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This paper gives an overview of current literature concerning policy interactions between different 

environmental areas. The environmental areas studied in this analysis are energy, climate, air, waste, 

resource use, water and biodiversity (which follow to a large extent the Roadmap to a Resource 

Efficient Europe (European Commission, 2011a) categorization).  

This overview is thematically structured. We start with biomass and climate protection issues as most 

research has been done so far in these areas. Therefore this area can be covered in more detail, 

considering also the different aspects of energy and climate policies by devoting attention also to 

different instruments in these environmental areas. This is followed by waste, water, air and 

biodiversity issues. 

1. Biofuels - biodiversity 

An example of the analysis of policy interactions is the work conducted by Nilsson et al. (2012) which 

identifies interactions in the promotion of biofuels (for protecting the climate) and its impacts on 

biodiversity and habitats especially resulting from land use change associated with energy cropping 

for biofuels. They also mention the debate related to net GHG effects from promoting biofuels without, 

however, analysing this topic in greater detail. Climate protection measures may also protect 

biodiversity. However, biofuels are mostly still generated by first generation technologies using energy 

crops, which put pressure on agricultural production. This may lead to more intensive use of 

agricultural land. However, sustainability criteria for biofuel production in the EU are designed to 

prevent cultivation of feedstock for biofuel generation in environmentally highly sensitive areas. 

2. Biofuels – Groundwater protection 

Biofuel policies also interact with water policies. Especially in Southern European countries a major 

part of the total water consumption goes to agricultural purposes (Bogaert et al., 2012). Increasing the 

future demand for energy crops (e.g. for biofuel generation) along with higher water stress pressures 

resulting from climate change and droughts are expected to increase agricultural water use. This 

might lead to a conflict between biofuel and water policy objectives, given that water scarcity is an 

increasing problem in certain Southern European regions. Few studies have empirically examined 

potential negative environmental effects on (ground)water pollution coming from biofuel production (or 

production of its feedstock). In a simulation of the effects of various economic scenarios on 

groundwater pollution in French and German regions, and using a combination of economic, technical 

and hydrogeological modelling, Graveline et al. (2006) found that the scenario with greatest amount of 
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groundwater nitrate pollution was the one with a significant expansion of biofuels production (see also 

Meijerink et al, 2010). 

A topic extensively covered by literature is the potential interaction of policy instruments designed to 

reduce greenhouse gas (GHG) emissions (EU ETS, carbon taxes) and those aimed at promoting the 

share of renewables (feed-in-tariffs, renewable energy quotas) or energy efficiency (e.g. white 

certificate schemes). As literature covering this topic is relatively extensive, only a few examples will 

be given in the following.  

3. Climate protection – expansion of renewables 

One interaction arises from the combination of the European emission trading scheme
1
 (EU ETS) 

with measures to increase the share of renewable energy
2
 (see also del Rio Gonzalez, 2007). 

Böhringer and Rosendahl (2010) argued that an overlapping of measures to increase the share of 

renewables (e.g. feed-in-tariffs) and quotas for GHG emissions from fossil fuels (e.g. the EU ETS) 

gives a relative advantage to the dirtiest technologies – compared to a case where only quotas for 

GHG emissions from fossil fuels (only EU ETS) were in place.
3
 Although measures for promoting 

renewable energy will further decrease the absolute amount of fossil fuel based energy, “the dirtiest 

technology will actually increase output (compared to a case where no actions for promoting “green 

electricity” are in place). The reason is that the green quota (e.g. feed-in-tariff, note) reduces the 

shadow cost of the emission constraint, mainly benefiting the most emission-intensive technologies” 

(Böhringer and Rosendahl, 2010; see also e.g. Duval, 2008, p.30). This is also supported by Fischer 

and Preonas (2010) who state that “while overall fossil fuel production falls as a result of combined 

ETS and TGC (tradable green certificates, note) quotas, the dirtiest producers actually increase output 

(in relative terms, note) to keep total CO2 emissions at the binding ETS ceiling.” In other words, “by 

increasing the profitability of emissions-free technologies, the cap on emissions is more easily 

achieved; this results in a lower emissions price, benefiting the most emissions-intensive 

technologies” (Böhringer and Rosendahl, 2010). Also Tsao et al. (2011) conclude that strengthening 

measures for promoting electricity production from renewables leads to an increase in emission 

intensity of fossil generated power. Fischer and Preonas (2010) also argue that “once emissions from 

electricity generation are sufficiently priced – or if emissions are capped in a binding manner, 

regardless of the price – expanded RES-E (electricity from renewable energy sources, remark) offers 

no marginal environmental benefits.”  

                                                   

1 Established by EU Directive 2009/29/EC (“Emissions Trading Directive”) 
2 Promoted by EU Directive 2009/28/EG (“RES-Directive“) 
3 By extending electricity production from renewables, fossil electricity production requires less GHG certificates of the EU ETS. 

Subsequently the market price for GHG certificates will fall, and that helps disproportionately more polluting technologies. 
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The International Energy Agency (2011a) stated in general terms that investment decisions for low 

carbon investments might be delayed due to EU ETS supplementing policies (e.g. feed-in-tariffs, 

energy efficiency initiatives, etc.): “… if supplementary policies deliver a significant proportion of the 

abatement required under the cap, modest fluctuations in the economic conditions affecting capped 

sources can lead to significant changes in the abatement required from the price mechanism, and 

hence fluctuations in carbon prices. Such fluctuations have been shown to delay investment 

decisions, requiring a higher price on emissions to trigger investment.” 

However, Fischer and Preonas (2010) argue that there is a justification for RES-E promoting policies 

even at binding emissions caps if these policies address additional market failures like “market and 

regulatory barriers in electricity generation and spillovers from technological innovation and learning.” 

This is supported by the International Energy Agency (2011a) that states “the primary justification for 

technology support (for instance via feed-in-tariffs, remark) is long‐term cost reductions, … . 

Immediate CO2 reductions driven by the early deployment of RE (renewable energy, remark) may 

cost more than other options today, but will reduce the costs of mitigating climate change in the 

future.” In other words, although there may be a negative policy interaction between RES-E and GHG 

emission reduction in the short run, in the medium to longer run RES-E promoting and climate 

mitigation this would turn into a positive interaction. 

The above literature sources focused on the impact of RES-E support schemes on the effectiveness 

of GHG cap-and-trade schemes. Tsao et al. (2011), instead, analysed the impact of GHG emissions 

trading systems on the effectiveness of renewable energy promoting activities. In line with the above 

studies, they also conclude that “the effect of one policy is attenuated when the other policy is in 

effect.” More specifically they showed that the price for tradable green certificates (TGC) declines 

when carbon reduction requirements in the ETS sectors become more stringent. This in turn 

penalizes renewables. According to Tsao et al. (2011) a more stringent carbon reduction requirement 

firstly encourages output from less carbon-intensive technologies (e.g. gas power) and drives up the 

electricity prices. This increase in electricity prices drives down the demand for electricity and likewise 

the demand for TGC (if a renewable energy quota is established). Less demand for TGC 

consequently lessens the price for TGC. 

4. Climate protection – energy efficiency  

Another area potentially competing with the European Emissions Trading Scheme (EU ETS) are 

White Certificates Systems to promote energy efficiency
4
. Certainly, the real interactions will highly 

                                                   

4 Promoted by the EU Directive 2006/32/EC (“Energy Service Directive“) and the amending EU directive 2012/27/EU (“Energy 

Efficiency Directive”) 
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depend on the actual design of White Certificates Systems. Sorrell et al. (2009) showed that 

emissions allowance prices can increase or decrease as a result of the interaction with a White 

Certificate System, depending on the design of the scheme. Similar to the effects of RES promoting 

measures, White Certificate Systems also “focused solely on electricity efficiency will make no 

contribution to reducing EU or global carbon emissions unless and until it leads to a tightening of the 

EU ETS cap” (Sorrell et al., 2009). 

These interacting issues resulting from climate protection supplementing policies (e.g. feed-in-

tariffs, energy efficiency initiatives, etc.) might not be that problematic if, instead to capping 

installations’ GHG emissions, these emissions would be subject to a carbon tax system. The 

International Energy Agency (IEA, 2011a) hence states that “because additional emissions reductions 

arising from supplementary policies do not change the carbon price (=carbon tax rate), the abatement 

incentive seen by entities covered by the tax is unchanged when supplementary policies are 

introduced” (International Energy Agency, 2011a). However, a carbon tax does not take appropriately 

into account that market agents might have different abatement costs, which makes a carbon trading 

scheme more economically efficient (see also Steiner, 2011). 

5. RES promoting activities – energy efficiency 

Climate protection supplementing policies such as those introduced to foster renewable energy 

sources may interact with policies for energy efficiency. Promoting renewable energy sources for 

electricity production may weaken policies to promote energy efficiency. Expanding the production of 

electricity by renewable energy sources leads to a suppression of the merit order curve, which is the 

supply curve for electricity (see e.g. IEA, 2011a or IEA, 2011b). Therefore electricity prices may 

decrease in the long run, which might conflict with energy efficiency initiatives or at least potentially 

amplify the rebound effect. This is in principle supported by Del Rio (2010) although he discusses the 

effects from improved energy efficiency on the expansion of renewable energy. He argues that 

introducing electricity efficiency support actions reduces the demand for electricity and therefore the 

whole sale prices for electricity. This in turn reduces the incentives for RES-E investments. However, 

in reality the extent to which such electricity efficiency support measures reduce the incentive for 

RES-E expansion “depends on the type of RES-E support scheme and its design elements but it is 

likely to be small, because the incentives provided by RES-E support dominate (against reductions in 

whole sale electricity prices, remark)” (del Rio, 2010).  
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6. RES promoting activities – subsidies 

Fischer and Preonas (2010) also point out that when quota systems for green electricity production 

(tradable green certificates system, e.g. in Sweden) are accompanied by additional subsidies 

intending to reduce costs for green electricity, “any additional subsidies serve to lessen the 

implicit cost of the RPS (renewable portfolio standards, remark), driving down the price for TGCs 

(tradable green certificates, remark) and making fossil generation more competitive.” 

7. Waste – EU cohesion policies 

Another important environmental issue is waste and its interactions with other potentially non-

environmental legislations. Nilsson et al. (2012) for instance define converging (i.e. reinforcing) 

incentives between waste related legislation
5
 and the cohesion policy for environment and growth. 

At the level of objectives there are clear synergies between the EU cohesion funds, which also aim to 

promote economic development by environment-related investments, and EU waste legislation, which 

expresses a “hierarchy of waste policy objectives”, from waste reduction as the first priority, followed 

by re-use, recycling, energy recovery and disposal. However, when demanding funding from cohesion 

funds, “member states do not always focus equally at all levels of waste hierarchy…, particularly not 

the first three options of the in the hierarchy” (Nilsson et al., 2012). Nilsson et al. (2012) state that the 

reason for this is partly caused by the desire of member states “to absorb as much EU funding as 

quickly as possible through cohesion policy. If funds are not adsorbed, it may negatively impact future 

funding allocations.” Thus regions focus rather on large investment solutions such as the construction 

of waste incinerators for tackling their waste management problems. Laying the focus on incinerating 

waste conflict with the waste hierarchy of EU waste legislation. 

Incomplete or insufficient efforts of EU-member states (MSs) to completely or correctly fulfill EU waste 

legislation obligations may partly result from the fact that the European Commission (EC) is not 

empowered to “carry out on the spot controls and inspections …” (Monier et al., 2011). Therefore, the 

EC depends on information provided by MSs (e.g. waste management plans), citizens (e.g. 

complaints about illegal landfills), NGOs etc. to check whether EU law was correctly transposed into 

national law. However, this way of information gathering does not ensure a comprehensive check of 

correct transposition: “While complaints from citizens or NGOs are a valuable source, they do not 

necessarily point out the most important cases of non-compliance and much less do they bring to the 

Commission’s notice all cases of non-compliance” (Monier et al., 2011). So, as implementation of 

                                                   

5 E.g. EU Directive 2008/98/EC (“Waste Framework Directive”) 
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waste legislation is completely the task of MS and regions, the effective compliance with EU waste 

legislation also depends on the interest/priority setting and resources (personal, financial) available for 

these tasks. One example Monier et al. (2011) mention that the landfill directive in Greece should be 

achieved by concrete measures of diverting biological waste from landfills. However, the competent 

ministry did not perceive the implementation of the corresponding strategy as a high priority.   

Not fulfilling European waste legislation’s obligations due to a lack in personnel resources is for 

instance documented by the case of Sicily (Monier et al., 2011). As reported in a parliamentarian 

inquiry regarding the reasons for the poor waste management in Sicily, “preventive measures are only 

rarely taken by the authorities as they do not have the manpower to consistently map and control the 

territory” (Monier et al., 2011). 

8. Water protection – expansion of renewables 

A well-known interaction between the objectives of water policy and enhancement of renewable 

energy sources exists between hydropower generation as one opportunity to achieve the 2020 RES-

targets and the water framework directive (WFD)6 which protects and maintains the environmental 

soundness of water bodies. The potential for conflict between these policies is substantial (Eurostat, 

2011 in Nilsson et al., 2012). On the one hand, hydropower is a useful technology from the energy 

production and supply security point of view as it is not that volatile in energy production like other 

renewable energy technologies such as photovoltaic or wind power. On the other hand “hydropower 

stations and dams lead to fragmentation and deterioration of aquatic habitats” as stated by Nilsson et 

al. (2012). This is a significant barrier for installing new hydropower capacities, as a fragmentation and 

deterioration of aquatic habitats potentially harms the good ecological status of water bodies, which is 

required to be achieved by the WFD. Hydropower seems to have highly varying development 

prospects in the different EU countries. Melin 2010 argues that Austria largely favours hydropower. 

There is a political will and hydropower plants at the moment are being permitted and constructed. 

However, this could have adverse effects on the implementation of the WFD. In Sweden for example, 

strong public opposition is one of the reasons why hydropower is not being developed further (Melin, 

2010), and no larger new plants are being commissioned. Hydropower has a rather low priority and 

other renewable energy sources are much more prominent, there for avoiding conflicts with the WFD 

(Melin 2010). 

                                                   

6 EU Directive 2000/60/EC 
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9. Climate protection – air 

Emissions of greenhouse gases (GHGs) and air pollutants7 originate to a high extent from fossil fuel 

combustion. Mitigating the emissions of carbon dioxide (CO2) requires changes in the fuel mix and 

reductions in the use of fossil fuels. These structural changes also reduce emissions of conventional 

air pollutants (Bollen et al 2012). However, ‘end-of-pipe’ (EOP) options, i.e. control technologies that 

lower emitting activity itself, are often less costly and easier to implement. In the past, air pollution 

prevention policies in Europe have relied mainly on these EOP options, and have had a negligible 

effect on GHG emissions (Bollen et al 2012). Air pollution control policies hence usually have little or 

no impact on climate policies. On the other hand, it is widely recognized that policies aimed at 

reducing GHG emissions yield co-benefits in reducing emissions of air pollutants (Rive, 2010; Burtraw 

et al., 2003).8 Hence, the European Commission decided to postpone the revision of reduction targets 

for air pollutants in order to first account for the outcome of their climate policy plans (Bollen et al 

2012).  

                                                   

7 Air pollutants also originate from some types of renewable energy (e.g. biomass combustion) 
8 Though, adverse effects may result in certain cases, e.g. at a shift from natural gas to biomass combustion 
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