŜƳōŜǊ оΣ нлмо ŦǊƻƳ 
http://www.arunautogas.co.uk/E85-UK_ethanol_forecourt_filling_stations.htm 
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policy drafting process. In some cases, the impact of contextual factors cannot be foreseen but 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 and differing 

regulatory regimes. There are a few contextual factors that are a general concern of the biofuels 

ǎŜŎǘƻǊ ǿƘƛŎƘ ƛƳǇŀŎǘ ōƻǘƘ ŎƻǳƴǘǊƛŜǎΥ L[¦/ όŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƭŀƴŘ ŦƻǊ ŎǳƭǘƛǾŀǘƛƴƎ ōƛƻŦǳŜƭǎΩ 

feedstock) and the limitation for 1st 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 

each country ƛƴŦƭǳŜƴŎŜǎ ŀ ǇƻƭƛŎȅΩǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ŀƴŘ ŜŦŦƛŎƛŜƴŎȅ ƛƴ ŀ ǎƛƳƛƭŀǊ ƳŀƴƴŜǊΦ /ƻƴǘŜȄǘ ŦŀŎǘƻǊǎ 

that are significant for the effectiveness are therefore not necessarily relevant regarding efficiency.  

Table 14 provides an evaluation of the key contextual factors and its influence on the effectiveness 

and efficiency of key policies in Austria (Fuel decree, Decree regarding agricultural outputs for 

biofuels) and UK (RTFO and excise duty).  

Table 14:  Impact of relevant context factors on the effectiveness/efficiency of the policy 
supporting biofuels in Austria and the UK 

 

Uncertainties surrounding indirect land use changes and current politically intended limitation for 

1st generation biofuels have temporarily placed a cap on biofuels in the UK and targets are unlikely 

to change until sustainability issues regarding land use are sufficiently addressed. In Austria, ILUC 

issues are also a concern but has not be significantly reflected in the biofuel 2020 target. Land use 

also relates to societal perception. There is a limited availability of land in the UK, where as in 

Austria UK  

Policy context factors Impact in... Policy context factor Impact in... 

Effectiveness Efficiency Effectiveness Efficiency 

Change in final energy consumption 
in transport sector 

 
(Slightly 
positive) 

Investment by 
institutional sectors 

(Slightly 
negative) 

(Slightly 
negative) 

Technical usability of biofuels in 
current care engine technologies 

(Strong 
negative) 

(Strong 
negative) 

Total GHG emissions 
(Slightly 
positive) 

(Slightly 
positive) 

Providing guidance for market actors 
to achieve obligations (certification 
procedure) 

 
(Strong 

negative) 
Implicit tax rate on 
energy 

(Strong 
negative) 

(Strong 
negative) 

Providing long-term investor 
certainty 

(Slightly 
negative) 

(Slightly 
negative) 

Tariffs on imported 
biofuels 

(Strong 
negative) 

Mixed (+/-) 

Scientific knowledge on impacts on 
biofuels on climate protection and 
biodiversity (ILUC) 

(Strong 
negative) 

(Strong 
negative) 

Availability of land 
(Strong 

negative) 
 

 Technological 
developments 

(Slightly 
negative) 

 

Certification on 
sustainability 

(Slightly 
positive) 

 

Indirect land use 
changes (ILUC) 
uncertainties 

(Strong 
negative) 
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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 ranges, but 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 efficiency of 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 

Changes in the final energy consumption in transport sector has had slightly positive 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 years. This, however, 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 to technical compatibility with car engine technologies. 

This had a highly negative 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 diesel engines 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 costs especially in the case of transnational trade. Consequent initial lack 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, thus slightly 

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, government and business. Investments in institution 

sectors decreased from 17.13% of the national GDP in 2000 to 14.17% in 2011. In the biofuels 

sector, government institutions were streamlined and the Renewable Fuels Agency was disbanded in 

2011, its duties absorbed by the Department for Transport. Additionally the government cut funding 

for biofuels institutions including the NNFCC (National Non-Food Crops Centre). Currently half of the 

funding for the NNFCC is from the government while the remaining half is through private 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. 

The overall trend of GHG emissions has been declining in the past several decades and the EU has 

set ambitious targets 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 transportation sector.  

Furthermore there have also been external influences outside of the UK that have had an influential 

impact on the domestic development of biofuels. Duties and tariffs places in biofuels play a large 

role in developing or hampering the UK biofuels industry. A EU import duty was placed in 2009 to 

counteract the US subsidy in 2007, which helped the UK biodiesel sector to recover. The bioethanol 

market was also impacted by low tariffs set in the UK for ethanol imported outside of 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 counterparts. Additionally, ethanol 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 ethanol produced 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 a flat rate of 102 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 perceptive, such policies can destroy small to medium domestic biofuels 

ǇǊƻŘǳŎŜǊǎΦ CǊƻƳ ŀ ǇƻƭƛŎȅ ƳŀƪŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΣ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǇǊƻŘǳŎƛƴƎ ōƛƻŦǳŜƭǎ Ŏŀƴ 

help to meet the overall objective even though meeting the objective efficiently as more cost 

effective biofuels can be imported from aboard but this comes at a price of developing the domestic 

biofuels sector. 

Other contextual factors include the perceived technological limitations for E10 and compatibility 

with existing car engines and the development 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. When policies are 

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 the transport sector, policy makers have 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 the implementation process and actual outcome of polices 
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in the Austria and UK biofuel sector. Table 15 below provides an evaluation of the policy 

implementation process, taking into consideration policy acceptance, coherence and consistency in 

the respective countries. 

Additionally, an evaluation considering policy implementation reveals that there are considerably 

different aspects in the national implementation process of both countries which as impacted the 

effectiveness and efficiency of PIs. In Austria the failure of introducing E10 had negative impacts 

whereas the national administrative framework and coordination among institutions have been 

beneficial. In UK fluctuating conditions (prices for Renewable Energy Transport Certificates) have 

negative impacts on success of biofuels in UK. 

Table 15:  Impact of relevant implementation factors on the effectiveness/efficiency of the policies in the 
Austrian and UK biofuels sector  

Austria UK 

Policy 
implementation 
factor 

Impact on... Policy  

implementation factor 

Impact on... 

Effectiveness Efficiency Effectiveness Efficiency 

Non-introduction of 
biofuel E10 

(Slightly 
negative) 

(Slightly 
negative) 

Acceptance 

Political 
acceptance 

(Slightly 
positive) 

(Slightly 
positive) 

National 
administrative set up 
of certification system 

 
(Slightly 
positive) 

Industry 
acceptance 

(Strongly 
negative) 

(Slightly 
negative) 

Coordination among 
institutions 

(Highly positive)  
Social 
acceptance 

(Slightly 
negative) 

 

 Policy 
Coherence 

Coordination 
among 
institutions 

(Slightly 
negative) 

(Slightly 
negative) 

Policy 
consistency 

With other EU 
& national 
policies 

(Strongly 
negative) 

(Strongly 
negative) 

Implementati
on 

Administrative 
set up & 
enforcement 

(Slightly 
negative) 

(Slightly 
negative) 

 

 

Austria 

To achieve the 10% RES target in the transport sector until 2020, the introduction of E10 was 

expected to be necessary. However as the introduction of E10 failed, the biofuels target is much 

harder to achieve thus worsening effectiveness of the Austrian Fuel Decree. However, bioethanol 

has a lower energy content than gasoline, therefore the leverage by blending bioethanol with 

gasoline is lower compared to blending biodiesel to conventional diesel. Moreover, the Austrian 

demand for gasoline is rather small compared to demand for diesel: In 2012 1,714,586 tons of 

gasoline and 6,093,841 tons of diesel have been used.16 Therefore the impact of not (yet) 

introducing E10 on the effectiveness of the Austrian Fuel Decree is determined as only slightly 

negative. Additionally, assuming that this gap has to be filled by ς partly not market-ready ς future 

                                                           
16

  Data based on Umweltbundesamt (2013a), p. 17 
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generation biofuels, the costs might be higher than using market-ready bioethanol. This would 

impact also the efficiency of RES target achievement adversely. 

Increasing costs due to confusing and non-connected system of different certification schemes 

across Europe has lead to negative impacts on the efficiency of using biofuels in achieving the RES 

target in the transport sector. These extra bureaucratic efforts ς resulting from the lack of 

coordination among MS or a lack of guidance by Directive 2009/28/EC respectively ς however might 

not lead to a reduced effectiveness in achieving the RES target in the transport sector as long as 

potential profits from biofuels production and trade can still be gained. However, the Austrian 

certification scheme causes little administrative burden. By using existing competences and 

synergies of AMA όά!ƎǊŀǊƳŀǊƪǘ !ǳǎǘǊƛŀέ ς among others responsible for checking compliance with 

cross-compliance requirements) and UBA όά¦ƳǿŜƭǘōǳƴŘŜǎŀƳǘέ ς Austrian Environment Agency) 

costs for certification are held as low as possible. Therefore domestic implementation of 

sustainability certification scheme has a slightly positive impact 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 if blended transport fuels are applied, and coordination 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. However as the tax 

disŎǊƛƳƛƴŀǘƛƻƴ ƻƴƭȅ ƛƴŎǊŜŀǎŜǎ ǇǳōƭƛŎ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ōƛƻŦǳŜƭǎ ŀǎ ŎƻƴǎǳƳŜǊǎΩ ŦŀŎŜŘ Ŏƻǎǘǎ ŦƻǊ ōƭŜƴŘŜŘ 

fuels are lower compared to a case without tax discrimination, overall costs stay the same and tax 

refunds by the government are paid by consumers in the end. Therefore this action is not considered 

to impact efficiency of the Fuel Decree 

United Kingdom 

Political acceptance: the policy shift from a government support mechanism to a market based 

mechanism was in line with austerity measures to reduce government spending. The RTFO places 

the higher cost of biofuels productions on the biofuels industry and ultimately the end-users. 

Additionally the RTFO did not contradict with the broader RE goals thus from a political perspective 

the RTFO was acceptable. They had a mildly 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 Acceptance: inconsistent RTFC prices have deterred motivation to invest in the biofuels 

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 significantly infƭǳŜƴŎŜ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ƻǾŜǊŀƭƭ w¢Ch 

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. On the other hand, the biofuel from waste production lobbyist succeeded 

prolonging the tariff differential until 2012. Industry protests against moving towards the market 

based RTFO reduced the effectiveness of the policy as the tariff differential was extend for a 

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 biofuels producers, although the RTFO was a less costly 

ƻǇǘƛƻƴ ŦǊƻƳ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǾƛŜǿǇƻƛƴǘ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǘŀȄ ŘƛŦŦŜǊŜƴǘƛŀƭΦ 

Social acceptance: uncertainties related to ILUC and social equity from imported palm oil from 

Indonesia and Malaysia raises ethical issues. The media and NGOs in the UK are adamantly opposed 

to biofuels from food crops that have negative impact on the environment and society. This 

pressured can directly or indirectly influence government policies to cap biofuel targets. The impact 

of social acceptance on the effectiveness is inconclusive. 

Policy Coherence: there are other issues of inconsistency within the implementation of RTFC, which 

negatively impacts effectiveness and efficiency. Previously 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 would delay 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 stream. However there have been revisions in issuing 

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

institutions. 

Consistency: there have been two major target revisions since the RTFO implementation. The first 

revision was influenced by the national context and the second more recent revision was a 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 in 2008 to revise the policy were to address the short and long-

term indirect economic and social impacts of biofuels. The revision at the EU target level contradicts 

achieving the overall renewable energy target by 2020; but the target reduction considers a wider 

perspective of overall sustainability and hopes to reduce 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 resources. 

Implementation: the RTFO implementation process has been influenced by the Gallagher Review at 

the national level and also contributed to re-evaluating biofuels policy targets at the EU level. This 

has lead to incoherent policies for biofuels due to the frequent target adjustments. There has been 

an attempt to increase coherence across a wider climate change objective and to tackle long-term 

sustainability goals related to ILUC. The RTFC serves as an incentive and a tracking mechanism. 

Sustainability requirements 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 far 

smaller role in Austria. The 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.e. carbon emissions). 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 system starts at suppliers of feedstock. The 

next stakeholder group is the raw material collection and processing sector. This is followed by the 

ōƛƻŦǳŜƭ ǎǳǇǇƭȅƛƴƎ ǎŜŎǘƻǊΦ ¢Ƙƛǎ ǎŜŎǘƻǊ ǎǳǇǇƭƛŜǎ ŎƻƴǾŜƴǘƛƻƴŀƭ ŦǳŜƭǎ ŀƴŘ ōƛƻŦǳŜƭ ǘƻ ǘƘŜ ǎŜŎǘƻǊ άŜƴŘ ǳǎŜέΦ 

The two latter sectors are considered as the key sectors in this analysis. The behaviour of all 

stakeholders is steered by profit or utility maximising intentions subject to incentives arising from 

policy instruments (regulatory, market based, etc.) and behaviour of other market agents. 

Behaviour of stakeholder groups within the system are thereby influenced by biofuel-related PIs in 

both directions ς advantageous and disadvantageous for achieving the biofuel target. It is interesting 

whether a changing behaviour of one stakeholder group or stakeholders have influences on other 

stakeholders or stakeholder groups, which in turn influences the biofuel target achievement once 

again (interactions within the stakeholder system). 

Furthermore, achieving the biofuel target is influenced also by other environmental targets and 

corresponding legislations. These are targets and legislations corresponding to biodiversity 

protection, climate protection, waste reduction as well as water/soil quality protection. In the public 

opinion biofuel feedstock production has strong negative impacts also in Austria, this study however 

cƻǳƭŘƴΩǘ ŦƛƴŘ ǎǳŦŦƛŎƛŜƴǘ ŜǾƛŘŜƴŎŜ ŦƻǊ ǘƘƛǎΦ    

Table 16 summarises explored policy interactions within the Austrian biofuels system, focusing on 

the two levels introduced above.  

Table 16:  Impact of policy & stakeholder interaction on the effectiveness and efficiency of the selected 
policy mixes in the Austrian biofuel systems 

 
Impact on... 

Effectiveness Efficiency 

Interaction level II:  Interaction within the stakeholder system  

Theoretic feedback effects from biofuel demand on price for agricultural products, 
which in turn makes transport fuels more expensive, which could reduce demand for 
transport fuels. In practice no considerable impact on effectiveness/ efficiency from 
this interaction was observed  

(No 
impact) 

(No 
impact) 

Interaction level I:  Interaction with other environmental policy targets  

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

(No 
impact) 

(No 
impact) 

Á Interaction with climate protection targets: New scientific knowledge about ILUC 
questions the climate protection potention of biofuels. The limitation of first 
generation biofuels jeopardizes RES target achievement considerably as future 
generation biofuels cannot fill this gap until 2020. Accelerating research in future 
generation biofuels and their accelerated market implementation might impose 
considerably higher costs. 

(Highly 
negative) 

(Highly 
negative) 

Á Interaction with waste legislation: Waste legislation stimulates waste collection, this 
increases supply of raw materials for biofuels not inducing ILUC 

(Highly 
positive) 

(Highly 
positive) 
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The interaction analysis shows that no considerable impacts on effectiveness and efficiency of RES 

related PIs arise from interactions within the stakeholder system. However, interactions with other 

environmental policy targets lead to impacts on effectiveness and efficiency of RES related PIs. It 

turns out that PIs 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 levels. The 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. Table 17 summarises selected policy instruments and explores the impact of interactions at 

the first and second level on effectiveness and efficiency. 

Table 17: Impact of policy & stakeholder interaction on the effectiveness and efficiency of the selected 
policy mixes in the UK biofuel systems 

Effectiveness  Impact 

Interaction level I:  effectiveness of interaction between policy instrument  

Interactions 1: P1: RTFO; P2: HMRC Excise Tax,  

P3: MFMS (PI & P2 & P3 = Policy group 1) 

Á Overlapping compatibility with policy objectives  

(Strongly negative) 

Interactions 2: (Policy Group 1) & P4: Environmental Permit Regulation  

Á Double regulation for biodiesel from UCO producers 

(Slightly negative) 

Interaction level II:  effectiveness of stakeholders interactions  

Interactions 1:  PI & P2 & P3 (Policy group 1) 

Á Inconsistent communication between government bodies 

Á Pressure from industry stakeholder has lead to increased effectiveness in issuing 
RTFC 

(Mixed- slightly negative to 
slightly positive) 

Interactions 2: Policy Group 1 & P4 

Á Requires additional compliance from biofuels from waste producers in order to 
participate in the biofuels sector 

(Slightly negative) 

Efficiency of the Policy Processes in the System Impact of efficiency 

Interactions 1:  PI, P2 & P3 

Á Cost of biofuels development shifted to end users  

Á Trade-off between developing local biofuels sector versus importing feedstocks 
from abroad. 

(Slightly negative) 

Interactions 2: Policy Group 1 & P4 

Á Increased costs associated with double regulation for environmental permits for 
biodiesel from UCO producers 

(Slightly negative) 
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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 three policies are 

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 production. The 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 address 

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 second set of interactions occurs between Policy Group 1 (PI, P2, P3) and P4: 

Environmental Permit Regulation. There is an absence of synergies with policy group o1 and P9 for 

biofuels derived from waste products. The environmental permitting regulation (P4) tracks 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 level of interaction considers the impact of stakeholders on the respective policies.   

Interactions 1: Policy Group 1 (PI & P2 & P3) has an overall negative interaction due to inconsistent 

communication between government bodies when implementing the policies. There 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 & Climate Change (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 representatives 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 interactions 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 end-users 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 end-users. A market 

mechanism is expected to efficiently promote biofuels but policy changes have negatively 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, large-scale biofuel 

producers will benefit from economies of scales 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 from waste producers and created additional 

requirements and costs that negatively influence the development of the biofuels sector and the 

sales of its co-products  

2.2.4 Modeling Scenario 

The qualitative analysis presented above provides an ex-post evaluation of biofuels policies but does 

not include insights on the impact of biofuels policies or contextual factors in the future. The 

qualitative 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, there are 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 since these 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 contextual factors. 

A quantitative analysis with the global model GTAP (see D4.1 for a detailed explanation of this 

model) provides scenarios on the possible impacts of biofuel policies in the future. This includes 

exploring the economic costs of meeting the RES targets for liquid biofuels while considering 

variations in certain factors in the global context for different countries studied in APRAISE. The 

results outline the impacts on domestic consumption, production and international trade, as well as 

revenue from land and other production factors. 

The economic context was analysed by GTAP using four alternative scenarios, based on different 

assumptions about political and economic contexts (e.g. economic developments and climate and 

trade policies): 

¶ Business as usual: This 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. 

¶ Counterfactual high growth: This scenario shows what could have happened without the recent 

economic crisis and if pre-2008 economic growth figure had continued until 2020. Compared to 

Business as usual, the scenario assumes assumptions imply 20% increase of global investments by 

2020, with a 5% increase in global trading. 

¶ 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 result, oil prices will decrease by 25% by 2020. 
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¶ 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 and exports. 

 
Table 18 illustrates the impact of a climate agreement, trade ware and counterfactual growth on 

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

Table 18:  Difference to the target in other contextual scenarios  

Contextual factors Austria UK 

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 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 higher likelihood of meeting the RES target. The 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 higher likelihood of 

meeting the RES target. This is in line with the results from several studies and assessments 

ǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ ǘƘŜ ǾŀǊƛƻǳǎ ǇƻƭƛŎȅ ƛƴǎǘǊǳƳŜƴǘǎ ƛƴ ǘƘŜ 9¦Ωǎ ŎƭƛƳŀǘŜ ǇƻƭƛŎȅ ǇŀŎƪŀƎŜ Ƴŀȅ ōŜ ǊŜŘǳƴŘŀƴǘΦ  

The trade war has a positive effect on the overall 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. This increase 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 have become less 

efficient or even not binding at all with the economic growth falling below all expectations. Table 19 

illustrates the economic impact of biofuels on land in 3 contextual scenarios. As the total cultivated 

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

Table 19:  Real factor income from land, effect of biofuel policies (annual difference in 2020)  

 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) scenario. Therefore, the reference price 

(without biofuels) is nearly double compared to baseline in both 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 

achieving the present consumption and production levels in each country studied in the APRAISE 

project equals to a subsidy ranging from 40 to 100 per cent of producer price value (with the 

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 without the policies; this result may reflect the institutional constraint 

related to the use of recycled vegetable oil, not accounted for in the model. The contribution of the 

quantitative (CGE) approach models potential future impacts of contextual factors and compares 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 the UK and Austrian biofuels case study, as each 

method provides different perspectives. Quantitative models allow ex-ante assessment of policies 

under alternative future developments of certain contextual factors. Additionally, the modelling 

results usually provide 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 several interactions 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 blending of biofuels 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 study, as 

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 of policies on stakeholders within a 

specific context. This mixed method approach is a crucial tool for making necessary policy revisions. 

To complement the qualitative analysis at more detailed level with quantitative figures, additional 

models or other quantitative 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 second-generation biofuels 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) are not likely to be 

met. In addition, overall Austria and the UK have applied different approaches, i.e. different national 

policy instruments in achieving the targets of the corresponding EU directives. The command and 

control approach connected with tax reliefs in Austria appear to be more effective in meeting 
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national biofuel targets compared to the market based instruments in the UK. Table 20 provides the 

key findings of both biofuel case studies. 

Table 20:  Case study conclusions for the Austrian and UK biofuels sector 

Austria UK 

Á Command and control measures have been so 
far effective in combination with fiscal 
incentives to achieve current Austrian biofuel 
substitution obligations; 

Á However, potential (6% or 7%) limit for 1st 
generation biofuels jeopardize both biofuel and 
RES-target achievement; 

Á Another barrier: Introducing E10 was politically 
not accepted, B10 is technically not viable for 
most vehicles; 

Á Thus, putting strong focus on just one option 
(i.e. biofuels) makes target achievement 
vulnerable if conditions change (rare 
diversification of options); 

Á Future-generation biofuels are not likely to play 
a significant role until 2020; 

Á Increasing R&D in future generation biofuels 
would reduce (at least short and medium term) 
efficiency of using biofuels for RES-target 
achievement; 

Á Changing conditions have decreased investment 
certainty; 

Á Confusion with certification obligations/ 
procedures considerably reduce efficiency of 
using biofuels, as it makes double- or multi-
certification necessary; 

Á No biodiversity damages domestically, but 
potentially abroad because of displacement of 
food cultivation potentially also to areas with 
high ecological value; 

Á Austria has chosen a command & control 
instrument with fiscal incentives Ą high 
efficacy (high expected effectiveness); 

Á Changing external conditions (1st generation 
biofuels) and technical limitation (B10) 
jeopardize target achievement, low 
diversification of measures to achieve RES-
target Ą low expected effectiveness Ą need to 
adjust policy instruments domestically; 

Á Confusion about certification (e.g. mutual 

adjust policy on EU level. 

Á A market mechanism along with quota setting 
(RTFO certificate trading) has been questionable 
in terms of its effectiveness in meeting biofuel 
targets; 

Á Policy interactions: other policies include 
command and control measures that either 
increase the cost of biofuels production or 
indirectly encourage biofuels production; 

Á The 4.7% cap on biofuels limits further 
development of first generation biofuels. The 
4.7% target is unlikely to increase until the 
major issues on indirect land use changes are 
sufficiently addressed; 

Á The cancellation of the duty differential 
increased uncertainty in the biofuels market and 
led to that fact that biofuels higher taxed than 
fossil fuels (due same tax rates but lower energy 
content of biofuels); 

Á Second generation biofuels and biofuels from 
waste are expected to play a more important 
role in biofuels production within the mid-term; 

Á The majority of biofuel feedstock are imported 
from abroad due to lower/more competitive 
prices from subsidised biofuels in other 
countries as well as limited land in the UK; 

Á The overarching biofuel policies do not 
consider the wide variety of feedstocks for 
biofuels and different environmental impacts 
Č differentiated policy targets may be 
necessary for different types of biofuels based 
on their environmental impact; 

Á The implementation of the RTFO has not been 
as effective and efficient in meeting biofuel 

need to reexamine the implementation process 
and targets as well as the impacts on different 
biofuel producers (small vs. large scale 
production, biodiesel vs. bioethanol). 

 

Table 21 summarizes 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 that Table 21 generalizes the overall effectiveness and efficiency 

of the biofuel policy mix but does not capture all the specific impacts on individual stakeholders 
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(which can vary as some factors will have a positive impact on one group of stakeholders but a 

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. 

Table 21:  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 

Context factors 
(Strongly 
negative) 

(Strongly 
negative) 

(Strongly 
negative) 

(Strongly 
negative) 

Implementation factors (No impact) (Slightly positive) 
(Slightly 

negative) 
(Slightly 

negative) 

Policy interaction (policy targets) 
(Slightly 

negative) 
(Slightly 

negative) 
(Strongly 
negative) 

(Slightly 
negative) 

Stakeholder interactions (No impact) (No impact) 
Mixed (slightly 

negative to 
slightly positive) 

(Slightly 
negative) 

 

Austria has chosen an initially highly effective command & control instrument for achieving the 

biofuel target. It was 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 B10 are considerably 

jeopardizing target achievement. Efficiency gains could be achieved by abolishing incentives from 

other policy instruments, who work against the intentions of the analyzed policy instruments.  

Environmental protection for land areas in Austria with 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 

compatible would lead to efficiency gains. Although these certification schemes are intended to 

ŜȄŎƭǳŘŜ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘǎ ŦǊƻƳ ōƛƻŦǳŜƭǎΩ ŦŜŜŘǎǘƻŎƪǎ ŎǳƭǘƛǾŀǘƛƻƴΣ ŀŘǾŜǊǎŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŜǘŀƭ 

impacts abroad were not invalidated. 

The outcome of policies in the UK widely differs from the Austrian case. One key explanation could 

be the differences in policy mechanisms. The main incentive mechanism in the UK is the RTFO, a 

market-based mechanism, which has not been effective and efficient in achieving the biofuel target 

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 off-set the higher costs of 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 the 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 to the high 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. There are 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 negatively impact 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 policy 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 Case study: 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, oil, etc. It follows the 

waste management hierarchy which gives a clear preference to reuse and recycling over energy 

recovery and disposal of waste in landfills.17 However, 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 post-consumer plastic waste in the EU-27, Norway and Switzerland (24.9 Mt), 

only half (12.8 Mt) was recovered through recycling (5.3 Mt) and energy recovery (7.4 Mt).18 The 

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 plastic waste is not recovered. Furthermore, landfills ς 

depending on the standards for their construction and management ς can lead to methane 

emissions as well as the contamination of soil, groundwater and surface water. Marine litter is an 

emerging environmental issue on a global scale, which is especially emphasized by the EU 

Commission's Green Paper on plastic waste.19 In contrast, recycling as well as thermal recovery can 

                                                           
17

  !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ 9¦ ǿŀǎǘŜ ŘƛǊŜŎǘƛǾŜ όнллуκфуκ9/Σ !ǊǘƛŎƭŜ оΣ Ϡ 17), "recycling 
means any recovery operation by which waste materials are reprocessed into products, materials or 
substances whether for the original or other purposes. It includes the reprocessing of organic materials but 
does not include energy recovery and the reprocessing into materials that are to be used as fuels or for 
backfilling operations." 

18
 BioIntelligence Service 2011. Plastic Waste in the Environment, Specific contract 07.0307/2009/545281/ 

ETU/G2 under Framework contract ENV.G.4/FRA/2008/0112, Revised final report, April 2011 
19

  European Commission, 2013. GREEN PAPER On a European Strategy on Plastic Waste in the Environment, 
COM(2013) 123. 
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reduce ecological risks associated with extraction of crude oil and the processing of crude oil to 

plastic products.20 

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 highlights the challenges and opportunities that arise from improving the 

management of plastic waste in the EU.21 It is also acknowledged that increasing the use of 

secondary raw materials can result in reduced import dependency, cost reductions, increased 

competitiveness 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 narrowed-down to management of household 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 countries 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 role for producer 

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 plastic waste 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 Dutch market needs to be recycled. For achieving 

this target producer responsibility has been selected as the key policy instrument. This implies that 

producers and/or suppliers of products packed in plastics and supplied in the Dutch market remain 

responsible for the collection of the packaging material after consumption of the product.  

In order to ǊŜƭŜŀǎŜ ƛƴŘǳǎǘǊȅ ŦǊƻƳ ƛǘǎ ΨǘŀƪŜ-ōŀŎƪ ŀƴŘ ǊŜŎƻǾŜǊȅ ƻōƭƛƎŀǘƛƻƴΩ ƻŦ ǇƭŀǎǘƛŎ ǇŀŎƪŀƎƛƴƎ ǿŀǎǘe, 

in 2009, collaboration with municipalities was agreed (and included in the National waste 

management plan 2009-2021)22. 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 for plastic packaging waste was operationalised 

                                                           
20

 Approximately 8% of global oil production is used for the production of plastic products: 4% as raw 
material and 3-4% as a source of energy (Hopewell et al. 2009). For the sake of clarity and taking into 
account the fact that bio-based plastics are still a niche application, this case study is focused on 
petroleum-based plastics only.  

21
  COM (2013), 123 final. 

22
  Netherlands Ministry of Housing, Spatial Planning and Environment, 2010. Landelijk Afvalbeheerplan 2009-

2021 ς 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 to recycling installations. Municipalities were financially compensated for that from the 

revenues of the packaging tax (through the so-called Waste Fund under responsibility of the Ministry 

of Environment). Most municipalities apply a system of pre-collection separation of plastics from 

household waste, while a few, larger municipalities apply post-collection separation systems. 

The packaging tax was paid (until 2012) by producers and/or suppliers of products packed in plastic 

material (e.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 (through the 

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 recycled plastics. Tax exemptions were 

allowed for small-scale 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 suppliers on using municipality 

infrastructure for plastic waste collection and sorting for recycling. The case study covers the period 

2006-2012 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 described combination 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 household 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 household plastic waste recycling 

analysed in this case study are the Packaging Ordinance (Verpackungsverordung, VerpackV) as well 

as the Closed Substance Cycle and Waste Management Act (Kreislaufwirtschaftsgesetz, KrWG). 

In 2005, with the 4th amendment of the VerpackV, 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 

recovered, 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 materials are 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 its take-back and 

recovery obligation. 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 all of Germany and between 1990 and 

2003, it was the only operator of a country-wide take-back 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 recovery of 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. Packaging material, 

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) on non-refillable 

beverage containers. As a result, non-refillable 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 Kreislaufwirtschafts- und Abfallgesetz (KrW-/AbfG), which came 

into force in 1996. KrWG aims to protect the environment and human health through the prevention 

of harmful effects from waste generation and poor waste management. According to the KrWG, 

anyone who produces or holds waste in Germany has to adhere to the 5-step waste hierarchy, 

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 recovery is considered to be equivalent to recycling; if 

not, it is given lower priority.  

Table 22 presents an overview of the policy instruments described above as applied in the 

Netherlands and Germany. 

Table 22:  Policy instruments most relevant for the recycling of plastic packaging waste in the 
Netherlands and Germany 

Policy target EU directive 
LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛƴ Χ 

The Netherlands Germany 

Recycling and recovery 
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 
Packaging Waste 

Directive (2004/12/EC) 

Packaging Decision 

(regulatory), incl. 
Packaging tax  (tax) 

Packaging Ordinance 

(regulatory) 

Implementation of 5-
step waste hierarchy 

EU Waste Directive 
(2008/98/EC) 

Packaging Decision 

(regulatory)  

Closed Substance Cycle and 
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 study. However, 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 recovery 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 plastic packaging 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. 1 appears to be rather low. Although data uncertainties have to be taken into 

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 been ineffective (see Figure 1). Even though the 

costs for collection and recovery of plastic packaging waste are - partly - 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 use different packaging materials.  

Figure 1:  Generation of plastic packaging waste in Germany in relation to GDP (1997 = 100) 

 

Source: gvm/UBA (2003, 2009) 

For Germany, the effectiveness assessment with regard to objectives No. 2 and No. 3 starts off with 

the fact that the minimum recycling targets of the VerpackV have been constantly met during the 

2003 and 2010 period (see Table 23). From the 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 

recycling 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 4th revision of the VerpackV in 2005 is 
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considered to be underambitious and, due to the fact that in the following 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 combination of different 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 country-wide 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 can be based 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 attributed 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. 

Table 23:    Different management options for plastic packaging waste in Germany  

 

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 packaging material (objective No. 1). 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 tax 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 amounted to 1-3%. 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 to objective No. 2 and No. 3, the Dutch Packaging Decision contained the 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 is collected both at the source (households) and via 

separation from regular household waste after collection. Plastic waste collected at the household 

in % of plastic packaging waste 2003 2004 2005 2006 2007 2008 2009 2010
2010 to 2003 

in % -Points

Recycling n.a. n.a. n.a. 38,1 40,7 44,7 46,5 45,1

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

Recycling total 52,8 44,4 39,1 41,3 42,7 47,3 48,4 49,4 -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 25,3 26,9 26 33,1 27,9 24,1 22,2 -0,3

 Recovery (recycling + thermal 

recovery + inceration)
77,5 74,1 74,5 81,7 95,3 96,3 96,8 97,2 19,7
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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 municipalities collect 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 in 8.4 kt of plastics prepared for recycling). 

In 2012, 48% of the plastic packaging material (both industrial and household) was collected and 

sorted for recycling (see Table 24). 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 preparation 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 (e. g. thermal recovery or incineration). 

Table 24:  Plastic waste recycling percentages in the Netherlands during 2008-2012 

 2008 2009 2010 2011 2012 

Plastics packaging material supplied to market (kton) 442 427,5 454 444 460 

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 and 
not recycled (incineration and useful application as energy 
source) (%) 

2 5 19 22 24 

Source: Monitoring reports Nedvang for 2008-2012  

 

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 economic decisions on whether to recycle a waste stream or supply it to an incinerator for 

energy recovery. Aspects such as relatively low-costs of waste (co)incineration (partly due to 

overcapacity of incineration plants) and relatively high costs of some recycling 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 presented in the monitoring reports (and summarised in Table 24. A 

positive aspect which relates to effectiveness of producer responsibility in combination with the 

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 in 2012 (objective 

No.3). 

In conclusion, the effectiveness assessment yielded 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. For both 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 country-wide build-up of collection, sorting and preparing waste 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 costs arising from 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 for collection, 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 level yields 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. These obligations 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 waste but for all 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, aluminium, and composites. Approximately 80 % of the costs and 

licensing revenues of the dual systems in Germany can be attributed to lightweight packaging 

materials.  

Figure 2 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  

 

Figure 2:  Licensing revenues and disposal costs 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 (Bundeskartellamt 2012). 

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 LWP material 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 packaging material (free-riding) (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, so 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 pre-collection and others applying post-collection 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 ς 8,000 to 10,000 producers/suppliers) to be efficiently 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 effectiveness and efficiency of plastic waste recycling policy 

instruments in Germany and the Netherlands are further explained by exploring: 

¶ Development of relevant economic, environmental, social and political contexts for plastics 

recycling  in both countries, 

¶ The policy processes for design and implementation of the policy instruments for plastics 

recycling in both countries, and 

¶ Possible interactions of these policy instruments with other policy instruments and how such 

interactions may have positively or negatively 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, resource efficiency 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, environmental, technical, socio-political 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 concluded from the 

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 packaging waste quantities dropped, but it is difficult to 

conclude to what extent this has been caused by the economic decline. In the Netherlands, 

quantities of plastic packaging material for household goods did not decline with negative economic 

growth as consumers could switch to cheaper products for which still packaging material was 

needed (as Table 24 shows, overall use of plastic packaging material in the Netherlands, including for 

industrial use, fluctuated, but during 2008-2012 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 readiness 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 recycling compared with 

primary production. In the Dutch case study, with its time frame of 2006-2012, 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 stakeholders 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 countries, 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, environmental 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 prices for 

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 tax impact from 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 use of plastic waste in RDF power plants which has resulted in a 

massive build-up 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 countries, 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 to the public 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 government, see 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 door-to-door collection; vegetable and garden waste separated in special containers; 

and the rest of household waste). However, through the 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 recycling of 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 of composite packaging materials (e.g. for health protection). Moreover, 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 health. These 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 for handling 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 development of reliable 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. 

Socio-political 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 both Germany 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 Decision was taken by a centre-right coalition while the implementation was done by 

a centre-left 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 mentality/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 in larger 

municipalities/cities the mentality and therefore social acceptance of waste stream separation has 

been relatively low. Therefore, although initially the Packaging Decision aimed at plastics separation 

from household waste before waste collection, using the revenues from the packaging tax, some 

municipalities were enabled to apply post-collection waste separation techniques, which enhanced 

overall plastic waste sorting effectiveness and efficiency. It is noted that in larger municipalities not 

only mentality and awareness have been context factors, but also practical aspects, such as 

apartment blocks with garbage chutes, have made post-collection separation more attractive. 

According to the Packaging Decision, municipalities are free to decide whether to ŀǇǇƭȅ ŀ ΨǇǊŜ-

ŎƻƭƭŜŎǘƛƻƴΩ ƻǊ ΨǇƻǎǘ-ŎƻƭƭŜŎǘƛƻƴΩ ǇƭŀǎǘƛŎ ǿŀǎǘŜ ǎŜǇŀǊŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ǳƴŘŜǊ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ǘƘŀǘ ǘƘŜ 

ΨǇƻǎǘ-ŎƻƭƭŜŎǘƛƻƴΩ ǘŜŎƘƴƛǉǳŜ ƛǎ ŀǘ ƭŜŀǎǘ Ŝǉǳŀƭƭȅ ŜŦŦŜŎǘƛǾŜ ŀǎ ΨǇǊŜ-ŎƻƭƭŜŎǘƛƻƴΩ ǇƭŀǎǘƛŎ ǿŀǎǘŜ ǎŜǇŀǊŀǘƛƻƴΦ 

Based on stakeholder consultation it can be 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 

ΨǊǳƭŜ ƻŦ ǘƘǳƳōΩ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊ Ŏƻƴǎǳƭǘŀǘƛƻƴǎ ƳŀŘŜ ŎƭŜŀǊ ǘƘŀǘ ŎǳǊǊŜƴǘƭȅ ΨǇƻǎǘ-ŎƻƭƭŜŎǘƛƻƴΩ ƛƴǎǘŀƭƭations 

separate approximately 30 per cent of plastics from household waste. In Germany, but also in the 

Netherlands, uncertainty of private households about the ecological benefits of separating plastic 

waste has increased, given the fact that the majority of the 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 instance, before the 

2006 Packaging Decision, there was no detailed system for monitoring 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 system 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 monitored under 

ΨǊŜŎȅŎƭƛƴƎΩ ǿƘŜǊŜŀǎ ƛƴ ǊŜŀƭƛǘȅ ǇŀǊǘ ƻŦ ǘƘƛǎ ǇƭŀǎǘƛŎ ǿŀǎǘŜ Ƴŀȅ ǎǘƛƭƭ ŜƴŘ ƛƴ Ŏƻ-incineration installations 

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 National Waste 

Management Plan 2009-2021)23 ǎƻ ǘƘŀǘ ΨǘŀƪŜ ōŀŎƪ ŀƴŘ ǊŜŎƻǾŜǊȅΩ ǇǊƻŘǳŎŜǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŎƻǳƭŘ ōŜ 

more effectively implemented (see above in section 2.3.1). Initially, there were complexities as 

ǇǊƻŘǳŎŜǊǎΩ ǊŜŎȅŎƭƛƴƎ ǘŀǊƎŜǘǎ ŘŜǇŜƴŘŜŘ ƻƴ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ŎƻƭƭŀōƻǊŀǘƛƻƴΣ ǿƘƛŎƘ ǘƘŜȅ ŎƻǳƭŘ ƴƻǘ 

influence. However, the combined implementation of the policy instruments had a positive impact 

on recycling performance. 

                                                           
23

  See Footnote 22. 
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Table 25:  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 2008-2012) 

Highly positive 

(during most of the 
observed period, before 
2008, oil prices strongly 
increased) 

Demand for plastic waste as energy source Slightly negative Slightly negative 

Export of plastic waste Slightly negative Strongly negative 

Technical context factors   

Techological progress  Highly positive Highly positive 

Quality standards for recycled plastic Highly positive Highly positive 

Socio-political context factors   

Public awareness and acceptance of plastic 
recycling 

Slightly positive Slightly positive 

Use of composite packaging materials Slightly negative Slightly negative 

Governance context factors   

Governance structures for waste management Highly positive Highly positive 

Monitoring systems for sorting and recycling of 
plastic waste 

Strongly negative 

(monitoring limitations may lead 
to reporting of recycling efforts 
while plastics may in fact be 
incinerated for economic 
reasons) 

Not covered during 
stakeholder consultation 

 

Policy implementation  

Regarding policy implementation in Germany, we would expect that the design and implementation 

of 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 further changes of 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 packaging waste. However, this 

principle could be expanded further by making product-specific requirements with regard to 

packaging design that include aspects such as recycling friendliness or a minimum input quota for 

recycled materials.  

¶ The preference for recycling over 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.  

¶ ¢9ID Ϡ 2, para. 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 observed policy design and 

implementation deviated from what could be expected. 

¶ 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 as an energy source. 

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 specified by the VerpackV and the economic 

incentives for thermal recovery and incineration, this decision has had a negative impact on 

recycling. 

¶ Furthermore, support for recycling from special interest groups was low compared to the 

combined influence of the plastics industry and operators of incineration plants or RDF power 

plants.  

¶ 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 targets could be 

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. 

¶ Observed economic incentives for thermal recovery 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 impacts 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 energy source have 

induced considerable investments in RDF power plants and coincineration plants 

(Alwast/Birnstengel 2010).  

The design and implementation of producer responsibility in the Netherlands has been organised 

during 2006-2012 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 which producers (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 producer responsibility in 

combination with the packaging tax has shown flexibility during 2006-2012, 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 enabled that implementation could be amended depending on 

the situations in a municipality (e.g. a smaller vs. larger municipalities and changing composition of 

population).  

During 2006-2012, in Germany costs of alternative useful utilisation of plastics waste were lower 

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, but beyond 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 clear 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 collection 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 had 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 organisation Nedvang 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 system the 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 monitoring 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 recycling targets have been met. 

Therefore, the collection and separation of plastics can be monitored for enforcing measures but not 

the actual recycling.  

The arguments regarding expected and observed policy implementation are summarized in Table 26.  
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Table 26:  Impact of policy implementation factors on effectiveness and efficiency of policies to promote 
recycling in the Netherlands and Germany 

Evaluation factor Subfactor 
The Netherlands 

Assessment 

Germany 

Assessment 

Political & social 
acceptance 

Political acceptance of waste avoidance as a policy 
objective 

slightly positive No impact 

Political acceptance of recycling as a policy objective  slightly positive Slightly positive 

Policy 
Consistency 

Flexibility of waste hierarchy  Slightly negative Strongly negative 

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

Slightly negative Slightly negative 

Policy Coherence 
Political support for thermal recovery of plastic 
waste emanating from climate regulation (ETS). 

Slightly negative Slightly negative 

Coordination 
among 

institutions 

Collaboration between local and national 
governments and producers/suppliers on 
implementing the producer responsibility, and the 
flexibility to use different collection and separation 
systems 

Highly positive 

Slightly negative 

(Inter-industry 
cooperation within 
the DSD is impaired 

by free-riders) 

Monitoring of 
results 

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

Strongly negative 
Not covered during 

stakeholder 
consultation 

 

Policy interaction  

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

and efficiency of the respective regulations seems to be influenced negatively by interactions with 

other policy instruments. Both, the internal interaction between different waste management 

policies as well as the external interaction 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 KrWG. 

Apparently, these negative interactions originate from conflicting interests between the 

stakeholders of different waste treatment options, i. e. recycling, thermal recovery and incineration. 

In the policy design stage, these conflicting interests have resulted 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 considerations - once this 

threshold level has been 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 

recovery 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 energy sources (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 waste as 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 assumed that the effect 

of the increase of thermal recovery on recycling was negative.  

With regard to incineration, the effect of the TaSi on the build-up of incineration capacity and the 

economic imperative to utilize these capacities have materialized in low costs for waste 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 respective stakeholders 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 increasing 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 technological 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 provisions of the 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 takes place within the country, in the case of the 

Netherlands the interaction seems to be more of a German-Dutch cross-border nature. Most of the 

household plastic waste that is collected in the Netherlands and sorted for recycling is transported 

to Germany for 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 CEO of the largest 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 companies would consider the plastic waste not suitable for 

recycling.24  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 in the 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 tax and a covenant between producers, government and municipalities on organising 

producer responsibility in practice. The impact of the interaction between these instruments has 

been positive in terms of enhancing separation of plastics from household waste (both at the source 

and after collection) and preparing for recycling. As a stand-alone instrument, producer 

responsibility is limited as producers/suppliers usually do not have the infrastructure to collect 

plastic waste back from households. The packaging tax on its own would not strongly stimulate 

recycling as it may only make primary plastics relatively more expensive when compared to using 

                                                           
24

 άbƛŜǳǿ ŘǊŀƳŀ ǊƻƴŘ ƛƴƎŜȊŀƳŜƭŘ ǇƭŀǎǘƛŎ ŀŦǾŀƭέΣ http://recyclingnetwerk.org/2010/10/25/nieuw-drama-rond-
ingezameld-plastic-afval-2/ 
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secondary (based on recycled) plastics. However, the tax generated funding to compensate 

municipalities for their role 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 on reaching the 

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 effectiveness 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: 

¶ Differentiation of waste tariffs όΨ5ƛŦǘŀǊΩύ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ōȅ ǎƻƳŜ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ǘƻ ǊŜǿŀǊŘ 

households for plastic waste separation through municipal tax reductions. 

¶ Communication campaigns Ŏŀƴ ǎǳǇǇƻǊǘ ƘƻǳǎŜƘƻƭŘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ǇƭŀǎǘƛŎ ǿŀǎǘŜ ǊŜŎȅŎƭƛƴƎ 

benefits and inform households about how 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 waste collection system was introduced (such as Milieuzak), which was initially not 

recognized by the government (until May 2009). 

¶ The impact of the European Emissions Trading Scheme (ETS) on the waste management value 

chain has been limited due to the low price 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 waste incineration activities have been small during 2008-2012. 

Table 27:  Germany - Impact of interactions on effectiveness and efficiency of policies to increase 
recycling of plastic packaging waste (VerpackV/KrWG) 

Policy interactions Impact 
Impact on 

effectiveness/ 
efficiency of key PIs 

Interaction 
between 
KrWG/VerpackV 
and TaSi 

(-) Neg. impacts on recycling because of low costs for 
incineration as a competing option for waste treatment 

 (-) Neg. impacts on the objective to reduce plastic packaging  

Slightly  negative 

Interaction 
between 
KrWG/VerpackV 
and TEHG 

(-) Neg. impacts on recycling because of increasing demand 
for plastic waste from RDF power plants and economic 
incentives for thermal recovery 

(-) Neg. impacts on the objective to reduce plastic packaging  

Slightly  negative 
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Table 28:  Netherlands - Impact of interactions on effectiveness and efficiency of policies to increase 
recycling of plastic packaging waste (Producer responsibility, packaging tax and covenant) 

Policy interactions Impact 
Impact on 

effectiveness/ 
efficiency of key PIs 

Packaging tax, producer 
responsibility,  covenant with 
municipalities 

(+) through  the combined implementation of these 
three policy instruments, producer responsibility 
could be operationalised, funding required for waste 
collection and separation could be generated from 
producers and existing municipality waste 
infrastructure could be utilised 

Highly positive 

Packaging tax, producer 
responsibility,  covenant with 
municipalities in combination 
with Diftar 

(+) in municipalities where plastics are separated at 
the household level and where households obtained 
tax reductions as a reward, a stronger plastic waste 
separation performance could be seen. 

Slightly positive 

Packaging tax, producer 
responsibility,  covenant with 
municipalities in combination 
with public campaigns 

(+) through public awareness campaigns willingness 
to support recycling increased among households 

Slightly positive 

Interaction of Packaging tax, 
producer responsibility,  
covenant with municipalities 
with (German) climate policy 
and stimulus to incineration 
capacity 

(-) this interaction has been negative as Dutch 
plastics transported to (mainly) German recycling 
companies are in practice not always recycled do to 
relatively high costs of recycling in comparison with 
(co-) incineration. 

Slightly negative 

 

2.3.4 Conclusion of the effectiveness (and efficiency) assessment based on the APRAISE 

3-E approach 

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 plastic waste 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 three 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 design 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, 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 specified by the VerpackV and the economic 

incentives for thermal recovery and incineration, 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 

respoƴǎƛōƛƭƛǘȅΣ ŜƴŀōƭŜŘ ŜŦŦƛŎƛŜƴǘ ǳǎŜ ƻŦ ŜȄƛǎǘƛƴƎ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǿŀǎǘŜ ǎŜǇŀǊŀǘƛƻƴ 
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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 recycling 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 Germany, observed 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 certificates 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 support and positive 

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 build-up of incineration 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 

spans of 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 improved the 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 export of plastic 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 quality of 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 build-up of capacities for waste incineration 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 materials can render recycling technologically and economically infeasible.  

In the Netherlands, during the observed period (2006-2012) the oil price rise was halted, so that the 

earlier observed oil price impact in Germany on use of secondary plastics could not be 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 incentive to 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 relatively 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, and later on during 2006-2010, towards stimulating recycling of 

ǇŀŎƪŀƎƛƴƎ ƳŀǘŜǊƛŀƭΣ ƛƴŎƭǳŘƛƴƎ ǇƭŀǎǘƛŎǎΦ !ƴƻǘƘŜǊ ǇƻǎƛǘƛǾŜ ŎƻƴǘŜȄǘ ŦŀŎǘƻǊΣ ŀƭǎƻ ǊŜƭŀǘŜŘ ǘƻ ǇŜƻǇƭŜΩǎ 

awareness of environmental issues, was the existence of markets for recycled goods in the 

Netherlands, 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 could benefit 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 equalise, in 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 in a clear example 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 explained in 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 findings can be summarised as follows: 

 Germany  The Netherlands 

Policy aim 
(recycling target) 

36% 42 % 

(Plastic packaging waste contracted by recyclers 
as % of total supply of plastic packaging material 
in market) 

Effect 49% (2010) 48% (2012) 

Economic, political 
and technical 
context factors 

+ Technological progress 

+ Increase of oil price 

- increasing use of composite materials 

- Economic development 

+ availability of technologies 

+ environmental awareness 

Policy design and 
implementation 

+ Clear regulatory policy framework with 
some flexible elements  

-low progress on recycling because of static 
recycling quota  

- Flexibility of waste hierarchy as a 
prerequisite for (negative) interactions with 
other policies to come into effect. 

 

++ covenant with municipalities to operationalise 
producer responsibility 

- lack of clear monitoring protocol to check 
whether plastics contracted for recycling are 
actually recycled 

Policy design and implementation is key 
determinant for impact of system factors and 
policy interactions  

Policy interactions - Negative interactions with policies that 
have provided incentives for waste 
incineration 

- Negative interaction with climate policies 
because of increasing demand  for plastic 
waste as energy source. 

+ combined implementation of covenant, 
packaging tax and producer responsibility 

- due to low incineration costs, recyclers have 
incentive to have part of plastic waste (co-
incinerated. 
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2.3.5 Results for plastics recycling case study from global modeling approach 

The above application of the APRAISE 3-method 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 Germany and 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 for an analysis of plastic packaging material used in the food sector, which is the 

most important sector for use of plastics for packaging products. 

With GTAP, four different scenarios have been developed in order to analyse the economic context 

for the case study during 2008-2012 and beyond. The scenarios are based on different assumptions 

about political and economic developments (e.g. economic developments and climate and trade 

policies) and they have been further developed to address questions which are most relevant to the 

policy instruments focussed on in the case study (in particular the packaging tax). The four scenarios 

developed for further analysis are: 

¶ Business as usual: This 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. 

¶ Counterfactual high growth: This scenario shows what could have happened without the recent 

economic crisis and if pre-2008 economic growth figure had continued until 2020. The scenario 

assumes 20% increase of global investments by 2020, with a 5% increase in global trading. 

¶ 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 result, oil prices will decrease by 25% by 2020. 

¶ Trade war: 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 and exports. 

For the plastic waste case study, these four scenarios have formed the background to analyse the 

impact of a tax on the use of plastic packaging material by producers and/or suppliers when 

supplying their 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 effect of such a 

ǘŀȄ Ƙŀǎ ōŜŜƴ ǎƛƳǳƭŀǘŜŘ ƛƴ ŀ ΨǿƘŀǘ ƛŦΩ ǇƻƭƛŎȅ ǎŎŜƴŀǊƛƻΦ  

As an example, Figure 3 shows, for all APRAISE countries, the results of a model simulation of 

possible production growth impacts in the food and the chemicals and plastics sectors in case of an 

ŀƳōƛǘƛƻǳǎ ŎƭƛƳŀǘŜ ŀƎǊŜŜƳŜƴǘ ŀƴŘ ƛƴ ŎŀǎŜ ƻŦ ŀ ΨǘǊŀŘŜ ǿŀǊΩΦ aƻǊŜƻǾŜǊΣ ŀǎ the food industry largely 

uses resources which are also used for biofuel production, a model simulation has been conducted 

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

Ψƴƻ ōƛƻŦǳŜƭǎΩ ǎŎŜƴŀǊƛƻΤ ǘƘŜ ōǳǎƛƴŜǎǎ-as-usual scenario assumes that biofuel support policies are 

implemented in Member States). It shows that, in general, production of food and chemical and 

plastics suffers from a climate agreement and/or trade war policy context; a situation of no-biofuels 

hardly shows impacts on the food and chemicals and plastics production figures. 
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Figure 3:  Context development plastic waste - Growth in production (% change to BAU) 

 

Figure 3 shows an exception to this general conclusion in the case of the Netherlands (encircled) 

where a no-biofuels scenario shows a strong reduction in both food and chemicals and plastics 

production, as compared to business-as-usual. 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. Therefore, 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 is assumed in the business-as-usual situation. Turning the situation 

upside-down, it can be concluded that in the No-biofuels scenario, prices for food production 

resources will not increase or less strongly, so that the Dutch comparative advantage in the food 

industry is used less. Consequently, absence of biofuels stimulation policies όΨbƻ-ōƛƻŦǳŜƭǎΩύ would 

have a negative impact on the Dutch food production (compared to business-as-usual with active 

biofuel policy). This impact is subsequently also felt in Chemicals and plastics as, among other, less 

plastic packaging material would need to be produced. 

Figure 4 shows how production, imports and exports of chemicals and plastic products in Germany 

and the Netherlands would develop under the four scenarios described above. It is shown that 

compared to business-as-usual, the annual growth rate of plastics production in the Netherlands is 

11% higher in the Climate 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 Netherlands, the 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 Netherlands, 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 benefit from 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 commitments). In Figure 
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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 among the analysed 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. 

Figure 4:  Chemicals and plastic products in Germany and the Netherlands, annual growth rates 

 

 

With respect to the Food sector in Germany and the Netherlands, it has been concluded from the 

GTAP modelling analysis that unlike chemicals and plastics, the responses to contextual factors (as in 

the four scenarios) are clearly different between the Netherlands and Germany (see Figure 5). In 

Germany, food exports grow strongly in all scenarios, while imports barely change at all (except in 

the Counterfactual growth scenario). It 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.  

Figure 5:  Food products in Germany and the Netherlands, annual growth rates 

 

With help of the above described context scenarios a clearer picture has been obtained of how 

Dutch and Germany 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 supply of food products (again, this 

sector is the largest user of plastic packaging material) in both countries. Figure 6 shows the results 

for the Netherlands by comparing the 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 products are 

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 consumption of 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 packaging 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 consumption and imports also 

seem to confirm that the packaging tax is almost entirely absorbed into consumer prices. Finally, the 

comparison between a national Dutch packaging tax and EU-wide packaging taxation shows that a 

ΨǇƭŀǎǘƛŎ ƭŜŀƪŀƎŜΩ ǘƘǊƻǳƎƘ ƛƴŎǊŜŀǎŜŘ ŜȄǇƻǊǘǎ ŀǎ ƛn the case of a national tax only (see encircled bar in 

Figure 6) would have been considerably reduced with a coordinated EU policy. 

Figure 6:  Impact of packaging tax on food industry in the Netherlands. 

 

FinallȅΣ ŦƻǊ DŜǊƳŀƴȅ ŀ ΨǿƘŀǘ ƛŦΩ ǎŎŜƴŀǊƛƻ Ƙŀǎ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ǿƛǘƘ D¢!t ǘƻ ǎƛƳǳƭŀǘŜ ǿƘŀǘ ǿƻǳƭŘ 

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 have had a negative impact on 

food industry production figures (see Figure 7). This observation could be explained by the fact that 

the German domestic market is much more dominant in terms of food products demand than in the 

Netherlands, where a relatively large share of food is exported25. As a result, a German packaging tax 

                                                           
25

 It is acknowledged that the German export shows a growth rate due to a packaging tax, but that growth is 
based on a relatively small absolute amount of food exports, so that its impact on absolute domestic 
production remains relatively small. 
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ƛǎ ƭŜǎǎ Ŝŀǎƛƭȅ άƭŜŀƪŜŘέ ǘƘǊƻǳƎƘ ŜȄǇƻǊǘǎΣ ǎƻ ǘƘŀǘ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ŘƻƳŜǎǘƛŎ ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ ǊŜƭŀǘƛǾŜƭȅ 

strong and production figures respond to that.  

Figure 7:  Impact of packaging tax on food industry in Germany 

 

 

2.4 Case study: Sustainable energy buildings  in Greece and the Netherlands 

2.4.1 Basics of the assessed policy 

Environmental challenge and policy targets 

The improvement in 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 

regarding the limitation of greenhouse 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 emissions. The existing policy initiatives oriented towards the sustainability of the 

building sector have largely targeted energy efficiency. Indeed, the EU's Energy Efficiency Action 

Plan (2007-2012)26 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 Directive27 (EPBD, 2002/91/EC) 

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 zero-energy standard by the end of 2020 

and public buildings by the end of 2018. 

                                                           
26  Updated in 2011 
27

 Directive 2010/31/EU http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32010L0031:EN:NOT 
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In Greece, this 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 thermo-insulation Regulation was put 

ƛƴǘƻ ŦƻǊŎŜΦ !ŎŎƻǊŘƛƴƎ ǘƻ IŜƭƭŜƴƛŎ aƛƴƛǎǘǊȅ ƻŦ 5ŜǾŜƭƻǇƳŜƴǘΩǎ ŜǎǘƛƳŀǘƛƻƴǎΣ only 30% of the houses are 

thermo-insulated (i.e. approximately 3,000,000 of all buildings are highly energy consuming), while 

the age of the buildings, combined with the lack of environmental design28, ranks them among the 

least efficient buildings in Europe. 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 30% of the total energy 

consumption, hence there is a large energy saving potential in the building stock.29 Energy 

consumption of buildings is mainly due to heating, hot water usage, lighting, cooling and ventilation. 

Therefore sustainable construction and technological 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 Europe30 was adopted by the 

European Commission within the context of EU2020 growth strategy and it concludes that existing 

policies for promoting energy efficiency and renewable energy use in buildings need to be 

complemented with policies for resource efficiency which look at a wider range of environmental 

impacts across the life-cycle of buildings. Since energy efficiency interventions in the built 

environment may result in the higher generation 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 project and the case study, the scope of 

the analysis is narrowed-down 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 to 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 non-residential buildings, in particular on sustainable 

buildings renovation and retrofitting activities, including stationary equipment (such as air 

conditioners, heat pumps etc.) and electrical and electronic equipment waste. The main objective is 

                                                           
28

 Hellenic Building Thermal Insulation Regulation (HBTIR) was introduced in Greece in 1980, setting for the 
first time minimum requirements for building envelope thermal protection. KENAK replaced HBTIR in 2010 
and imposed tighter thermal insulation and energy performance requirements.

 

29
 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 total energy consumption decreased slightly in 2008 (-0.7%) 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 decrease (6-8%) in the energy 
consumption from 2010. [Source: CBS(Centraal Bureau voor Statistiek) and IEA (International Energy 
Agency)] 

30
  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 instruments 

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 

¢²Ƙύ ƛƴ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎΦ ¢ƘŜ Ω9b9wD¸ 9CCL/L9b/¸Ω tǊƻƎǊŀƳƳŜ ǿŀs introduced by Law 3661/2008 

(pursuant to Directive 2002/E91/EC), as 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 Programme 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) 2007-2013. The rest 30% ǿŀǎ ŎƻǾŜǊŜŘ ōȅ aǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ƻǿƴ 

resources.  ¢ƘŜ [ŀǿ оссмκнллу ƻƴ άaŜŀǎǳǊŜǎ ŦƻǊ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƻŦ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ōǳƛƭŘƛƴƎǎΩΩ 

(harmonization to the Directive 2002/91/EC of the European parliament and EU council on the 

energy performance of buildings) was 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 Framework - 4th Framework Programme introduced financial actions for 

deǾŜƭƻǇƛƴƎ ŀƴŘ ǇǊƻƳƻǘƛƴƎ 99 ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀƴŘ w9{ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀƳƻƴƎ ǿƘƛŎƘ ǘƘŜ ά9ƴŜǊƎȅ {ŀǾƛƴƎ ƛƴ 

ƘƻǳǎŜƘƻƭŘǎέ tǊƻƎǊŀƳƳŜΦ  

The programme aims at improving the energy performance of residential buildings through the 

provision of soft loans and subsidies for the installation of RES plants and energy-saving measures. 

The percentage funded by a subsidy or an interest-free loan depends on the personal or family 

income of the applicant. Low income individuals/families are offered more favourable financial 

support packages 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 

ǘƘŜƛǊ ǊŜǎƛŘŜƴŎŜΩǎ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΦ ¢ƘŜ ŜƴŜǊƎȅ ǳǇƎǊŀŘƛƴƎ ƛƴǘŜǊǾŜƴǘƛƻƴǎ mainly include:  

1.  Replacing frames / glass panes and installing shading systems,  

2.  Installing thermal insulation in the building envelope, including the roof and the garage 

3.  Upgrading the heating and domestic hot water system. 

 

¢ƘŜ Ψ/ƘŀƴƎƛƴƎ !ƛǊ-/ƻƴŘƛǘƛƻƴ tǊƻƎǊŀƳƳŜΩ ƳŜŀǎǳǊŜ ǿŀǎ ƛƴǘǊƻŘǳŎŜŘ ǳƴŘŜǊ ǘƘŜ bŀǘƛƻƴŀƭ {ǘǊŀǘŜƎƛŎ 

Reference Programme 2007-2013, through the Operational Programme "Competitiveness and 

Entrepreneurship (OPCE II)" and the Regional Operational Programmes including Transitional 

Support Areas aiming 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 manufacture). Any consumer could 

withdraw up to two (2) equipment, purchasing new technology, inverter, high-energy 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 a ƳŀȄƛƳǳƳ ƎǊŀƴǘ ƻŦ рлл ϵΦ {ǘƻǊŜǎ ŎƻǳƭŘ ǊŜƎƛǎǘŜǊ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ǘƻ ǘƘŜ 
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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 the owner of 

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 

ǎƘƻǇǎ ǿƘƛŎƘ ǿŀǎ ŀŦǘŜǊǿŀǊŘǎ ǿƛǘƘŘǊŀǿƴ ŦǊƻƳ ǘƘŜ ŎƻƳǇŀƴȅ ά!ǇǇƭƛŀƴŎŜǎ wŜŎȅŎƭƛƴƎ {Φ!Φέ ŦƻǊ ǊŜŎȅŎƭƛƴƎΦ   

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 performance 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 

establishment 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 92/75/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 

efficiency 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 domination of energy efficiency 

equipment in the market.  

This Extended Producers Responsibility regarding the alternative management of WEEE concerns the 

financial obligation of Producers and importers of products for managing their products after their 

use phase, 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 obligation is also applied for batteries, EEEs, 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 electrical equipment deriving 

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). Part of the 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: 

Energy Performance Certificates reflect on the physical characteristics of the buildings. They are 

obligatory by law to all new and existing residential and non-residential 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 insulating work and for the labor costs for maintenance and renovation of 

homes was available in the period of 2009-2011 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 scheme for insulation of glass for home owners, occupiers and owners` 

associations, who could receive a subsidy for insulating glass, including installment, for homes built 

ōŜŦƻǊŜ мффрΣ ǿƛǘƘ ŀ ƳŀȄƛƳǳƳ ƻŦ ϵммлл ƛƴ ǘƘŜ ǇŜǊƛƻŘ ƻŦ нллф-2010. 

Strengthening of ecodesign and the energy labelling of appliances aims to promote the design, 

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 the appliances. 

Table 29:  Policy instruments most relevant for the sustainable energy in buildings and waste in the 
Greece and the Netherlands 

Policy target EU directive Sector Instrument 
type 

Target Group LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛƴ Χ 

Greece Netherlands 

Promoting the 
uptake of energy 
savings in end-use 
building sector 

Energy 
Efficiency 
Directive 

Residential Market 
based 

Residential 
end-users 

ά9ƴŜǊƎȅ 
Savings in 
IƻǳǎŜƘƻƭŘǎέ 
programme 

- 

Promoting the 
uptake of energy 
savings in end-use 
building sector 

Energy 
Efficiency 
Directive 

Tertiary Market 
based 

Municipalities ΨΨ9b9wD¸ 
9CCL/L9b/¸ΩΩ 
programme 

- 

Promoting the 
uptake of energy 
savings in end-use 
building sector 

Energy 
Efficiency 
Directive 

Building 
end-use 
sector 

Market-
based 

Residential 
end-users 

- VAT 
reduction for 
for insulating 
works 

Establishing 
minimum 
requirements for 
energy efficiency in 
buildings 

Energy 
Performance 
of Buildings 
Directive  

Building 
sector 

Regulatory Construction 
and 
residential  
buildings 
sector 

REPB EPC 

Promoting the 
penetration of 
energy efficiency 
Electrical Equipment 

Energy 
efficiency 
labelling of 
products 
Directive 

End use/ 

Appliances  

Regulatory 
(Information
-based) 

Manufacture
rs Suppliers 
retailers 

Energy 
Labelling 

 

Recycling and 
recovery targets for 
packaging waste 

Waste 
Directive  

Waste and 
Resource 
use sector 

Regulatory Producers/ 
Suppliers of 
EEE 

'Extended 
Producer 
Responsibility' 
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Producer responsibility for 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 responsibility has 

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, cars, car tires 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 tax as 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  

¢ƘŜ ǇƻƭƛŎȅ ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ ǎŜŎǘƻǊ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎŀǎŜ ǎǘǳŘȅΩǎ 

approach, comprises a number of Directives targeted, on one hand, at the end use energy efficiency 

upgrade of the existing, renovated and new building stock, enhancing the energy savings and 

limiting the CO2 emissions deriving from the building sector through the implementation of 

numerous measures (Subsidies and soft loans for end use Energy Efficiency interventions in buildings, 

energy labelling, Energy Performance of Buildings (KENAK), etc.), and 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 sustainability of buildings, shall 

therefore be assessed with regard to the policy objectives: 

¶ Energy savings enhancement. 

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

Based on the situation in Greece, the effectiveness of the 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 energy 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 uncertainties due to the 

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

ŀŎŎƻǳƴǘΦ CƻǊ ǘƘŜ ŀƳōƛǘƛƻǳǎ Ψ9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅΩ tǊƻƎǊŀƳƳŜ όǿƛǘƘ ол-40% reduction targets), the 

pǊƻƎǊŀƳƳŜΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ŘƛŘ ƴƻǘ ǊŜŀŎƘ ǘƘŜ ŜȄǇŜŎǘŀǘƛƻns in terms of participation levels as well as 

progress in the implementation of the EE projects. Upon the completion of the Programme, the 

number of applications approved amounted to 106 out of the 191 submitted. Analysis of the yielded 

results of interventions specified in the proposals of the municipalities reveal the following savings 

(calculated for the period 2014-2020): 
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Table 30:  9ǎǘƛƳŀǘŜŘ ǇǊƛƳŀǊȅ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎ ŀŎƘƛŜǾŜŘ ǳƴŘŜǊ Ψ9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅΩ tǊƻƎǊŀƳƳŜ  

Axis Primary energy savings (ktoe) 

Interventions to existing municipal buildings   2.35 

Interventions to public areas of the urban environment (Street 
lighting) 

2.56 

Interventions in other urban (municipal) infrastructure 1.05 

Total primary energy savings 5.96 

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

 

¢ƘŜ ŎƻƴǘƛƴǳŀƴŎŜ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳŜΣ ƴŀƳŜƭȅ ΨΨ9/hbhaL{9 LLΩΩ ǊŜŎŜƛǾŜŘ моф ǇǊƻǇƻǎŀƭǎ όWǳƴŜ-July 

2012) from Municipalities, which are expected to yield primary energy savings amounting to 8.3 

ktoe. 

Lƴ ǘƘŜ Ψ9ƴŜǊƎȅ {ŀǾƛƴƎǎ ƛƴ IƻǳǎŜƘƻƭŘǎΨ ǇǊƻƎǊŀƳƳŜ όǿƛǘƘ ŀ фнн D²Ƙ ǎŀǾƛƴƎǎ ǘŀǊƎŜǘύΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

ƛƳǇƭŜƳŜƴǘŜŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀƳƻǳƴǘŜŘ ǘƻ мпΣунф ǿƛǘƘ ǘƻǘŀƭ ōǳŘƎŜǘ ƻŦ моуΣолрΣфуу ϵΣ ǿƘƛƭŜ ǘƘŜ ǎŀǾƛƴƎǎ 

in primary energy were estimated to reach 248 GWh (21 ktoe) for the period 2014-2020. 

Throughout the implementation of the measure (2011-2015), 70,000 applications are expected to 

join the Programme resulting in total energy savings amounting to 958 GWh for the same period. 

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

D²ƘύΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴǎ ŦƻǊ 9t/Ωǎ ƘŀǾŜ ǊŜŘǳŎŜŘ ǎǳōǎǘŀƴǘƛŀƭƭȅ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ȅŜŀǊǎ 

due to the plunging of the construction activity.  

In the Netherlands, as far as the Objective 1 is concerned, 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 energy 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 due to the 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 pessimistic 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 led to several 

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 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 

Building regulations. The temporary subsidy for glass insulation resulted in 62.000 buildings with an 

installed average of 13.2 m2 window insulation, which amounts to a total of 800.000 m2 installed 

glass insulation. An indirect key effect of the temporary subsidy scheme is the increase in short term 

employment perspectives in the glass industry (or preservation of the existing positions in a grave 

economic environment). Furthermore, the energy labelling of appliances has been quite positive, 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. The high market share of A-label appliances 
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(currently 95% of appliances have an A-label) shows the success of the labeling system. The market 

share of appliances equipped with energy label A has significantly increased relatively to the less 

energy efficient (label B or higher) products. The high market share of A-label appliances (currently 

95% of appliances have an A-label) shows the success of the labeling system. 

As far as the second objective is concerned, Greece 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 

recycling 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 growing31 waste streams in the EU, growing at 3-5 % 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 by 50% and the recycling rate by 20%, rendering thus the landfill tax as 

a highly effective policy. 

Figure 8: Amount of landfilled waste and the number of landfill sites between 1990 and 2008 

 

tǊƻŘǳŎŜǊǎΩ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ Ƙŀǎ ōŜŜƴ ƛƳǇƭemented in both countries with quite diverse effects. In 

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 kg/cap/year, 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 policy instrument 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 around 26-28 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 

                                                           
31

  For instance, waste streams of lighting 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. 

Efficiency  

Lƴ ǘƘŜ Ψ9b9wD¸ 9CCL/L9b/¸Ω ǇǊƻƎǊŀƳƳŜΣ ǘƘŜ ǘƻǘŀƭ ƛƴƛǘƛŀƭ ōǳŘƎŜǘ ƻŦ ǘƘŜ ƛƴƛǘƛŀǘƛǾŜ όƛƴŎƭǳŘƛƴƎ ǇǳōƭƛŎ 

expenditure and Municipalities contribution) was 100 million EUR.  State budget32 was planned to 

cover 70% of the total budget that is 70 million EUR. The Programme also covered the costs related 

to the recruitment of a consultant by each municipality in order to provide support upon the 

proposed actions/measures to be included in the Implementation Plan which accounted for 

approximately 10% of the total budget per municipality. The allocation of the budget among 

tǊƻƎǊŀƳƳŜΩǎ ŀŎǘƛƻƴ ŀȄes is the following: 

Table 31:  Allocation of the budget among Ψ9b9wD¸ 9CCL/L9b/¸Ω action axes 

tǊƻƎǊŀƳƳŜΩǎ !Ȅƛǎ 
Allocation of 

Budget 

Energy benefits  
(Energy savings, 

toe ) 

Environmental 
benefit 

(reduction of CO2 
emissions, kt) 

Axis 1: Interventions to existing municipal 
buildings   

65,0% 958,06 4,97 

Axis 2: Interventions to public areas of the urban 
environment  

22,5% 483,34 4,90 

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

Axis 4: Interventions in other urban (municipal) 
infrastructure  

2,5% 307,07 3,11 

Axis 5: Dissemination, networking and 
information actions from Eco driving  

4,0% 98,83 0,29 

 

¢ƘŜ ŎƻƴǘƛƴǳŀƴŎŜ ƻŦ ǘƘŜ ά9b9wD¸ 9CCL/L9b/¸ΩΩ program, namely "Exoikonomo II" is predicted to 

require a total budget of 107 million EUR. 

The total budget for the Ψ9ƴŜǊƎȅ {ŀǾƛƴƎǎ ƛƴ IƻǳǎŜƘƻƭŘǎΩ ǇǊƻƎǊŀƳƳŜ ǿŀǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ŀƳƻǳƴǘ ǘƻ офс 

million EUR33 and was allocated among the regions of Greece. The revised Programme (March 2012) 

indicated maximum subsidy of up to 70% of the total Grant for the lower income beneficiaries, with 

a maximum budget of 15,000 Euro. Up to October 2013, 39,592 applications have successfully 

entered the programme with total eligible budget of 406.8 mil EUR (almost 9,000 new entries within 

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

was 14,829 (number of disbursed projects with a total eligible budget of 138.3 mil EUR), accounting 

for primary energy savings of 248GWh. The implementation of the policy instrument has created 

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

                                                           
32

 funded by the National Strategic Reference Framework (NSRF) 2007-2013 
33

  Financed by the European Union (European Regional Development Fund (ERDF)) and by National Resources, through 
the Regional Operational Programmes (ROP) and the Operational Programme "Competitiveness and Entrepreneurship" 
(OPCE) and "Environment and Sustainable Development" (OPESD) under the NSRF 2007-2013 
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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 is not an 

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 case. The low VAT rate applied 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 

place in 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 

ƛƴǎǳƭŀǘƛƻƴ ƘŀŘ ǊŜǎŜǊǾŜŘ ŀ ōǳŘƎŜǘ ƻŦ пр Ƴƛƭƭƛƻƴ ϵ ǘŀǊƎŜǘƛƴƎ ŀǘ ƛƴǾestments in existing buildings (before 

мффрύ ŀƴŘ ŀǎǎƻŎƛŀǘƛƻƴǎ ƻŦ ƘƻƳŜƻǿƴŜǊǎΦ ¢ƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ǎǇŜƴǘ ǳǇ ǘƻ нлмл ƛǎ ну Ƴƛƭƭƛƻƴ ϵΣ ǿƘƛŎƘ 

ŀƳƻǳƴǘǎ ǘƻ ŀƴ ŀǾŜǊŀƎŜ Ŏƻǎǘ ƻŦ опΦнм ϵκƳ2 of glass insulation for HR+ and HR++ glass with a 

ƳŀȄƛƳǳƳ ƻŦ мΦмлл ϵ ǇŜǊ ƘƻǳǎŜƘƻƭd. By the end of the subsidy period the total amount of insulated 

glass installed was 1.1 million m2 ŘǳŜ ǘƻ ǘƘŜ ǎǳōǎƛŘȅ ŀǘ ŀ ǘƻǘŀƭ Ŏƻǎǘ ƻŦ оуΦу Ƴƛƭƭƛƻƴ ϵΦ !ŦǘŜǊ ǘƘŜ 

ŜƴǘǊŀƴŎŜ ƻŦ ǘƘŜ ǎǳōǎƛŘȅ ƛƴǘƻ ŦƻǊŎŜΣ ǘƘŜ Ŏƻǎǘǎ ŦƻǊ ǘƘŜ ƻǿƴŜǊ ŀǊŜ ǊŜŘǳŎŜŘ ǘƻ пл҈ όŀǊƻǳƴŘ ор ϵ/m2), 

which increased the additionality of the scheme to 400,000 m2 of installed glass insulation surface. 

In terms of social and employment effects, the temporary subsidy generated an extra 17 and 18 

Ƴƛƭƭƛƻƴ ϵ ǘƻ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŜŎǘƻǊ όŦƻǊ нлмл ŀƴŘ нлмм respectively) in addition to the autonomous 

пу ŀƴŘ пф Ƴƛƭƭƛƻƴ ϵ ŦƻǊ ǘƘŜǎŜ ȅŜŀǊǎΣ ǿƘƛŎƘ ƻǊƛƎƛƴŀǘŜǎ ŦǊƻƳ лΦнр҈ ŀŘŘƛǘƛƻƴŀƭ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ǘƘŜ 

construction sector. The annual costs of monitoring manufacturers` compliance with the energy 

labelling of appliances ǊŜǉǳƛǊŜ ϵ оллΦллл ŦǊƻƳ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘŀƭ ōǳŘƎŜǘΦ  

The producer responsibility policy, implemented in both countries has presented similar effects. In 

Greece, before the advent of EPR, only minor recycling rates were considered feasible. EPR has 

generated a booming market for handling and processing materials 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 Netherlands, The costs for the EPR (operational and rebate costs) amounted to 65 million ϵ in 

2000 and was more than doubled to 135 million ϵ in 2001. Concerning CO2 reduction, the EPR saved 

210 million kg CO2 in 2002. The operational costs, covering the marketing and handling 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 tax, the revenue was at its maximum in 2001 

with more than ϵ 180 million and it decreased to ϵ 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 efficiency of sustainable energy in buildings policy 

instruments in Greece and the Netherlands are further explained by exploring: 

¶ Development of relevant economic, environmental, social and political contexts for sustainable 

energy in buildings  in both countries, 

¶ The policy processes for design and implementation of the policy instruments for sustainable 

energy in buildings in both countries, and 
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¶ Possible interactions of these policy instruments with other policy instruments and how such 

interactions may have positively or negatively affected the effectiveness 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 

ŜƳōŜŘŘŜŘ ƛƴΣ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ǇƻƭƛŎȅ ƛƴǎǘǊǳƳŜƴǘΩǎ ŘŜǾƛŀǘƛƻƴ ŦǊƻƳ ŀŎƘƛŜǾƛƴƎ ƛǘǎ ǘŀǊƎŜts, along with the 

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 and social factors were investigated in terms of 

their expected or unexpected changes.  

Below economic, environmental, technical, socio-political and governance context factor 

developments relevant for sustainable energy in buildings in both countries are discussed. 

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 efficiency investments 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 energy efficiency interventions 

in the building sector has been the upward trajectory of oil and electricity prices, which actually 

ƳƻǘƛǾŀǘŜŘ ŎƻƴǎǳƳŜǊǎΩ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ tǊƻƎǊŀƳƳŜǎ ǿƘƛŎƘ ǇǊƻǾƛŘŜŘ ŦƛƴŀƴŎƛŀƭ ƛƴŎŜƴǘƛǾŜǎ ŀƴŘ ǊŀƛǎŜŘ 

ǇǳōƭƛŎΩǎ ŀǿŀǊŜƴŜǎǎ ƻƴ ǘƘŜ ŜŎƻƴƻƳƛŎ ōenefits of upgrading the energy performance of their houses.  

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

the building activity since 2009 onwards. Construction and building activity was thus mainly focused 

ƻƴ ōǳƛƭŘƛƴƎ ǊŜƴƻǾŀǘƛƻƴǎ ǿƘƛƭŜ ƴŜǿ ōǳƛƭŘƛƴƎǎΩ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀŎǘƛǾƛǘȅ ǿŀǎ ŀƭƳƻǎǘ ƴƻƴ-existent. This shift 

was obviously encouraged by the financial incentives provided by the Government, which also 

motivated building and electrical contractors to provide 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 efficiency measures 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 aspect that 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 driving forces 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 desired effect. However, 

personal interest has a very strong influence on whether energy efficiency measures are taken place, 

thus the sociological-psychological factors should not be neglected. 

In terms on environmental awareness, consumers have become much more aware 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 product 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 environmental context, 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 deriving 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 and VAT. As 

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 consumption rate in 2009 of about -3.2% 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%/year. 

Technical context 

The main technological factors that influence the sustainable energy in buildings are the existence of 

specialized professionals and the availability of technology. 

In both countries, there is availability of technology and professionals and consultants who are 

technically skilled and well-informed on energy efficiency upgrade projects. This factor was 

beneficial for the implementation of the relevant policy instruments. Nevertheless, in the 

Netherlands it was remarked that one of the major bottlenecks of issuing 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 qualified assessors; however, the frequent revision of the policy 

framework complicated the assessment procedures. 

Socio-political and governance context 

In terms of the socio-political 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 of jobs would be created. However, due to 

the constant policy framework changes many companies specializing on 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 

DǊŜŜŎŜΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ ǘǊŀƴǎǇŀǊŜƴŎȅ ƻŦ ǇǊƻŎŜŘǳǊŜǎ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ΩΩ9b9wD¸ 9CCL/L9b/¸ΩΩ Ƙŀǎ 

been questioned by market actors, during the approval and licensing 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 the 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 of a stable governmental coalition 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. 

Table 32:  Impact of relevant context factors on the effectiveness of the policy supporting sustainable 
energy in buildings in Greece and the Netherlands 

System context factor Assessment Greece 
Assessment the 

Netherlands 

Economic context factors   

Growth rate Strongly negative Slightly negative 

Investment climate Strongly negative Slightly negative 

Construction activity Slightly positive Strongly negative 

Oil/Electricity/Gas price Highly positive 

(during most of the 
observed period, before 
2008, oil and electricity 

prices strongly increased) 

Highly positive 

(during most of the 
observed period, before 
2008, oil prices strongly 

increased) 

Access to finance Strongly negative Slightly negative 

Households incomes/savings Strongly negative 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 the 
household sector 

(No significant impact was 
noted) 

Slightly positive 

Technical context factors   

Skilled labour Slightly positive Slightly negative 

Availability of technology Slightly positive Slightly positive 

Socio-political and governance context factors  

Number of jobs created Slightly positive Slightly negative 

Political stability  Slightly positive Slightly negative 

Transparency of approval and licensing 
procedures 

Strongly negative Strongly negative 

Level of citizens confidence and trust Strongly negative Strongly negative 
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In the Netherlands, the respective government in charge, independently on the color of the 

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 center-left 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. These targets have already been moderated by the centre right government 

(Rutte I) causing the preparation of policies more uncertain. 

Finally, building arbitrariness is common in urban environments in Greece. The evaluation phase of 

the dossiers revealed bottlenecks 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 to delays, negatively 

affecting the performance of the policies. 

Policy implementation  

Regarding policy implementation for sustainable energy buildings in Greece, the main outcomes are:  

¶ ό9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ tǊƻƎǊŀƳƳŜύΥ 5ǳŜ ǘƻ aǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ƭŀŎƪ ƻŦ ƭƛǉǳƛŘƛǘȅ ŀnd the unfavorable 

ŜŎƻƴƻƳƛŎ ŎƭƛƳŀǘŜ ƛƴ Ƴŀƴȅ ŎŀǎŜǎΣ ǘƘŜ ол҈ ƻŦ ǘƘŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎΩ Ŏƻǎǘǎ ǘƻ ōŜ ŎƻǾŜǊŜŘ ōȅ 

municipalities' equity capital was not affordable. Nevertheless, market actors who were involved 

in the Programme assigned by the Municipalities to provide technical 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 delay 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 

responsibilities to local governments and the procedures for the establishment of the external 

Register of Evaluators of the Programme. It has also been reported by market actors that the 

Programme did not promote adequately innovative (more expensive but with higher energy 

saving yield potential) technologies affecting the competition within construction market (some 

professionals were favoured more than others). 

¶ (Energy Saving in Households Programme) In order the Programme to start rolling, a number of 

obstacles referring 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 

ŎƻƴŎŜǊƴŜŘΣ ƛƴ DǊŜŜŎŜ ǘƘŜǊŜ ƛǎ ƴƻǘ ǎǳŎƘ ŀƴ ƛƴǎǘƛǘǳǘƛƻƴ ǎǳŎƘ ŀǎ ǘƘŜ άIƻǳǎƛƴƎ !ǎǎƻŎƛŀǘƛƻƴǎέ ǿƘƛŎƘ 

would assume the authority to plan and implement energy efficiency measures in buildings. 

Therefore, the Programme faced a number of difficulties in multi apartment buildings, since in 

various cases the owners could not reach an agreement regarding the necessity of such 

interventions and the cost burden. 

For the Netherlands, the respective outcomes are: 

¶ The implementation of the EPBD was delayed due to several factors including 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 effects and 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. 

¶ There is an absence of national evaluation 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 

Building regulations, as insulation materials include glass wool, rock wool and polystyrene and 

exclude windows, doors, window frames and glazing. 

¶ The direct effects of the subsidy scheme in terms of energy savings were quite substantial, as 

during 2010 after the installation of the glass insulation through the subsidy, an energy saving (in 

heating mainly) of 15 million m3 gas was estimated, out of which 6 million m2 were additional 

savings. 

¶ The energy labeling scheme for appliances has been a success, since the compliance of 

manufacturers with the 92/75/EEC Directive can be assessed as very high and currently 95% of 

appliances have already an A-label in the Netherlands. The scheme managed to provide a 

legitimate platform for technology innovation in the industry of 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. 

The impact of transposition and implementation 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 are 

summarized in the table below: 

Table 33:  Overview of the transposition and implementation factors 

Type of 
factor 

Evaluation factors Sub-factors 

Im
p

le
m

e
n
ta

ti
o
n
 f
a
c
to

rs
 Political & Social Acceptance 

Motivation to invest 

Familiarity 

Equity 

Adaptability 

Policy Coherence 
Coordination and Management among Institutions 

Transaction Costs 

Policy Consistency PI consistency with Sustainable Development targets 

Implementability 

Administrative set up & feasibility 

Financial feasibility 

Enforceability 

 

5ŜǎǇƛǘŜ ǘƘŜ ŜȄǇŜŎǘŜŘ ƘƛƎƘ ƳƻǘƛǾŀǘƛƻƴ ƛƴǾŜǎǘ ŦǊƻƳ ǘƘŜ Ψ9b9wD¸ 9CCL/L9b/¸Ω ǇǊƻƎǊŀƳƳŜΣ ŀǇǇƭƛŎŀǘƛƻƴǎ 

ŦƻǊ ƛƴŎƭǳǎƛƻƴ ǎƛƎƴŀƭǎ ǿŜǊŜ ƴƻǘ ǘƘŀǘ ǇǊƻƳƛǎƛƴƎΣ ŘǳŜ ǘƻ aǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ƭŀŎƪ ƻŦ ƭƛǉǳƛŘƛǘȅ ŀƴŘ ǘƘŜ 

unfavorable economic climate and in many cases. The motivation for investment 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 

ŎƻƴǘǊƛōǳǘŜŘ ōȅ aǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ƻǿn funds. For the same reasons, the Energy Savings in Households 

programme has not triggered the motivation expected. Following the evaluation of the Programme 

by the Ministry, more attractive financial incentives and looser participation criteria were induced 

which significantly increased the application for inclusion received. In the Netherlands, in addition to 

the economic recession and market uncertainties, the absence of sanctions in the EPC for disobeying 

the law led to a low compliance. Therefore acquiring 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 businesǎ ǇŜǊǎǇŜŎǘƛǾŜ ǘƘŜ ŜŦŦŜŎǘ ǿŀǎ ŦƻǳƴŘ ǉǳƛǘŜ ƭƻǿΦ ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘŜ ŀǇǇƭƛŀƴŎŜǎΩ ƭŀōŜƭƭƛƴƎΣ 

next to its mandatory character, was enhanced by the manufacturers` and producers` increasing 

ŀǿŀǊŜƴŜǎǎ ƻŦ ŜƴŜǊƎȅ ǎŀǾƛƴƎ ŀƴŘ ŎƻƴǎǳƳŜǊǎΩ ƛƴǘŜǊŜǎǘ ƛƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛǎǎǳŜǎΦ 

¢ŀǊƎŜǘŜŘ ǇǊƻƎǊŀƳƳŜǎΣ ǎǳŎƘ ŀǎ ǘƘŜ Ψ9b9wD¸ 9CCL/L9b/¸Ω ŘƛŘ ƴƻǘ ǊŜǉǳƛǊŜ ŜȄǘŜƴǎƛǾŜ ǇǊƻƳƻǘƛƻƴ ŀƴŘ 

increase in its familiarity to enhance its impact. Furthermore, when attracting other sectors, such as 

the residential end use sector, tv spots, internet, radio as well as participating banks providing 

informational pages to their websites and raising public awareness regarding the benefits of the 

investment have contributed to the promotion of the Energy Saving in households Programme.  

Equity concerns are a very important factor for the success of policy instruments. Both relevant 

policies in Greece delivered high equity in terms of distribution of benefits, since the programme 

addresses Municipalities and especially most densely populated Municipalities, while it gave 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 services (solar thermal collectors, aluminium 

frames, etc.) and this fact had a negative impact in the competition. In the Netherlands, Only owners 

with higher income have invested in energy efficiency improvements, although they might have 

already intended to take 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 range of eligible 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 in the market uptake process.  

Concerning the coordination and management among institutions, the ΨΨ9b9wD¸ 9CCL/L9b/¸ΩΩ 

programme had a negative impact due to the long delays in evaluation and approval procedures. 

The transaction costs (due to technical counsellors 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 would potentially result in a more efficient administration mechanism negatively affected 

the implementation of the ΨΨEnergy Saving in the HouseholdsΩΩ programme due to delays reported 

upon the channelling of information to bank employees but also upon the loan approval 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 Netherlands, due to the frequent changes and 

the lack of transparency and coherence in the EPC policy framework, market actors have suffered 

huge losses. 

Policies for sustainable energy in buildings normally are aligned to Sustainable Development goals. 

CƻǊ ǘƘŜ Ψ9b9wD¸ 9CCL/L9b/¸Ω ǇǊƻƎǊŀƳƳŜ as far as social benefits are concerned, the 

ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ tǊƻƎǊŀƳƳŜΩǎ ŀŎǘƛƻƴǎ ŀƭƻƴƎ ǘƘŜ ŦƛǾŜ ǇǊƛƻǊƛǘȅ ŀȄes would raise awareness among 

citizens; seek to change behavioral patterns of citizens regarding the efficient use of energy and 

environmental protection; lead to the upgrade of living conditions 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 where the 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 pre-requisite by programme terms. As opposed to the situation in the 

NetherlandǎΣ ƛƴ DǊŜŜŎŜ ǘƘŜǊŜ ƛǎ ƴƻǘ ǎǳŎƘ ŀƴ ƛƴǎǘƛǘǳǘƛƻƴ ŀǎ ǘƘŜ άIƻǳǎƛƴƎ !ǎǎƻŎƛŀǘƛƻƴǎέ ǿƘƛŎƘ ǿƻǳƭŘ 

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 the EPC, since the latter 

promotes efficiency measures such as improved insulation, installation of energy saving appliances. 

Participating banks have alleviated the administrative burden ƻŦ ǘƘŜ ΨΨEnergy Saving in the 

HouseholdsΩΩ Programme by being involved not only in the evaluation of the applications and other 

documentation and the loan approval stage, but also in the implementation of the projects, by 

instructing the projects to collaborating electrical/construction contractors and materials/equipment 

suppliers. Although Banks have been remarkably skeptical in approving loans to applicants, thus 

limiting the overall success factor (amounting to 19% according to market actors) and financial 

feasibility of the programme, their involvement in the Programme was estimated 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 that ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŜƴŜǊƎȅ ǘŀǊƎŜǘǎ ƘŀǾŜ ōŜŜƴ ŀŎƘƛŜǾŜŘ ƛƴ 

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 to take place. 

¢ƘŜ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ŎŀǇŀŎƛǘȅ ƻŦ ΨΨ9b9wD¸ 9CCL/L9b/¸ΩΩ tǊƻƎǊŀƳƳŜ ǿŀǎ ǉǳŜǎǘƛƻƴŜŘ ŘǳŜ ǘƻ ǘƘŜ ƭƻƴƎ 

delays during the evaluation and approval of the documentation submitted by Municipalities, along 

with the lack of transparency. The expectation regarding 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 beneficiaries 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 observed policy implementation are summarized in Table 34.  
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Table 34:  Impact of policy implementation factors on effectiveness and efficiency of policies to promote 
sustainable energy in buildings in Greece and the Netherlands 

Evaluation factor Subfactor 
Greece 

Assessment 

The Netherlands 

Assessment 

Political & social 
acceptance 

Motivation to 
invest/participate 

slightly positive Slightly negative 

Familiarity  slightly negative No impact 

Equity Slightly positive No impact 

Adaptability Slightly negative Strongly negative 

Policy Coherence 

Coordination and 
management among 
institutions  

Strongly negative Strongly negative 

Transaction costs Slightly negative Slightly negative 

Policy 
Consistency 

Consistency with Sustainable 
Development Targets 

Highly positive Slightly negative 

Implementability 

Administrative setup and 
feasibility 

Slightly negative Strongly negative 

Financial feasibility Strongly negative Strongly negative 

Enforceability Slightly positive Strongly negative 

 

Policy interaction  

In Greece, recent national policy instruments providing financial incentives to end users for energy 

efficiency investments in the building sector were generally found to act synergetically in terms of 

their contribution to energy efficiency objectives 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 policy mix, overlaps and inconsistencies have 

been observed with reference to the increased costs burdening the state budget. Moreover, since 

three of the most vital EE policy instruments (namely the Changing Air-Conditioning, Energy Saving 

at households and ENERGY EFFICIENCY Programmes) are voluntary, there is risk of not achieving a 

minimum level of the desired target or even exceeding it, due to the provision of disproportionately 

attractive financial incentives from State, questioning the efficiency of the policy 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 same όΨlow-hanging fruitΩύ technologies (namely 

principally aluminium frames, glass panes, solar thermal systems, efficient air-conditioners, etc.) and 

in this way the competition remained closed and limited. 

A possible interaction of financial incentives with mandatory requirements (such as the EPBD) is 

rather favourable in terms of target achievement. The integrated scheme guarantees that a 

minimum level of target is achieved, while it also allows some degree of flexibility with its voluntary 

ŜƭŜƳŜƴǘΦ 5ƛǊŜŎǘ ǎŜǉǳŜƴŎƛƴƎ ƛƴǘŜǊŀŎǘƛƻƴ ǿŀǎ ƻōǎŜǊǾŜŘ ōŜǘǿŜŜƴ 9ƴŜǊƎȅ .ǳƛƭŘƛƴƎ /ƻŘŜ ŀƴŘ ΨΨ9ƴŜǊƎȅ 

{ŀǾƛƴƎ ŀǘ ƘƻǳǎŜƘƻƭŘǎΩΩ tǊƻƎǊŀƳƳŜΣ ǎƛƴŎŜ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ŀǘ ƭŜŀǎǘ ǘǿƻ 9ƴŜǊƎȅ !ǳŘƛǘǎ ǿŀǎ 

ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ tǊƻƎǊŀƳƳŜΩǎ ǇǊƻŎŜŘǳǊŀƭ ǎǘŜǇǎΣ ŀƭƭƻǿƛƴƎ ǘƘŜ ōŜƴŎƘƳŀǊƪƛƴƎ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎǎ ōŜŦƻǊŜ 
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and after the implementation of the EE projects. Consequently, net energy savings 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 

ǇǊƻƎǊŀƳƳŜΩǎ ōǳŘƎŜǘΣ ǘƘŜ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǇƻƭƛŎy instruments was associated with increased financial 

costs burdening the state budget. Inevitably, technologies promoted by the financial incentive 

tǊƻƎǊŀƳƳŜǎΣ ƭƛƪŜ ΨΨ9ƴŜǊƎȅ {ŀǾƛƴƎ ŀǘ ƘƻǳǎŜƘƻƭŘǎΩΩ tǊƻƎǊŀƳƳŜ ƛƴ ƻǊŘŜǊ ǘƻ ōŜ ŀƭƛƎƴŜŘ ǿƛǘƘ ǘƘŜ .ǳƛƭŘƛƴƎ 

/ƻŘŜΩǎ specifications, they included in their eligible interventions, those technologies and materials 

that would ensure energy savings according to the Building Code, reducing competition to 

innovative energy efficiency technologies. In contrast, in the Netherlands, linking financial incentives 

to mandatory requirements can create overlaps, since their general aim is to increase energy 

efficiency of the built environment and their target stakeholder groups are similar (households and 

services). Voluntary financial and 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 while the tailored 

advice about energy efficiency improvement is only feasible. They are extensively used by social 

housing associations due to requirements to issue their complete stock with EPCs in 2009, but very 

little by private homeowners. Due to the frequent changes 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, companies specialized on energy performance advice 

suffered huge financial losses. In addition, there are no sanctions for disobeying the law regarding 

EPCs, therefore less than 20% of houses are sold with an energy label. Consequently, there is a need 

for the development of a consistent and reliable EPC framework to achieve the energy efficiency 

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 ς

a measure oriented towards the achievement of waste collection targets ς in national level since it 

could potentially demonstrate a synergetic interaction in terms of target achievement, provided that 

competent entities take action (e.g. in the case of Changing Air Conditioning Programme). However, 

ƛƴ ŎŀǎŜ ǎǳŎƘ ǇǊƻǾƛǎƛƻƴ Ƙŀǎ ƴƻǘ ōŜŜƴ ǇƭŀƴƴŜŘΣ 99 ǇƻƭƛŎƛŜǎ όƛΦŜ ŘǳǊƛƴƎ 9ƴŜǊƎȅ .ǳƛƭŘƛƴƎ /ƻŘŜΣ ΨΨ9ƴŜǊƎȅ 

Saving at hƻǳǎŜƘƻƭŘǎΩΩ ŀƴŘ Ψ9b9wD¸ 9CCL/L9b/¸Ω ŦƻǊ aǳƴƛŎƛǇŀƭƛǘƛŜǎ tǊƻƎǊŀƳƳŜύ Řƻ ƴƻǘ ǎŜŜƳ ǘƻ 

relate with the Obligation of Producers. In the Netherlands, the waste reduction policies are 

indirectly linked to the energy efficiency policies by the fact that construction activities e.g. 

replacement of old and 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 Dutch compliance 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 

 
Policy interactions 

 
Impact 

Impact on 
effectiveness/ 

efficiency of key PIs 

Interaction between ENERGY 
EFFICIENCY, ENERGY SAVING 

IN HOUSEHOLDS 

(+) Scope and objectives are considered synergetic 

(-) Neg. impacts on promoting the same technologies 

(-) increased costs on the state budget 

Slightly  negative 

Interaction between ENERGY 
EFFICIENCY, ENERGY SAVING 
IN HOUSEHOLDS and KENAK 

(+) Scope and objectives are considered synergetic 

(-) Neg. Impacts on promoting the same technologies 

(+) Pos. Impacts in terms of target achievement 
through information diffusion 

Slightly  positive 

Interaction between ENERGY 
EFFICIENCY, ENERGY SAVING 
IN HOUSEHOLDS, KENAK and 

extended producer 
responsibility 

(+) Positive indirect impacts to obligated producers 
when competitive entities are aligned 

Slightly positive 

 

Table 7:  Netherlands - Impact of interactions on effectiveness and efficiency of policies to increase 
sustainable energy in buildings  

 
Policy interactions 

 
Impact 

Impact on 
effectiveness/ 

efficiency of key PIs 

Interaction between EPC, 
Reduced VAT for insulation work, 
Temporary subsidy for glass 
insulation 

(+)VAT reduction and temporary subsidy for 
insulation work have successfully supported the 
system of EPCs.  

(-) the implementation of EPCs is inconsistent and 
unreliable, therefore less effective than originally 
anticipated. 

Slightly positive 

Interaction between EPC, 
Reduced VAT for insulation work, 
Temporary subsidy for glass 
insulation and Energy Labeling of 
appliances 

(+)The interaction between the information-based 
energy labelling to appliances and policy mix 1 had 
a positive impact on energy efficiency 
improvements due to the supportive nature of 
energy labelling of appliances. 

Highly positive 

Interaction between EPC, 
Reduced VAT for insulation work, 
Temporary subsidy for glass 
insulation, Energy Labeling of 
appliances, Producer 
responsibility, Landfill tax 

(+) Successful interaction of energy efficiency 
technology deployment and achievement of waste 
reduction of older technologies Highly positive 

 

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 sustainable energy 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 Greece, the 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 urged the participation 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 initiatives towards this direction. The transparency of the licensing and 

approval procedures caused very long delays (they took more than 2 years) impeding the progress in 

funding and the implementation of the suggested interventions. During the evaluation phase of the 

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, negatively affecting 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 during 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 

ƳǳƴƛŎƛǇŀƭƛǘƛŜǎΩ ǎƛŘŜ ǘƻ ŦǳƴŘ ǘƘŜ ǊŜǎǘ ƻŦ ол҈ ƻŦ ǘƘŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ōǳŘƎŜǘΣ ŀ ƳŀǘǘŜǊ ǿƘƛŎƘ Ƴƻǎǘƭȅ 

concern the financial feasibility aspect of the policies. However, 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, 

the ōŀƴƪǎΩ ƛƴǾƻƭǾŜƳŜƴǘ ƘŀŘ ǊŜǎulted in stricter criteria regarding the credit ability for loan approval 

of the applicants. The last factor also concerns the financial feasibility of the PI and played a 

ŘŜǘŜǊǊŜƴǘ ǊƻƭŜ ǘƻ tǊƻƎǊŀƳƳŜΩǎ ǎǳŎŎŜǎǎΣ ƭŜŀŘƛƴƎ ǘƻ ǘƘŜ ǊŜǾƛǎƛƻƴ ƻŦ ŀ ƴǳƳōŜǊ ƻŦ ǘŜǊƳǎ and 

prerequisites for the entrance to the programme. Poor coordination and management during the 

tǊƻƎǊŀƳƳŜΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǊŜƭŀǘŜ ǘƻ ǘƘŜ ƭŀŎƪ ƻŦ ǘƛƳŜƭȅ ŎƘŀƴƴŜƭƭƛƴƎ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜ 

Ministry to the Bank employees, mostly regarding the updates and chŀƴƎŜǎ ƻŦ ǘƘŜ tǊƻƎǊŀƳƳŜΩǎ 

terms of inclusion. Following the access to capital issue, an outcome of the financial incentives in the 

Netherlands is that the refurbishment rate is increasing, but 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 cover their 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 more energy efficient 

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 appliances, 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 Greece, one of the major obstacles 

was the free-rider effect, induced by producers who avoided to contribute their financial support for 

the operating costs of the Collective 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 had an ƛƴŘƛǊŜŎǘ ƛƳǇŀŎǘ ƻƴ ǇǊƻŘǳŎŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ƳŜŜǘ ǘƘŜƛǊ ŦƛƴŀƴŎƛŀƭ 

obligation to the scheme. Collections targets were also difficult to reach due to the lack of the 

ǇǳōƭƛŎΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǿŀǊŜƴŜǎǎΣ ǿƘƛŎƘ ǊŜƴŘŜǊŜŘ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ WEEE a very difficult task and 

ŎƻƴǎŜǉǳŜƴǘƭȅ ƛƳǇŜŘŜŘ ǘƘŜ tLΩǎ ŀōƛƭƛǘȅ ǘƻ ǊŜŀŎƘ ƛǘǎ ǘŀǊƎŜǘΦ !ǎ ǊŜƎŀǊŘǎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŦŀŎǘƻǊǎ 

ǿƘƛŎƘ ǿŜǊŜ ŘŜǘŜǊƳƛƴŀƴǘ ŦƻǊ ǘƘŜ tLΩǎ ǇŜǊŦƻǊƳŀƴŎŜΣ ǘƘŜ ƭŀŎƪ ƻŦ ŀ ǊŜƭƛŀōƭŜ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ŜƴŦƻǊŎŜƳŜƴǘ 

mechanism allowed the incurrence of free-rider incidents, therefore affecting to a considerable 

ŘŜƎǊŜŜ ǘƘŜ ΨΨƳƻǘƛǾŀǘƛƻƴ ǘƻ ƛƴǾŜǎǘΩΩ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŦŀŎǘƻǊΦ Lƴ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎΣ ǘƘƛǎ ǎȅǎǘŜƳ Ƙŀǎ ǘǳǊƴŜŘ 

out to be very efficient since the collected amount did not just cover the expenses, but also provided 

a large amount of reserve. 

2.4.5 Contextual results for sustainable energy buildings case study from global 

modelling approach 

In addition to this qualitative analysis presented above, a quantitative analysis with the global model 

GTAP (see D4.1 for a detailed explanation of this model) reveals some additional information 

especially about the contextual factors affecting the policies on sustainable energy buildings. In 

particular, the impact of the economic crisis on energy consumption and construction activity can be 

assessed. Energy 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 shows 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 alia, results 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 

ǇǊŜŘƛŎǘƛǾŜ ǇƻǿŜǊ ŀǘ ƳƻǊŜ ƎŜƴŜǊŀƭ ƭŜǾŜƭ ƛǎ ƴŜǾŜǊǘƘŜƭŜǎǎ ǉǳƛǘŜ ǎǘǊƻƴƎΦ ¢ƘŜ ά.ǳǎƛƴŜǎǎ ŀǎ ¦ǎǳŀƭέ 

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 cent decrease over the same period in 

Greek urban areas (according to Bank of Greece index of prices of dwellings). For the Netherlands, 

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

the actually observed decrease in nearly 20 per cent.  

The economic context was analysed by GTAP using four alternative scenarios, based on different 

assumptions about political and economic developments (e.g. economic developments and climate 

and trade policies): 

¶ Business as usual: This 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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¶ Counterfactual high growth: This scenario shows what could have happened without the recent 

economic crisis and if pre-2008 economic growth figure had continued until 2020. Compared to 

Business as usual, The the scenario assumes assumptions imply 20% increase of global 

investments by 2020, with a 5% increase in global trading. 

¶ 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 result, oil prices will decrease by 25% by 2020. 

¶ 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 and 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: the former 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. 

Figure 9 and Figure 10 show the simulated developments of construction and electricity sector 

productions in Greece for the Business as Usual and Counterfactual growth Scenarios 2007-2015, as 

well as the actual figures (EUROSTAT) 2004-2013. Both sectors have developed in a way that is 

similar to the simulated BAU that does not include any energy savings promoting policy instruments 

other than the EU-wide CO2 emissions limiting policies. The growth rates under the Counterfactual 

Growth are significantly higher, following the trend that was observed prior to the crisis34.   

Figure 9: Construction sector in Greece (2007=1) 

 

 

                                                           
34

  The 2004 figure for Greece is partially explained with the booming activity due to the Olympic Games in 
Athens. 
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Figure 10: Electricity sector in Greece (2007=1) 

 

 

Error! Reference source not found.Figure 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 to the 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 the crisis than 

assumed by the model.  

Figure 11: Construction sector in the Netherlands (2007=1) 
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Figure 12: Electricity sector in the Netherlands (2007=1) 

 

 

These results strongly suggest that the low electricity demand is mostly due to the crisis. However, 

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 Agreement would 

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 equipment is also 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 Netherlands, due to both higher demand and higher emissions prices. This, in turn, would 

make investment in energy savings more interesting.  

 

2.5 Case study: The impact of hydropower generation on river basin 

Hydropower generation is presenting a challenge in reaching multiple 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 water 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, the out-ŎƻƳƛƴƎ άƘȅŘǊƻǇƻǿŜǊ 

conflictέ results in debates concerning hydropower permissions world-wide and also already at the 

level of EU legislation a possible policy conflict in the context of hydropower decision-makings arises. 

In this case study it is demonstrated and assessed in whiŎƘ ǿŀȅ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ŀǊƛǎŜǎ ƻƴ 

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 sector of small- and mid-sized hydropower plants (maximum capacity Җ 20MW) 

and in Slovenia the entire sector of ǎƳŀƭƭ ƘȅŘǊƻǇƻǿŜǊ Ǉƭŀƴǘǎ όƳŀȄƛƳǳƳ ŎŀǇŀŎƛǘȅ Җ млa²ύ Ƙŀǎ ōŜŜƴ 
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considered, a specific example in each country has been chosen as a starting point for detailed 

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 the European 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 surface water, 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 for the 

performance of the WFD, thus if resulting in (non-avoidance of) significant ecological impacts on 

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

to ensure coherence with environmental objectives given by the 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 the άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ƻƴ ǘƘŜ aŜƳōŜǊ {ǘŀǘŜ ƭŜǾŜƭǎ !ǳǎǘǊƛŀ ŀƴŘ {ƭƻǾŜƴƛŀΣ ǘƘŜ ²ŀǘŜǊ 

Framework Directive and its national implementation has therefore been identified within this case 

study as key player on the nature (especially water) protection side of the άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέΦ 

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 (2009/147/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 

όάbŀǘǳǊŀ нллл ŀǊŜŀǎέύΦ .ǳǘ ǘƘŜǎŜ ŘƛǊŜŎǘƛǾŜǎ ŀǊŜ ƻƴƭȅ ǊŜƭŜǾŀƴǘ ŦƻǊ ƘȅŘǊƻǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ƛf plants are 

ǇƭŀƴƴŜŘ ǘƻ ōŜ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ŜŎƻƭƻƎƛŎŀƭƭȅ ǎŜƴǎƛǘƛǾŜ ƻǊ ŜǾŜƴ άbŀǘǳǊŀ нлллέ ŀǊŜŀǎΣ ǿƘƛŎƘ ƛǎ ƘƻǿŜǾŜǊ 

not the case in general. As a consequence the Habitats and the Birds directive, although relevant in 

the specific examples of assessed Member States, are 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 also is the case for the Environmental Impact Assessment Directive (2011/92/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, whether hydropower plants need to be subject to environmental impact assessments is 

left to the particular Member States by applying either case-by-case examination or specific 

thresholds and criteria. Within Austria e.g. hydropower projects are only subject to environmental 

impact assessments if their capacity exceeds or rather achieves a given threshold ς 15 MW in 

general, however depending on other criteria this threshold may be lower, whereas in Slovenia every 

hydropower plant independently of its size needs to undergo an environmental impact assessment. 
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The main counterpart to the WFD (together with the introduced nature conservation legislation) as 

Ƴŀƛƴ ƪŜȅ ǇƭŀȅŜǊ ƻŦ ǘƘŜ ǿŀǘŜǊκƴŀǘǳǊŜ ǇǊƻǘŜŎǘƛƻƴ ǎƛŘŜ ǿƛǘƘƛƴ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ƛƴ 9ǳǊƻǇŜŀƴ 

legislation is formed by the Renewable Energy Directive (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 legislation of the European Commission. This package includes the 

targets to ŘŜŎǊŜŀǎŜ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ōȅ нл҈ ōŀǎŜŘ ƻƴ ǘƘŜ мффлΩǎ ƭŜǾŜƭ ŀƴŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ 

share of renewable energy sources (thus also electricity generated from small- and mid-sized 

hydropower plants, however not specifically) in final energy consumption to 20% until 2020. As 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 characterized as a European Member State with a historically and 

ongoing strong focus on hydropower generation (in 2011 it has been reported that more than 50% of 

total electricity produced in Austria originated from hydropower plants, whereas the share of 

hydropower regarding total electricity produced from RES sources amounted almost 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 the share of 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 hydropower in future to reach the national RES target is 

pursued.35 

As a result a challenge to reach multiple environmental objectives given by the European 

environmental policy framework related to hydropower decision-makings occurs in 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 been 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 years.  Important in the context of 

(small- and mid-sized) hydropower decision-making are the (1) river basin management plan 

(decree) (most important policy instrument for the implementation of the WFD ς status analysis, 

action plan), (2) the quality target decree ς ecology of surface water (ecological water status 

definition), and the (3) national hydropower criteria catalogue (important supporting document in 

hydropower approval decisions according to the water law, especially regarding expected water 

status deterioration; it includes possible decision criteria considering ecological, energy management 

and water management issues). To not endanger the requested target achievements of the national 

                                                           
35 Kampa, Eleftheria; Von der Weppen, Johanna; Dworak, Thomas (2011): Issue paper (final version); Water management, 

Water Framework Directive & Hydropower: Common Implementation Strategy Workshop; Brussels, 13-14.09.2011,  

   available under: http://www.ecologic-events.eu/hydropower2/documents/IssuePaper_final.pdf  

http://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. (small- and mid-sized) 

hydropower projects) have to undergo an authorization process. This is also being the case in 

Slovenia, where the WFD has also been implemented via a quite similar policy 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 

questions by corresponding decrees and 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 water areas of these basins by 2015. 

In Austria, in contrast to Slovenia, the national implementation of the WFD is also supported via a 

second policy instrument (environmental support act ς άǿŀǘŜǊ ŜŎƻƭƻƎȅέύ ƎǊŀƴǘƛƴƎ ǎǳōǎƛŘƛŜǎ ŦƻǊ 

measures to improve the ecological (hydromorphological) status 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 the latest).  

¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άbŀǘǳǊŀ нлллέ ŀǊŜŀǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŎƻǾŜǊŀƎŜ ƻŦ ŀƭƭ ƴŀǘǳǊŜ ǊŜƭŀǘŜŘ ǉǳŜǎǘƛƻƴǎ ƎƛǾŜƴ ƛƴ 

the Habitats and Birds directive, are in both countries also implemented via similar policy 

instruments. In Austria the nature conservation act varies for 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 conserǾŀǘƛƻƴ όάbŀǘǳǊŀ нлллέύ ŀǊŜŀΦ !ƭǎƻ ƛƴ {ƭƻǾŜƴƛŀ ǇƭŀƴƴŜŘ ƘȅŘǊƻǇƻǿŜǊ ǇǊƻƧŜŎǘǎ 

independently of its size need to undergo an authorization procedure according to the 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴ ŀŎǘΣ ǿƘƛŎƘ ƛǎ ƛƴ ǎǳŎŎŜǎǎƛƻƴ ŀƭǎƻ ǘƛƎƘǘŜƴŜŘ ƛŦ άbŀǘǳǊŀ нлллέ ŀǊŜŀǎ ŀǊŜ 

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 the hydropower plants size. On the contrary, 

although such an act is also existent in Austria, it is not generally relevant for hydropower-decisions 

in Austria as environmental impact assessments of hydropower plants are size-dependent and 

therefore just slightly relevant for small- and mid-sized 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 

implementation 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 small- and mid-sized hydropower plants (maximum capacity 

Җ 20MW) it provides either feed-in tariffs or investment incentives ς size-dependent). The law for 

the electricity market regulates the Austrian power industry and includes federal state specific 

specifications, thus requiring in the case study area Styria the accomplishment of an authorization 

procedure if the capacity of a hydropower plants is җ 200kW. As a consequence the law for the 

electricity market is the legal framework for the permission of new hydropower plants in Austria; 

however the green electricity act, by directly increasing the motivation to invest in RES projects, 
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ǊŜŀƭƭȅ ŎŀǳǎŜǎ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέΦ Lƴ {ƭƻǾŜƴƛŀΣ ǘƘŜ ǎǳǇǇƻǊǘƛƴƎ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ 

renewable energy sources is imbedded within the so called energy act, thus regulating the Slovenian 

power industry but also providing feed-in tariffs for hydropower generation via the regulation on 

supports for electricity generated from renewable energy sources (guaranteed purchase or 

operational support for plants Җ 10MW, operational support only for plants җ 10MW). 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 in the Slovenian 

national action plan for renewable energy sources. 

Table 35:  Policy instruments most relevant for hydropower-decision makings in Austria and Slovenia 

Policy target EU directive 
Instrument 

type 

LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛƴ Χ 

Austria Slovenia 

Protection of water bodies 
(achievement of a good status, 
prevention of further 
deterioration of all water bodies) 

Water 
Framework 
Directive 

(2000/60/EC) 

Regulatory National water act +  
specifications (relevant in 
the context of HPP: river 
basin management plan; 
quality target decree ς 

ecology of surface water; 
national hydropower 
criteria catalogue) 

Act on water + specifications 
(relevant in the context of 
HPP: decree on criteria for 
determination on the mode 
of monitoring and reporting 
of ecologically acceptable 
flow, decree on the river 

basin management plan for 
the Danube basin and the 

Adriatic sea basin) Environmental support 
act ς άǿŀǘŜǊ ŜŎƻƭƻƎȅέ 

Expansion of renewable energy 
sources (incl. but not exclusively 
hydropower) 

Renewable 
Energy Directive 

(2009/28/EC) 

Market-
based, 

Regulatory 

Green electricity act 

 

Energy act + regulation on 
supports for electricity 

generated from renewable 
energy sources 

Law for the electricity 
market 

National action plan for 
renewable energy sources 

(AN-OVE) 

To halt and reserve the loss of 
biodiversity; definition and im-
plementation of habitats serving 
the protection of biodiversity 
όάbŀǘǳǊŀ нллл ŀǊŜŀǎέύ 

To verify and hamper the 
realisation of projects with 
possible environmental impacts 
already at the outset 

Habitats Directive 
(92/43/EEC) + 
Birds Directive  
(2009/147/EC) 

Environmental 
Impact 

Assessment 
Directive 

(2011/92/EU) 

Regulatory Federal nature  
conservation act 

Environmental protection 
act 

Act on nature conservation 

Source: Own compilation 

In the following assessment, the focus will be on the national implementation of the two key players 

ǿƛǘƘƛƴ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέΥ ǘƘŜ ƴŀǘƛƻƴŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ²C5 όtogether with the 

introduced nature conservation legislation) as well 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 surface water, a good chemical and 

quantitative status for ground water until 2015 (2027 at the latest), which is also concerning 

hydropower decision-making. However, although the target achievement is rather obligatory, the 

WFD and therefore also its national implementations in both Members States surveyed include(s) a 

number of possible exemptions (deadline extension, achievement of less stringent objectives, 

temporary deterioration and the failure of the commitment to prevent further deterioration ς article 

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 interest etc.), 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. Therefore 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 surface water until 2015 (2027 

at the latest), which is in contrast to 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 for a significant 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 bodies (however 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 possible. In 

Slovenia on the contrary already 35% of all water bodies that are 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 achieving a good ecological status/potential of all 

water bodies to 2027, the shifting of a high share of activities to later years is bringing high 

uncertainties for the policy instruments effectiveness. Thus in both Member States, although 

Slovenia is currently on a better path until 2015 than Austria, the national implementation of the 

WFD 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 that at the end of 2027 a good 

overall ecological status 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 nine exemption 

approvals in Austria (excluding Carinthia) have been reported, whereas five of them are related to 

ǘƘŜ ǊƛǾŜǊ άaǳǊέΦ 9ǎǇŜŎƛŀƭƭȅ ƛƴ ǘƘŜ ŎŀǎŜ ǎǘǳŘȅ ŀǊŜŀ {ǘȅǊƛŀΣ ŀ ŦǊŜǉǳŜƴŎȅ ƻŦ ǎǳŎƘ ŜȄŜƳǇǘƛƻƴ ŀǇǇǊƻǾŀƭǎ 

was observable (five since 2005)36. However also in Slovenia 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 deterioration37. However as Austria is generally not considering that 

new hydropower plants 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 

Slovenia37. 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 implementations 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 

ƴŀǘǳǊŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀŎǘ ŀƴŘ ŜΦƎΦ άbŀǘǳǊŀ нлллέ ŀǊŜŀǎ ǿƘŜǊŜ ǇƻǎǎƛōƭŜ ŜȄŜƳǇǘƛƻƴ ǇŜǊƳƛǎǎƛƻƴǎ ŀǊŜ 

also included (if realized, 55% of all planned projects will be located in environmental sensitive 

areas38ύΦ Lƴ {ƭƻǾŜƴƛŀ ƻƴ ǘƘŜ ŎƻƴǘǊŀǊȅΣ ƴŀǘǳǊŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ƛǎ ǎǘǊƛŎǘŜǊ ƛƳǇƭŜƳŜƴǘŜŘΣ ŜΦƎΦ άbŀǘǳǊŀ нлллέ 

ŀǊŜŀǎ ŀǊŜ ōŀǊŜƭȅ ŜƴŘŀƴƎŜǊŜŘ ōȅ ƴŜǿ ǇƭŀƴƴŜŘ ƘȅŘǊƻǇƻǿŜǊ ǇǊƻƧŜŎǘǎ ŀƴŘ ŀƭǎƻ ǘƘŜ ǊƛǾŜǊ άaǳǊέ  ƛƴ ǿƘƛŎƘ 

a lot of exemptions regarding hydropower power permits has been made in Austria, is completely 

unused for hydropower generation in Slovenia. 

As a result although 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 exemptions in the context 

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 implementation 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 

                                                           
36

  Berlakovich, Nikolaus (federal minister of agriculture, forestry, environment and water 
management)(2013): Anfragebeantwortung: Wird die Ausnahme zur Regel? Anwendung des 
Kriterienkatalogs Wasserkraft; 15260/AB; Vienna, 23.09.2013;  

    available under: http://www.parlament.gv.at/PAKT/VHG/XXIV/AB/AB_15260/index.shtml 
37

  Kampa, Eleftheria; Von der Weppen, Johanna; Dworak, Thomas (2011): Issue paper (final version); Water 
management, Water Framework Directive & Hydropower: Common Implementation Strategy Workshop; 
Brussels, 13-14.09.2011, 

    available under: http://www.ecologic-events.eu/hydropower2/documents/IssuePaper_final.pdf  
38

  ¦ƳǿŜƭǘŘŀŎƘǾŜǊōŀƴŘ όнлмоύΥ α²ŀǎǎŜǊƪǊŀŦǘǿŜǊƪǎƭƛǎǘŜ ŘŜǎ ¦Ƴǿeltdachverbandes: Wasserkraftwerke in 
Planung ς Stand 31. aŅǊȊ нлмоΣ  

    available under: http://www.umweltdachverband.at/themen/wasser/wasserkraft/uwd-

wasserkraftwerksliste/ 

http://www.parlament.gv.at/PAKT/VHG/XXIV/AB/AB_15260/index.shtml
http://www.ecologic-events.eu/hydropower2/documents/IssuePaper_final.pdf
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with have been set for hydropower 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/ 1.750GWh until 2015 or rather collectively of 500MW/ 2000GWh until 2020 has been set 

for small- and mid-sized hydropower (maximum capacity Җ нлa²ύ generation. By considering the 

expansion degree of last recent years thus also implying consistent frame conditions (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 using data sets available for electricity generation in GWh, 

the target achievement will clearly be failed for both, 2015 and 2020 (whereas in this case electricity 

generated by small- and mid-sized hydropower plants supported by investment incentives as well as 

electricity generated by small- and mid-sized hydropower plants which have been already dropped 

out of the feed-in contract are excluded).  

In Slovenia an increase in installed power of all hydropower plants of 1,693MW until 2020 is 

targeted. In 2012 already 1,254MW has been installed. Small hydropower plants (maximum capacity 

Җ 10MW) 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 production from SHPP for 10 

years in the future have been made. By comparing these projections with actual data for 2010-2012, 

Slovenia indeed managed to install enough new hydropower capacity to meet current projection 

targets; however the energy production was lower 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 goals 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 resources or whether 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 finance 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 succession imposing 

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 in good condition and the redirection of money 

available to preserve good water status and using it for other actions such 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, although policy to 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 feed-ins. This possibly being crucial for the 

efficiency of the national implementation 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 

ƘȅŘǊƻǇƻǿŜǊ ŜȄǇŀƴǎƛƻƴ Ƙŀǎ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘΥ ƛƴŎǊŜŀǎƛƴƎ ǘǊŀƴǎŀŎǘƛƻƴ Ŏƻǎǘǎ ŘǳŜ ǘƻ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ 

ŎƻƴŦƭƛŎǘέ ōŀǎŜŘ ƻƴ ŜΦƎΦ ƭƻƴƎ ƭŜƎŀƭ ǇǊƻŎŜŜŘƛƴƎǎ ŜǘŎΦ {ǳƳƳŀǊƛȊŜŘΣ ŀƭǘƘƻǳƎƘ {Itt ŜȄǇŀƴǎƛƻƴ ƛƴ ōƻǘƘ 

countries surveyed has been identified as generally being the cheapest form 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 this section system context factors that had the biggest influence on the performance of national 

key policy instruments will be compared between the two countries Slovenia and Austria. Most of 

the time context factors for both countries turned out to have similar impacts whether these were 

positive or negative, but in some cases reasons behind the impacts of system context factors have 

been identified as being rather different. 

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 

ǇƻƭƛŎȅ ƛƴǎǘǊǳƳŜƴǘΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ƻƴŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅŜŘ Ŏƻǳƴǘries are neglected, although identified 

and further described in the full country reports. 

National implementation of the WFD/nature conservation legislation 

¶ The economic development was hit very hard in both countries with the appearance of the 

economic crisis in the 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 managed to move out of recession only 

recently. As a result of the economic crisis less money was available for actions regarding water 

ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ƻŦ ǿŀǘŜǊ ōƻŘȅΩǎ ǎǘŀǘǳǎ required by the WFD. This not only 

affecting governmental efforts to improve water 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 intended 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 

ŎƻƴǎŜǉǳŜƴǘƭȅ ŘŜŎƛŘŜŘ ǘƻ ǇƻǎǘǇƻƴŜ Ǝƻŀƭǎ ǊŜƎŀǊŘƛƴƎ ǿŀǘŜǊ ōƻŘƛŜǎΩ ƛƳǇǊƻǾŜƳŜƴǘ ǘƻ нлнтΦ IƻǿŜver 

on the other hand due to financial crisis also possible future operators faced a lack of money and 

less new hydropower plants were built, thus preventing water bodies from ecological pressures 



101 

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 overall and 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 the importance of energy import independency experienced a high upward trend in 

the overall EU. Therefore 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 Austria, which is currently especially favoring the expansion of domestic 

electricity generation capacity from hydropower plants due to the in comparison to other 

Member States high hydro potential and the general acceptance of hydropower plants in society. 

As a result, in Austria, an increase of the public/governmental interest in (small- and mid-sized) 

hydropower generation was observable. This phenomenon negatively affecting the performance 

of the WFDs national implementation by increasing e.g. the frequency of possible exemption 

permission in hydropower-decisions. In Slovenia on 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 natural energy 

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 would actively pursue to build more small- and mid-sized hydropower plants, which 

ƘƻǿŜǾŜǊ ǿŀǎƴΩǘ observed in practice. As a consequence in Slovenia the system context factor: 

importance of energy import independency is also not endangering the performance of the WFDs 

national implementation.  

¶ In Austria as well as 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, especially in 

Austria hydropower expansion has been/is often politically prioritized despite its negative 

environmental impacts in hydropower decision-makings as it is probably seen as one of the best 

chances in increasing the share of RES regarding electricity generation within the country, thus 

ŘǳŜ ǘƻ ƛǘǎ ƭƻƴƎ ƘƛǎǘƻǊȅ ƛƴ !ǳǎǘǊƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ƘƛƎƘ ƪƴƻǿ-how as well as 

acceptance in society. As a consequence the performance of the WFDs national implementation 

is put on risk. In Slovenia on the 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 increase in RES electricity 

generation in Slovenia was seen from photovoltaic panels due to very good investment 

conditions with high feed-in tariffs, which was not the case for hydropower generation. Therefore 

the political priority of hydropower generation in Slovenia has been 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 level) are generally also assumed 

to influence the effectiveness/efficiency of the national water act either negatively or positively, 

thus alike on national level by either prioritizing (small- and mid-sized) hydropower expansion 

adverse to its negative environmental impacts or vice-versa. 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 hydropower plant. As a 

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 prioritization of hydropower 

generation adverse to its negative impacts but also by the similar prioritization of hydropower 

generation of provincial government, which is in most-cases directly responsible for hydropower 

decisions.  Slovenia meanwhile is not facing such problems since it is not divided into smaller 

provincial governments. 

¶ Another critical context factor which was also not observed in Slovenia, however critically 

impacted the national WFDs implementation in Austria are existing national property rights. In 

Austria the duration of permits for (small- and mid-sized) 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 government to schedule reconstruction plans of already existing plants no 

longer in line with the WFDΩs requirements. In Slovenia on the contrary although permits for 

SHPP are generally lasting for about 30 years, no such problems have been observed. 

¶ Awareness of biodiversity is one of the most important factors that support implementation of 

WFD. In Slovenia and in Austria public as well as political awareness of biodiversity increased 

more than what was expected, thus due to e.g. environment conservation being quite important 

media topic. This was for WFD effectiveness very beneficial in both countries. 

¶ Additionally it was also expected in both countries that monitoring implementation of WFD from 

EU ƛƴ ǘƘŜ ŜȄǘŜƴǘ ǘƘŀǘ ǿŀǎ ƴŜŜŘŜŘ ƛǎƴΩǘ ƎƻƛƴƎ ǘƻ ōŜ ǇƻǎǎƛōƭŜ ŘǳŜ ǘƻ generally limited staff. As a 

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 generally 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. 

Table 36:  Impact of relevant context factors on the effectiveness and efficiency of WFDs (nature 
conservation legislation) national implementation in Austria and Slovenia 

Policy context factors 
LƳǇŀŎǘ ƛƴ Χ 

Austria Slovenia 

Economic development Highly negative Highly negative 

Importance of energy import independency Highly negative No impact 

Political priority of hydropower generation Slightly negative No impact 

Political program of provincial government Highly negative  

Public awareness of biodiversity Highly positive Highly positive 

Monitoring of national implementation of EU environmental water 
legislation 

Highly negative Slightly negative 

National implementation of the RES Directive 

¶ As a result of unexpected economic crisis which appeared in 2007/2008 both countries 

experienced tougher conditions for investments in small- and mid-sized (AT), small-sized (SI) 

hydropower plants which have not been expected in previous, thus due to more expensive bank 

loans or due to low feed-iƴ ǘŀǊƛŦŦǎΣ ǿƘƛŎƘ ǿŜǊŜƴΩǘ ƘƛƎƘ ŜƴƻǳƎƘ ǘƻ ōŀƭŀƴŎŜ ǘƘŜ Ŏƻǎǘ ƻŦ ƭƻŀƴΦ Lƴ 
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Austria e.g. government lowered subsidies available for energy generation from RES thus 

including also support for small- and mid-sized hydropower generation. As a result economic 

crisis hindered effectiveness of policy more than it was expected, as fewer hydropower plants 

than expected have been realized in both countries. 

¶ Price of electricity development is connected to the investment in hydropower plants. If the price 

is increasing, which 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 the appearance 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 to adapt subsidy systems in order to achieve 

hydropower expansion targets occurred. In Slovenia e.g. falling electricity price most effected 

operators that decided to use the operating subsidy (operators receive some funds for each 

MWh of electricity generated, but are selling the electricity on the market) which suffered from 

falling price of electricity, because overall yielding was lower than anticipated. Although Slovenia 

is increasing the operating subsidy every year, the investments in new small hydropower plants 

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 potential of both countries is quite high but has in recent years shrunk 

significantly with the implementation of WFD and tougher environment conditions for new 

hydropower plants. In Austria shrinking hydro potential got so limited that it negatively affects 

required expansions of hydro generation. Such an effect however, although hydropower 

potential is also shrinking due to new implemented environmental legislation, was not 

observable in Slovenia.  

¶ National legal preconditions and related procedures in acquiring permissions is a big problem in 

Slovenia. Very slow and in some cases expensive procedures to acquire all permits are 

significantly hindering the expansion of hydropower generation and thus negatively affecting the 

performance of the act on energy (national policy instrument implementing EU RES Directive). 

This especially also  affecting investors and operators of SHPPs as the time needed to acquire all 

permits can be very long and thus possibly increasing starting expenses. In Austria on the 

ŎƻƴǘǊŀǊȅ ƴŀǘƛƻƴŀƭ ƭŜƎŀƭ ǇǊŜŎƻƴŘƛǘƛƻƴǎ ƘŀǾŜƴΩǘ ōŜŜƴ ƻōǎŜǊǾŜŘ ǘƻ ǎƛƎƴƛŦƛŎŀƴǘƭȅ affect the expansion 

of hydropower generation. 

¶ Increase in awareness of biodiversity was noticed in Slovenia and Austria. This has a significant 

negative impact on constructing new small- and medium- sized (AT), small-sized (SI) hydropower 

plants as it is supporting 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 therefore in both 

countries being observed to affect the performance of RES Directives national implementation 

rather negatively. 
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Table 37:  Impact of relevant context factors on the effectiveness and efficiency of RES Directives 
national implementation in Austria and Slovenia 

Policy context factors 
LƳǇŀŎǘ ƛƴ Χ 

Austria Slovenia 

Economic development Highly negative Highly negative 

Price of electricity Highly negative Slightly negative 

Theoretical hydro potential Slightly negative No impact 

National legal preconditions  Highly negative 

Awareness of biodiversity Highly negative Highly negative 

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/efficiency will be described in this part.  

National implementation of the WFD/nature conservation legislation 

¶ 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 Austria motivation for investment 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 decision-making 

processes, thus positively affecting the performance of WFDs implementation in both countries. 

¶ While in Slovenia coordination among institutions is not significantly relevant regarding the 

WFDs national implementation, in Austria implementation difficulties regarding coordination 

among institutions e.g. 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.  

¶ Various policies areas are not consistent f with all points required and instructed by the WFD 

and are therefore trying to push on European as well as on national level in both countries, 

national implementation of the WFD in their desired direction. This kind of action not only slows 

down the implementations but can also lead to degradation of water and environment status.. In 

Austria e.g. the effect of this policy implementation factor was even worse than expected as 

inconsistency led in a lack of criteria for the responsible governmental official responsible for 

hydropower permissions under the national water act (no sufficient specifications and guidance 

Ƙƻǿ ǘƻ ŎƻƳǇŀǊŜ ƴŜƎŀǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ǿƛǘƘ ǘƘŜ ƘȅŘǊƻǇƻǿŜǊΩǎ ŜŦfort of electricity 

generation) thus in some cases resulting in hydropower permission despite significant 

environmental impacts. Also for Slovenia there were no rules and guidelines available how to 

determine which sustainable target would be more beneficial in a particular area, however thus 

not significantly impacting the performance of the WFDs national implementation that it was 

observed in Austria. 
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¶ In both countries enforceability was not expected by stakeholders to have any significant 

influence on the performance of the WFDs national implementation. In Austria in practice 

however enforceability had a much more negative impact than expected, thus especially due to 

taken advantages regarding the quite large interpretation tolerance within the WFDs wording 

(e.g. water quality of river basins has not been defined as high but rather as good, thus having 

ƭŜǎǎ ǇǊƻōƭŜƳǎ ǊŜƎŀǊŘƛƴƎ ƘȅŘǊƻǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴΤ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŀ άōŜǘǘŜǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƻǇǘƛƻƴέ 

has been limited to provincial areas, although they could be everywhere in Austria or also in 

another country; etc.). In Slovenia on the contrary no particular problems regarding 

enforceability arose.  

Table 38:  Impact of relevant implementation factors on the effectiveness of the policy supporting 
National water act and corresponding specifications in Austria and Slovenia 

Policy implementation factors 
LƳǇŀŎǘ ƛƴ Χ 

Austria Slovenia 

Political & Social 
Acceptance 

Motivation to invest 
Slightly positive Highly positive 

Policy Coherence Coordination among institutions Highly negative  

Policy consistency 
PI consistency with Sustainable 
Development targets 

Highly negative Slightly negative 

Implementability Enforceability Highly negative No impact 

 

National implementation of the RES Directive 

¶ In Austria motivation to invest in new small and medium sized hydropower plants was very 

moderate and with the introduction of new feed-in schemes it was expected that motivation 

would improve. However in practice motivation to invest was decreased due to unfavorable 

electricity market price development, several uncertainties such as legal uncertainty etc. but also 

due to increasing environmental awareness. The same thing can also be said for the motivation 

to invest in small-hydropower plants in Slovenia, whereas especially in the context of the RES 

support scheme, feed-in tariffs have been identified as too low to increase motivation to invest in 

hydropower generation.  

¶ In both countries it was expected that adaptability of policy instruments with the experience 

through years would be sufficient and will help promote small and medium sized (AT)/ small sized 

(SI) hydropower plants. But in practice ǇƻƭƛŎƛŜǎ ǿŜǊŜƴΩǘ ŎƘŀƴƎŜŘ ƻŦǘŜƴ ƻǊ ǎǘǊƻƴƎƭȅ ŜƴƻǳƎƘ ǘƻ 

mitigate all factors negatively affecting the motivation to invest in hydropower generation e.g. 

price of electricity, economic development etc. 

¶ In both countries it was already expected that financial feasibility will have a negative impact on 

building new small- and medium- sized (AT)/ small-sized (SI) hydropower 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 Austria e.g. a big problem has also been 

observed regarding existing hydropower plants that had to rebuild fish facilities to meet new 

regulation to acquire all needed permissions. Such uncertainties regarding investment costs in 

connection with the WFD are therefore decreasing the interest to invest in hydropower plants, 
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thus in succession possibly hindering the RES directives national implementations performance in 

both countries. 

¶ In Austria, legal certainty ŎƻǳƭŘƴΩǘ ŀƭǿŀȅǎ be guaranteed (e.g. a governmental/official promise 

that a hydropower project is able to be realized and complying with all surrounding policy 

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 projects. In Slovenia however, 

long approval procedures contributed to legal uncertainty and were main barriers for the RES 

ŘƛǊŜŎǘƛǾŜǎΩ ƴŀǘƛƻƴŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΦ 

Table 39:  Impact of relevant implementation factors on the effectiveness of the policy supporting small 
and medium hydropower plants in Austria and Slovenia 

Policy implementation factors 
LƳǇŀŎǘ ƛƴ Χ 

Austria Slovenia 

Political & Social 
Acceptance 

Motivation to invest Slightly negative No impact 

Adaptability Highly negative Slightly negative 

Implementability 
Financial feasibility Highly negative Highly negative 

Administrative set up & legal certainty Highly negative Highly negative 

 

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 instruments. Policy interactions are 

thereby the result of different policy instruments influencing stakeholder behaviour that in turn is 

also influenced by the behaviour of other stakeholders. The analysis distinguishes thereby between 

stakeholders directly target by the assessed policy instrument(s) and stakeholders indirectly 

targeted by the assessed policy instrument(s). The political key issue regarding hydropower decision-

ƳŀƪƛƴƎǎΣ ŀ ƘȅŘǊƻǇƻǿŜǊ ǇƭŀƴǘΩǎ ŀǳǘƘƻǊƛȊŀǘƛƻƴ ǇǊƻŎŜǎǎ ƛǎ thereby embedded in a system of two 

specific direct and a bundle of various indirect stakeholder groups, thus in Austria as well as in 

Slovenia. The direct stakeholder groups are 1) actors producing electricity (operating company/ 

operating individuals of a hydropower plant (DS1)) as well as public administration/ specific 

governmental authorities (responsible for the enforcement of political measures (e.g. authorization, 

granting subsidies) in the context of hydropower decision-makings (DS2). Indirect stakeholders are 

local interest groups (CS1), environmental NGOs (CS2), media (FS1), political parties (FS2) and 

service providers (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 conflict 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 appearance of the 
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άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ƻƴ ǎǘŀƪŜƘƻƭŘŜǊ ƭŜǾŜƭΦ YŜȅ ǎǘŀƪŜƘƻƭŘŜǊ ŜȄŎŜǇǘ ǘƘŜ ǇǳōƭƛŎ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴκ 

specific governmental authorities are separated into two groups. The first group (actors producing 

electricity, possibly political parties, media and service providers), 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 authoritieǎ ŀǎ ōƻǘƘ ǎƛŘŜǎΩ ƻǇƛƴƛƻƴǎ Ŏŀƴ ōŜ 

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 process 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 actors producing 

electricity. Thus in future less small- and mid-sized hydropower projects may be realized, since 

possible investors may no longer be interested to invest in small- or mid-sized hydropower projects. 

Table 40:  Impact of policy interaction on the performance of the policy framework related to small- and 
mid-sized hydropower decision makings in Austria 

Policy interaction Effect of interaction 
Impact on  

effectiveness 

Policy Interaction 1 
(National water act and 
nature conservation  
act vs. the green 
electricity act ς 
άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέύ 

tƻƭƛŎȅ ƛƴǘŜǊŀŎǘƛƻƴ м ƭŜŀŘǎ ǘƻ ǘƘŜ ƻǳǘŎƻƳŜ ƻŦ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ 
ŎƻƴŦƭƛŎǘέ ƻƴ ǎǘŀƪŜƘƻƭŘŜǊ ƭŜǾŜƭ ŀƴŘ ǊŜǎǳƭǘǎ ƛƴ ŀ ǘƛƎƘǘ ŎƻƴŦƭƛŎǘ 
between stakeholder groups, contending for different interests, 
all inducing pressure on the public administration, thus trying to 
push the decision process in their desired direction. As a result 
the duration of an authorization process is critically protracted. 

(Highly  
negative) 

Slovenia 

Lƴ {ƭƻǾŜƴƛŀ ƎŜƴŜǊŀƭƭȅΣ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ƛǎ ŀƭǎƻ ǇǊŜǎŜƴǘ ōǳǘ ƭŜǎǎ ŀŎŎŜƴǘǳŀǘŜŘ ǘƘŀƴ ƛƴ !ǳǎǘǊƛŀΣ 

such as long approval procedures and massive administrative burden regarding hydropower 

ǇŜǊƳƛǎǎƛƻƴ ƛƴ ǾŀǊƛƻǳǎ ŎŀǎŜǎ ŀƭǎƻ ŀƭǊŜŀŘȅ ǇǊŜǾŜƴǘ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ŀǘ ǘƘŜ ƻǳǘǎŜǘΦ 

Nevertheless, the main characteristics of combined effects of the policies are the same as in Austria: 

high pressure is put on public administration as they are directly deciding on whether small 

hydropower plants will be built or not. 

Table 41:  Impact of policy interaction on the performance of the policy framework related to small-sized 
hydropower decision makings in Slovenia 

Policy interaction Effect of interaction 
Impact on  

effectiveness 

Policy Interaction 1 
(Energy act and 
associated body of policy 
and  environmental 
protection policies 
focusing on water) 

Goal of environmental protection policies focusing on water 
is to improve water conditions, meanwhile energy act and 
associated body of policy is trying to improve conditions to 
use water for energy production which can harm water state. 
We can see that policies are conflicting with each other and 
making it more difficult to reach their goals. 

(Slightly 
negative) 
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2.5.4 Conclusion of the effectiveness and efficiency assessment  

European environmental policy targets related to hydropower decision-makings 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 combination. This case study 

has therefore examined the performance of the national environmental policy mix regarding 

hydropower decision makings in Austria 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 water) protection targets. 

!ǎ ƴŀǘƛƻƴŀƭ ƪŜȅ ǇƻƭƛŎȅ ƛƴǎǘǊǳƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ Ƙŀǎ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ōƻǘƘΣ ƛƴ 

Austria as well as in Slovenia, similar policy instruments: the National Water Act (AT), Act on Waters 

(SI) implementing the EU WFD and pursuing the target of nature/water protection and the green 

electricity act (AT), Energy Act including regulation on supports for electricity generated from 

renewable energy sources (SI) 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 considered 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 exemptions and only 

a minor part of water bodies currently not showing a good status has been improved, thus mainly 

ōŀǎŜŘ ƻƴ ǘƘŜ ƻǳǘŎƻƳŜ ƻŦ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ŀƴŘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǇƻƭƛŎȅ ƛƴǘŜǊŀŎǘƛƻƴǎ 

between policy instruments supporting either renewable expansion or nature/water protection. This 

is generally resulting in a frequent demand for exemptions from the WFD target achievement in the 

context of hydropower decisions-makings in both countries. The conflict is thereby in addition also 

reinforced due to a range 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 awareness of biodiversity has 

ŦǳŜƭƭŜŘ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέΦ ¢Ƙƛǎ ƛǎ ŀƭǎƻ ǊŜǎǳƭǘƛƴƎ ƛƴ ǎƛƎƴƛŦƛŎŀƴǘ ǇǊƻōƭŜƳǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ 

coordination of institutions when implementing EU directives as well as in various interpretation 

failures of the WFDs implementation thus already resulting in EU infringement procedures regarding 

the permission of a specific hydropower example in the country, while in Slovenia no similar 

problems occurred. Less accentuated than in Austria, ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ƛƴ {ƭƻǾŜƴƛŀ refers to 

such obstacles as long approval procedures. Massive administrative burden regarding hydropower 

ǇŜǊƳƛǎǎƛƻƴ ƛƴ ǾŀǊƛƻǳǎ ŎŀǎŜǎ ŀƭǊŜŀŘȅ ƘƛƴŘŜǊ ǘƘŜ ƻǳǘŎƻƳŜ ƻŦ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ŀǘ ǘƘŜ ƻǳǘǎŜǘ, 

and the implementation of the WFD as well as nature conservation legislation which is being 

implemented rather strictly 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 the WFD national implementations was also significantly hindered by 

context factors such 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 achievement. In Austria, 

due to the long duration of permits, also existing national property rights have been crucial for the 

implementation of the WFD and the corresponding requirement of an improved water status. 

Regarding the national policy instruments implementing RES expansion targets, and the 

achievement of set small- and mid-sized hydropower (maximum capacity Җ 20MW) expansion 

targets in Austria, as well as small sized hydropower (maximum capacity Җ 10MW) expansion targets 

in Slovenia the case study has shown that both 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 

sub-ordinate 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 and halting development of hydropower 

ŜȄǇŀƴǎƛƻƴ ƛƴ ōƻǘƘ ŎƻǳƴǘǊƛŜǎ Ƙŀǎ ŎǳǊǊŜƴǘƭȅ ōŜŜƴ ǘƘŜ ƭƻǿ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƛŎŜ ǘƘŀǘ ŘƻŜǎƴΩǘ ŀƭƭƻǿ ǘƻ ǊŜŎƻǾŜǊ 

the cost as well as economic recession and corresponding lack of money thus also reinforced by 

increasing awareness of biodiversity which decreases motivation to invest in HPP. Also legal 

uncertainty and financial feasibility partly caused by the conflict between hydro power permission 

and the aim of the Water Framework Directive, and other nature conservation goals negatively 

affects the performance of hydropower expansion in both countries. In addition to these contextual 

factors in Slovenia also the duration of the procedure to obtain the building permits, and in Austria 

the costs of expanding hydropower can in some case such as 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. 

Table 42:  Impact of relevant context factors on the effectiveness of the policy framework around 
hydropower decision makings in Austria and Slovenia 

 Austria Slovenia 

Policy targets 
Water/nature 

protection 
RES  

expansion 
Water/nature 

protection 
RES  

expansion 

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) protection in both countries. 

IƻǿŜǾŜǊΣ ǘƘŜ άƘȅŘǊƻǇƻǿŜǊ ŎƻƴŦƭƛŎǘέ ƛƴ !ǳǎǘǊƛŀ Ƙŀǎ ōŜŜƴ ƛŘŜƴǘƛŦƛŜŘ ǘƻ ōŜ ǉǳƛǘŜ ƭŀǊƎŜǊ ŀŎŎŜƴǘǳŀǘŜŘ 

than in Slovenia thus e.g. because of a lot of hydro potential already exhausted. In Slovenia nature 

(water) protection is on a better track 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 compared to the 

current system of ex-post prosecution of offenses against EU legislation on a case by case basis in 

both countries.  
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2.6 Case study: Renewable energy support and policies promoting energy 

efficiency 

The objectives of the Energy and Climate Package need to be consistent, implying that they can be 

attained simultaneously without any considerable trade-offs regarding effectiveness and efficiency. 

The policy assessments conducted in the case study analysis focus on the effectives of the respective 

policy instruments employed in Greece and Slovenia for the promotion of electricity produced from 

renewables (RES-E) and their interaction with other policies comprising the climate and energy 

package. In particular the focus is set for Solar PV Plants (SPP) in the building sector in Slovenia, 

while in Greece the effectiveness of policies targeting at the promotion of RES is assessed both in 

the power (i.e. RES-E) and end-use building sector (i.e. disperse RES-E and RES heating and 

cooling/H&C applications). Whether climate targets are consistent with targets for the penetration 

of renewables or energy efficiency (EE) targets, when those are transposed in a national policy 

instrument mix, are research questions explored and analysed within the scope of this case study. 

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 Climate & Energy 

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 Plan39 underlines the importance of enhancing instruments which support the 

development of RES and EE solutions at local and regional level outlining measures and policies to be 

adopted and implemented to achieve this main energy target by namely expanding RES and EE 

investment actions. This interrelation is also reflected in the 20-20-20 targets, translated into the 

achievement of 20% less greenhouse gas emissions (as compared to 2005), 20% higher EE and a 20% 

share of RES in power generation. A specific EU directive supports each of these targets. In the case 

of RES, this is the Renewable Energy Directive (2009/28/EC), while the main pillar 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 Energy Performance of Buildings Directive (2002/91/EC). In 

Greece, the targets established to conform with the 20-20-20 EU Energy and Climate Package for 

2020, was the reduction of GHG emissions by 4% in non-emission 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 consumption. Likewise, in year 2009, Slovenia 

agreed to promote the use of RES and committed itself under the directive 2009/28/ES to achieve 

the 25 % of energy used from RES by year 2020. About at the same time, Slovenia also agreed to 

lower the end-use of energy by 9 % until the year 2016 as per the requirements of the directive 

2006/32/ES.  

                                                           
39 http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2011:042:0006:0011:EN:PDF 
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All instruments aiming at the targets 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 technology and/or type of use have been 

identified, drawing attention to the possibility that the advancement of each application/technology 

is governed by different or even contradicting elements. In addition RES support policies often result 

in significant shares of renewables in the generation mix, which in turn is likely to shift the most 

expensive generators (e.g. gas generation technology) in the ranking of electricity generation 

sources (merit ςorder curve) by lowering the average price per unit of electricity causing the so 

called merit order effect. 

Moving beyond 2020, the 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 2050). Meeting the targets set 

within a sustainable roadmap until 2050 calls for the elaboration of policies and measures, which 

ŀƛƳ ŀǘ ǘƘŜ ǎƛƳǳƭǘŀƴŜƻǳǎ ŦǳƭŦƛƭƭƳŜƴǘ ƻŦ ǘƘŜ άнл-20-нлέ ƻōƭƛƎŀǘƛƻƴǎ and a coordination of the targets 

being set in the electricity market becomes imperative while an interaction analysis and policy 

assessments should take into account: 

¶ 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.  

¶ The possible synergies or antagonisms between different ways of promoting RES (different 

technologies) and EE actions considering also the impacts to the fossil fuelled part of the energy 

generation mix.  

Policy instruments  

In terms of policy instruments two primary policy instruments in the field of RES promotion were 

identified in Greece: the guaranteed Feed in Tariff (FiT) for all renewable electricity generation 

technologies (FiT I) and the Special program for the deployment of photovoltaics up to 10kW on 

buildings and especially rooftops (FiT II). The FiT I is a market based instrument that provides fixed 

energy compensation rates for electrical energy produced by a Producer or Self-Producer through a 

station used for the production of electrical energy from 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 in 1999, 2006, 2009 and most recently in 2010. The second FiT II scheme, 

supports electricity generation 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 instrumenting the support 

for RES with its FiT. The existing scheme was updated in 2009 to encourage investors to invest in 

building structures/devices for generating electricity from renewable energy sources by offering a 

long-term contract based on cost of generation 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 feed-in tariff. Focusing on solar power plants (SPP), only SPP with installed generating 

capacity less than 10 MW are eligible to guaranteed purchase. Most importantly another difference 

form the Greek scheme is that a cap is set defining that electricity generated from RES may be 
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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 125 MW. Finally 

both the Greek FiT II scheme for PV rooftop systems (<10KW) and the Slovenian FiT for SPP were 

introduced with no targets set for the number of intended installations or a pre-defined cap on 

desirable kilowatts over a certain timeframe and thus contribute to the overall share of electrical 

energy produced by RES to final energy consumption (i.e. 18% and 25% rate in final energy 

consumption produced by RES in 2020). 

Regarding the promotion of energy savings towards the attainment of the EED requirements, the 

ά9ŎƻƴƻƳƛȊŜϦ ǇǊƻƎǊŀƳƳŜ in Local Self-Governments and the "9ƴŜǊƎȅ {ŀǾƛƴƎǎ ƛƴ ƘƻǳǎŜƘƻƭŘǎέ 

programme are considered as the most important policy instruments in Greece. Both financial 

instruments in the form of grants and subsidies support the uptake of efficient end-use interventions 

ƛƴ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ŀƴŘ ƘƻǳǎŜƘƻƭŘǎ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ ƭŀǘǘŜǊΩǎ ŀǇǇƭƛŎŀōƛƭƛǘȅ ƛƴŎƭǳŘŜǎ ŀƭǎƻ w9{ ƘŜŀǘƛƴƎ ŀƴŘ 

cooling (H&C) technologies. Both instruments were based on the introduction, of the integrated 

Regulation on the Energy Performance on Buildings (REPB) in 2010, establishing minimum 

requirements for energy efficiency in buildings and the issuance of Energy Performance Certificates 

(EPC). EE in the end-use building sector in Slovenia, is promoted in a similar fashion, On the other 

hand, unlike the Greek policy mix promoting EE, the Slovenian policy mix promoting energy end-use 

savings is largely based on regulations rather than market-based schemes.  A primary EE policy 

instrument ƛƴ {ƭƻǾŜƴƛŀ ƛǎ ǘƘŜ άRegulation on the Provision of Energy Savings to End ConǎǳƳŜǊǎέ 

which defines ways on improving energy efficiency and is s obligatory for all end-use energy 

suppliers. It was first introduced in 2009, and promotes the interests of suppliers of electrical 

energy, district heating, gas and liquid fuels to the end-users by providing subsidized prices for 

investing in different energy saving sources. Another instrument concerns rules on the EE of 

buildings, which is similar to the Greek REPB scheme defining technical requirement that must be 

fulfilled for efficient use of energy in buildings (both at construction of new buildings and 

reconstruction of old ones) on subject of heat isolation, heating, cooling, air conditioning etc.   

CƛƴŀƭƭȅΣ άRules on the division and calculation of heating costs in residential and other buildingsέ Ƙŀǎ 

been identified in the EE policy mix defining procedures of measuring heat and a way of division of 

expenses in multi residential buildings, referring to all buildings with central heating and/or central 

preparation of hot water that are supplied with heat from remote heating system.  

In the following assessment, the focus will be set on the RES support schemes while policy 

instruments promoting the uptake of EE interventions will be grouped and analysed ŀǎ ά9ƴŜǊƎȅ 

ŜŦŦƛŎƛŜƴŎȅ ǇƻƭƛŎƛŜǎΩΩ for both countries due to their 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 interaction effects between 

RES support and EE promotion analyzed in more detail in section 2.1.3. 
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Table 43:  Policy instruments most relevant for supporting RES and promoting EE in Greece and Slovenia 

Policy target EU directive Sector Instrument 
type 

Target 
Group 

LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛƴ Χ 

Greece Slovenia 

Setting incentives for 
investment in ground 

mounted RES electricity 
production. 

Renewable 
Energy  

Directive 

Power 
sector 

Market-
based 

RES-E 
suppliers 

Feed in Tariff 
(FiT) I 

- 

Setting incentives for 
investment in solar 
power production. 

Renewable 
Energy  

Directive 

Building 
sector 

Market-
based 

Solar 
Power 

Suppliers 

Feed in Tariff 
(FiT) II 

Energy Act (FiT) 

Promoting the uptake 
of energy savings in 

end-use building sector 

Energy 
Efficiency 
Directive 

Residential Market 
based 

Residential 
end-users 

ά9ƴŜǊƎȅ {ŀǾƛƴƎǎ 
ƛƴ IƻǳǎŜƘƻƭŘǎέ 

programme 

- 

Promoting the uptake 
of energy savings in 

end-use building sector 

Energy 
Efficiency 
Directive 

Tertiary Market 
based 

Munici-
palities 

Economize 
programme 

- 

Promoting the uptake 
of energy savings in 

end-use building sector 

Energy 
Efficiency 
Directive 

Building 
end-use 
sector 

Regulatory End-use 
Energy 

suppliers 

- Regulation on the 
Provision of Energy 

Savings to End 
/ƻƴǎǳƳŜǊǎέ 

Establishing minimum 
requirements for 

energy efficiency in 
buildings 

Energy 
Efficiency 
Directive 

Building 
end-use 
sector 

Regulatory Residential 
end-users 

- Rules on the division 
and calculation of 
heating costs in 

residential and other 
buildings 

Establishing minimum 
requirements for 

energy efficiency in 
buildings 

Energy 
Performance 
of Buildings 
Directive  

Building 
sector 

Regulatory Construction 
and 

residential 
build. sector 

REPB Rules on the energy 
efficiency of 

buildings 

Source: Own compilation 

2.6.2 Effectiveness and efficiency 

Effectiveness  

Effectiveness of the FiT scheme 

The effectiveness of the FiT in Greece in terms of achieving the national targets for RES installed 

capacity varies among different RES technologies. The following figures (Figure 13 and Figure 14) 

present the intended installed capacity and its distribution among the PV and Wind RES technologies 

as opposed to the actual installed capacity until 2013. In October 2010, a Ministerial Decree revised 

the linear interpolation of the RES trajectory that was previously described by the National Action 

Plan for meeting 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 different levels of political support 

reflected in the differentiated FiT rates over the years. 
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Figure 13: Evolution of installed PV capacity (MW) as opposed to the estimated capacity in the National 
Renewable Energy Action Plan (Source: LAGHE, 2013, NREAP, 2010) 

 

Figure 14:  Evolution of installed Wind capacity (MW) as opposed to the estimated capacity in the 
National Renewable Energy Action Plan 

 

Going one step further, effectiveness assessment is based on the premise that an effective RES-E 

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 friction and negative 

ŦŜŜŘōŀŎƪ ŜŦŦŜŎǘǎΦ ¢ƘŜǎŜ ƴŜƎŀǘƛǾŜ ŦŜŜŘōŀŎƪ ŜŦŦŜŎǘǎ Ƴŀȅ ǎǘŜƳ ŦǊƻƳ ǎŀǘǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ƎǊƛŘΩǎ ŀōƛƭƛǘȅ ǘƻ 

absorb increased amount of RES-E power, the inability of the regulatory bodies responsible for 

permitting to cope with increased workload due to the increased number of projects requesting 

permits or rent-seeking 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, the demand for investments during any given period can be regarded as a function of 

their perceived value. The perceived value is, in its turn, a function of a profitability index (e.g. the 

after-tax modified internal rate of return - MIRR), as well as of the unobservable risk, soft cost (e.g. 
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attaining financing or copying with permit procedures) and opinion dynamics factors. A model that 

relates the demand for investments with the profitability index would have the following useful 

characteristic: the residuals incorporate the effect ς and the time evolution ς 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 policy-induced uncertainty and the delays caused by 

permitting and grid-connection procedures. To this end, the effectiveness of the FIT scheme in 

Greece was assessed by comparing the evolution of the demand for RES-E 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 RES-E capacity actually installed. Both approaches, however, have their limitations; production 

licenses may not always lead to actual RES-E projects 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 over different levels of the profitability index. For the purpose 

of the present analysis, production licenses were 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; Greek banks during 2011 

reduced their offers for beneficial loans to RES-E investors, thus the investment capital in most 

occasions became unaffordable. Furthermore, the rate of actual capacity additions has a 

reinforcement effect on the willingness to invest (Figure 15). No matter how attractive the 

profitability index is, if the success rate of the RES-E projects that acquire a production license ς the 

first license needed for RES-E project implementation ς 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 potential investors reduces by including only the most 

capable to handle the authorisation procedures. 

Figure 15: The effect of the rate of actual capacity additions on the willingness to invest 

 

The profitability index is the after-tax leveraged modified internal rate of return (MIRR), which is 

calculated as follows: 

Willingness to 

invest

Demand for 

production 

licenses

Rate of actual 

capacity 

additions

Profitability 

Index

Environmental TermsApproval

Capacity of  the bodies 

responsible for permitting 

Building Permits Social Acceptance

Power Grid Issues Financing
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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 reinvested at 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 rate.) 

frate is the finance rate 

values[positive] is the positive values in the cash flow array only 

values[negative] is the negative values in the cash flow array only 

n is the number of periods. 

The cash flows of a RES-E investment at a future time (year) ὸ can be written as: 

ὅ ὩὲὩὶὫώᾭὲὧέάὩ ὕǪὓ  ὸὥὼ 

where: 

ὩὲὩὶὫώᾭὲὧέάὩ represents the revenues from selling energy at time ὸ 

ὕǪὓ  represents the operation and maintenance costs at time ὸ 

ὸὥὼ represents the corporate tax at time ὸ. 

The revenues from selling energy at time ὸ can be written as: 

ὩὲὩὶὫώᾭὲὧέάὩ ρ ὰὩὺώϽὩὲὩὶὫώῴὭὩὰὨϽὴ     

where: 

ὰὩὺώ represents the special levy on RES-E operation in Greece at time ὸ 

ὩὲὩὶὫώῴὭὩὰὨ  represents the energy yield of the project at time ὸ in MWh 

ὴ  represents the remuneration of RES-E generation at time ὸ ƛƴ ϵκa²I 

The energy yield of a wind RES-E project can be written as: 

ὩὲὩὶὫώῴὭὩὰὨ #&ϽÚϽ0Ͻψχφπ  

where: 

ὅὊ     represents the average capacity factor at time ὸ 
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Ú   represents the number of the wind turbines 

0  represents the rated power of each wind turbine. 

The energy yield of a PV RES-E project can be written as: 

ὩὲὩὶὫώῴὭὩὰὨ #&ϽὨὩὫὶὥὨὥὸὭέὲᾭὲὨὩὼϽ0Ͻψχφπ 

where: 

ὨὩὫὶὥὨὥὸὭέὲᾭὲὨὩὼ represents the degradation index at time ὸ. 

The degradation index at time ὸ can be written as: 

ὨὩὫὶὥὨὥὸὭέὲᾭὲὨὩὼ ὨὩὫὶὥὨὥὸὭέὲᾭὲὨὩὼ Ͻ ρ ŀƴƴǳŀƭ ŜŶŎƛŜƴŎȅ ŘŜŎǊŜŀǎŜ 

ὨὩὫὶὥὨὥὸὭέὲᾭὲὨὩὼρ 

The operation and maintenance costs at time ὸ can be written as a fraction ά of the initial capital 

invested, also taking into account an annual increase of the cost Ὣ (i.e. the annual inflation rate): 

ὕǪὓ άϽὍὅϽρ Ὣ     

where: 

Ὅὅ      is the initial installation (turnkey) cost, i.e. cost of an installed system excluding 

VAT/TVA/sales taxes, operation and maintenance costs but including installation costs 

The corporate tax at time ὸ is: 

ὸὥὼ ὩὲὩὶὫώᾭὲὧέάὩ ὕǪὓ  ὨὩὴὶὩὧὭὥὸὭέὲϽὸὥῲὶὥὸὩ   

ὨὩὴὶὩὧὭὥὸὭέὲ 
Ὅὅ

ὨὩὴὶὩὧὭὥὸὭέὲ ὸὭάὩ
 

where: 

ὸὥῲὶὥὸὩ     is the national tax rate on corporate profit 

The demand for interconnected wind RES-E investments ς measured both in terms of the number of 

projects requesting a production license and in terms of their cumulative capacity ς alongside with 

the evolution of the profitability index (in green), is depicted in the next figure. 
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Figure 16: Evolution of demand and profitability index for interconnected wind RES-E investments from 
2001 to 2012 

 

 

It is evident that the profitability index becomes relevant only after the enactment of: a) Law 

3468/2006 (June 2006) which set new administrative procedures for the promotion of RES-E and 

simplified the licensing procedures and b) Law 3522/2006 (December 2006) which allowed investors 

to receive an upfront payment of up to 50% of the granted subsidy. At the same time, the years 

2011 and 2012 are an interesting case since while the profitability index was higher than ever, the 

demand for new investments was very low. Furthermore, and this is something that is not shown in 

Figure 16, production licenses for wind RES-E projects of a total capacity of 260 MW were 

unilaterally cancelled by the investors who owned them ς the French utility EDF alone owned and 

cancelled production licenses for 100MW wind RES-E. One explanation can be found in the 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, the main reason for this loss of interest is the low rate of the actual capacity 

additions. Although many of the projects that have acquired a production license would not 

materialize for various reasons (licensing, financial, etc.), the allocated grid-connectivity offers had 

covered in many areas the limit for the safe operation of the grid. Mitigation of growth in wind 

investments can also be attributed to the adverse investment climate (i.e. inability of the national 

banking system as well as reluctance from international banking institutions to finance wind power 

investments) created due to the economic downturn. 

The demand for PV investments of a capacity equal or larger than 1MW ς measured both in terms of 

capacity and in terms of the number of projects requesting a production license ς alongside with the 

evolution of the profitability index (in green), is depicted in Figure 17.  
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Figure 17: Evolution of demand and profitability index for PV investments of capacity equal or greater 
than 1MW from 2006 to 2012 

 

 

The FIT scheme that was established in Greece in 2006 provided strong price incentives for PV RES-E 

investments. However, in order to make the grid restrictions 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 set by 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 capacity 

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 long-term assessments 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 determinant 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 improved permitting 

procedure. It also provided a signal of increased market share for new RES-E investments by stating 

that the contribution of the electrical energy produced by RES-E to the gross electrical energy 

consumption should reach a share of at least 40% by 2020. 

wŜƎŀǊŘƛƴƎ ǊŜǎƛŘŜƴǘƛŀƭ ǎȅǎǘŜƳǎΩ ƛƴǎǘŀƭƭŀǘƛƻƴǎΣ t± ƛƴǾŜǎǘƻǊǎΣ ŜǾŜƴ ƛŦ ǘƘŜȅ ǿŜǊŜ ǇǊƛǾŀǘŜ ƻǿƴŜǊǎΣ ǿŜǊŜ 

fiscally considered as enterprises, and had therefore to submit periodically value added tax 

declarations, while, at the same time, the revenues from solar electricity were taxed as a regular 

income, i.e., in the order of 25-пл҈Φ ¢Ƙƛǎ ƭŜŘ ǇǊŀŎǘƛŎŀƭƭȅ ǘƻ ȊŜǊƻ ǊŜǎƛŘŜƴǘƛŀƭ ǎȅǎǘŜƳǎΩ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǳƴǘƛƭ 

2010. Since residential installations do not require the attainment of production licenses, the 

requests for grid connection were used as a proxy for demand. The demand for investments ς 
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measured both in terms of capacity and in terms of the number of projects requesting grid 

connection ς alongside with the evolution of the profitability index (in green), is depicted in Figure 

18. 

Figure 18:  Evolution of demand and profitability index for rooftop PV investments from 2007 to 2013 

 

An interesting observation 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 factors for explanations 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 installations40 and rooftop PV owners were asked to pay a 

retrospective levy on their revenues; it is likely that these events increased the perceived risk of 

investing in rooftop PV. 

Furthermore, a basic difference between wind and PV RES-E projects is the size of investment and 

the corresponding type of investors. Wind is dominated by institutional investors showing long-term 

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, the Slovenian feed-in tariffs have greatly increased the number of investments in SPP 

which can be seen from Figure 19 that shows the production of SPP during 2002 ς 2011. In this 

respect, feed-in tariffs are considered particular effective on the area of SPP. 

                                                           
40

  This discussion was fuelled by a series of Press articles that highlighted that the deployment rate was very 
high in particularly high-income areas of Greece. 












































































