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Unlocking Europe's potential in clean innovation and growth:
Analysis of options to move beyond 20% 

1. Executive summary

Low carbon growth – Europe's future

The signs of the transition towards a low carbon economy are emerging across the world. Developed countries as well as emerging economies are gearing up investments in low carbon technologies to seize growth sectors of the future. Europe has taken a head start, but the race for green jobs is on. The Europe 2020 Strategy has made the right choice to put greener growth at the heart of the vision for Europe as a first step on the road towards the decarbonisation of energy and transport.
Turning the Copenhagen Accord into a global framework for climate action, rapid technological developments, persistently high oil prices, and the globalisation of industries that are essential for Europe's prosperity, all point to the need for the EU to continue to show determined action to become the most climate friendly region in the world.
A fresh look at the climate and energy package
The recession has made the achievement of the climate and energy package at least 30 %, or 22 billion € cheaper than estimated two years ago. The emissions trading system (EU ETS) has adapted flexibly to a rapidly changing economic situation, reducing costs in economically difficult times. However, its role as an EU-wide cost-effective instrument to spur low carbon investment in a wide range of sectors of the economy, as well as to make a substantial contribution to fund climate related investments, is severely affected for a long time. 
A 30% target is technically feasible and economically affordable

The additional total costs for the EU to step up from 20 % to 30 % are estimated to be around € 33 billion in 2020, or 0.2% of GDP, however with important benefits related to energy security, air quality and new green jobs. Two considerations are of crucial importance. First, going beyond 20 % would keep the EU on a path consistent with 2°C. Secondly, from an economic perspective, while it would increase costs now, it would avoid stranded costs and very steep reductions to be needed later on.
Practical options to move beyond 20%

In relative terms, the cost-effective split between efforts in the EU ETS and effort sharing sectors in the case of a 30 % reduction target remains largely the same as in the package. In the ETS, an auctioning set aside of 1.4 billion allowances until 2020 could bring the EU ETS in line with a cost-efficient contribution to a 30 % reduction. In the non ETS sectors, the introduction of a carbon tax, and a more targeted use of Structural Funds and Rural development programs linked to increased pledges in the Effort Sharing Decision seem essential EU instruments to achieve more ambitious reductions.
Assessing the risk of carbon leakage

The Copenhagen Accord is a move in the right direction as major developing countries have for the first time committed to undertake action to reduce emissions. The recession and the resulting surplus in allowances for industry further alleviate carbon leakage concerns. The measures addressing the risk of carbon leakage – free allocation and access to international credits – remain adequate and justified. As part of a step up, smarter rules regarding the recognition of international credits, the introduction of sectoral crediting and an EU framework for state aid for EU's energy-intensive industries to facilitate their transition towards a low carbon economy, would be new options to reduce further the risk of carbon leakage. The Commission is committed to continue to consider, together with key partners, the inclusion of imports in the ETS. 
2. Introduction
Only decisive global action in the coming two decades can resolve the issue of climate change. In order to keep global temperature increase below 2 degrees Celsius compared to pre-industrial levels, developed countries will have to take on emission reduction targets as high as 80-95 % in 2050 compared to 1990. In this context, no doubt the EU’s will, at one stage, have to deliver a -30% target. 

As a first step in 2007, the European Council adopted a unilateral -20% target which was subsequently implemented through legislation with the adoption of the climate and energy package at the end of 2008. However, in addition, the Council already signalled its readiness to move to a -30% target in 2020 if certain conditions were fulfilled
. In this way, the EU would be able to pursue a smooth emission reduction pathway on a least cost track towards 2050 avoiding costly delays of not taking timely action. Thus, the critical questions are not whether, but how and how fast the EU could reach a -30% target in a cost efficiently and fair manner in 2020 and when this highly politically sensitive decision should be taken?

In response to the March 2010 Council conclusions, this Communication assesses the impacts of stepping up the EU's ambition level from 20 to 30% in the context of the outcome of Copenhagen, Europe's 2020 strategy, a rapidly changing energy landscape, world-wide competition for green jobs, and the EU's efforts to exit the economic crisis. It also presents a menu of options to move beyond 20%. Moreover, the measures taken to support energy-intensive industries against the risk of carbon leakage are examined in the light of the outcome of Copenhagen, as required under the ETS Directive. 
3. A world in rapid transition – competing for green growth 

From Copenhagen to effective global action
The main outcome of the Copenhagen Conference in December 2009 was the agreement among a representative group of 29 Heads of State and Government on the "Copenhagen Accord". With the support of more than 120 developed and developing countries, including the 10 largest emitters pledging concrete targets and actions, the Copenhagen Accord provides a major signal in global willingness to act on climate change. While it anchors the EU's objective to limit global warming to below 2°C above pre-industrial levels, it falls well short of the EU's ambition for Copenhagen to reach a robust and effective legally binding agreement. Nevertheless, for the first time, a truly global approach to tackle climate change is emerging. 
The economic crisis, green stimulus and a changing energy landscape 
At the same time, the economic crisis and other recent developments have a profound impact on the global energy landscape. 2009 could well be the first year of decline in global energy consumption since 1981. Despite the crisis, oil prices have risen by over 60% within the last 12 months driven mainly by increased consumption and transport demand in major emerging economies. The IEA has warned that, by 2015, oil supply could face difficulties to keep abreast with increasing demand, leading to further increases in oil prices, potentially stifling renewed economic growth. 
The current crisis has spurred governments to kick-start efforts towards a greener economy through their economic recovery packages. The stimulus measures put in place include public investments in green infrastructure, including public transport, low-carbon energy production, smart electricity grids and clean energy related R&D, with the aim to combine short term economic signals, job creation, and long term sustainable growth. In addition to national programmes, the EU focussed its € 4 billion economic recovery package on energy infrastructure projects and demonstration of carbon capture and storage. Moreover, 300 million allowances, representing another € 4 billion at current prices, have been earmarked in the EU ETS for supporting demonstration activities in innovative renewable and carbon capture and storage. Finally, EU Heads of State and Government have declared that, as of 2013, at least half of the revenues from auctioning carbon allowances will be used to tackle climate change and adapt to its effects, which should lead to further necessary advances in innovation, technology deployment and emission reductions.

	Stimulus packages, low carbon growth and job creation outside the EU 

The American Recovery and Re-investment Act contains over $80 billion for clean energy investment, including smart grids, energy efficiency in buildings, local and state level renewable energy and energy efficiency efforts, and R&D on energy storage. The US Council of Economic Advisors estimates 720.000 job-years will be created or saved by the end of 2012.

Over 80% of the Korean stimulus package is dedicated to green growth measures, with an expected job creation of almost 1 million. In November 2009, it presented its so-called "Green New Deal" with a projected investment of $93 billion. The Government forecasts the creation of 1.2 to 1.5 million jobs. 

China's stimulus package includes the largest green investment programme. Some 40 % of the $586 billion package relates to green investments, mainly in rail transport, grid improvements, energy efficiency, and waste and waste water treatment.
In comparison, stimulus programmes related to sustainable energy from major EU countries and at EU level are estimated at € 25 billion in total
. 


Countries compete for green jobs – Europe risks losing out
In Europe, renewables accounted for 61% of new electricity generating capacity in 2009. Of the total new capacity, 39% relates to wind power and 16% to photovoltaic solar power. But Europe is no longer in the lead. The 2010 Renewable Energy Attractiveness Index now cites US
 and China as the best investment opportunity for renewable energy. The US is aiming to double its renewable energy generation by 2012. In 2009, more wind was installed in China than anywhere else. While a number of European wind turbine manufacturers remain world leaders, Chinese and Indian competitors now appear in the top 10. 

The competitive landscape on photovoltaic energy (PV) is changing even faster: China and Taiwan now produce most of the world's PV panels. The combination of lower cost for basic materials, improved efficiencies and increased productivity over the PV supply chain has cut costs for PV modules by more than 50% in a few years. In addition, new thin film technologies are undercutting "conventional" PV module prices and are rapidly gaining market share. 
These industries are rapidly becoming globalised business sectors with industrial players competing at a world scale, while exploiting local and regional competitive opportunities to build-up their R&D and manufacturing capacity. Countries throughout the world are competing to attract new investment and green jobs in these growth sectors. The coming decade will be crucial for determining the winners in this race. 

Business case: Global research effort on thin film PV technology 

A major US industrial conglomerate has decided to set up a global research effort to develop new low cost thin film technology, by combining efforts of four Global Research operations in the US, China, India and Germany. In China, researchers will focus on optimising thin film material characteristics. The Indian R&D centre will focus on basic physics and modelling for designing advanced devices. The US research team is concentrating on manufacturing and process development, while Germany will feature as central facility for testing performance at PV module and overall system level. 

While the EU has taken a head start, it will need to step up efforts to retain its leadership. The adoption of the Renewable Energy Directive with the mandatory 20% target shows Europe's determination to do so. But since this Decision, conditions have changed, and so has competition. From the policy side, increased R&D support, the development of smart grids, upgrading transmission systems, and overall attractive investment conditions are essential pre-conditions to succeed in the coming decade. 
An automotive sector in transition

While being an established industry for decades, the automotive sector is equally undergoing rapid change. More than 2.2 million people are employed directly in the manufacture of motor vehicles and components in Europe. In the future, its success will be determined by its ability to lead technological developments towards fuel efficient and low carbon cars, while at the same time providing affordable access to mobility for European citizens and companies in the light of increasing risks of oil price hikes. Here as well, the EU has taken a regulatory head-start in order to reduce CO2 emissions of new cars to 130g/km by 2015 and 95g/km by 2020. In 2008, already 17% of all new cars sold in 2009 in the EU emitted less than 120g/km, and for some Member States the market share of such cars was already above 25%. 

The first plug-in hybrids appear on the market and many producers announce such models for the next years. Several countries in the EU, including Spain, Denmark, Portugal and France, are taking initiatives to facilitate the introduction of electric vehicles on their home market. A gradual increase of hybrid and electric vehicles could have profound consequences for the competitive situation of automotive producers and the related supply chain. This poses a particular opportunity for Europe with its 500 million consumers, provided it can respond more quickly than its competitors to the profound challenges in terms of standardisation, provision of infrastructure and the right incentives for early deployment, as well as in R&D for key enabling technologies such as batteries, where other regions in the world are leading. 
Efficiency remains the first choice for saving energy and reducing CO2 emissions. 

While old incandescent light bulbs are being phased out, reducing greenhouse gas (GHG) emissions by 15 million tonnes by 2020, new technologies are emerging that are much more efficient and environmentally sound than "conventional" energy saving lamps. A set of efficiency standards for a wide range of products has been adopted through the eco-design Directive. In preparation of the review of the CCS Directive, the Commission is undertaking a study on the costs of CO2 emissions performance standards for power stations. Throughout Europe, Governments are tightening performance standards for buildings and citizens have become much more responsive to apply energy-savings measures in their homes than they were 10 years ago. Among others, this is a result of increased consumer awareness, better information due to labelling, and declining prices for energy efficient products because of economies of scale. Still, much remains to be done to reach the objective to 20% energy savings by 2020. Green public procurement should play a greater role. Refurbishing the existing building stock towards the needs of the 21st century will remain the major challenge, but one that can bring substantial employment benefits in the construction sector and which will reduce the energy cost of EU citizens.

Carbon capture and storage demonstration in the pipeline

On carbon capture and storage, the EU has taken important steps forward through the adoption of a single legal framework for the safe geological storage of CO2 and by putting in place financial support schemes for the first demonstration projects. A range of companies are now preparing demonstration projects throughout the EU, so as to promote public acceptability and to enable commercial viability as early as 2020. For this to happen, it will be essential for the EU ETS to provide a sufficient long term carbon price signal. This would allow coal to remain a secure energy source in the EU's energy mix.
4. A fresh look at the Climate and Energy Package


The ETS has played its role to dampen the effects of the crisis

Verified emissions in the ETS in 2009 were more than 10% below 2008 emissions mainly due to the economic crisis and low gas prices. The carbon market has rapidly incorporated the effects of the economic crisis. In early 2009 the carbon price fell from some 25 to 8 €/t CO2 in March 2009, alongside other financial assets. Since then, the carbon price has rebounded and has been in the range of 12-15 €/t CO2.

The EU ETS has proven its flexibility and adapted to a rapidly changing economic situation, thus reducing costs for companies and consumers in economically difficult times. 

The crisis makes the climate and energy package cheaper, but the challenge remains 

In terms of total GHG emissions, in 2009, the EU emitted around 14 % less than 1990. However, the sharp drop in emissions due to the economic recession in 2009 cannot be simplistically extrapolated into the future. Today production levels, for instance in energy-intensive industries like steel, are increasing compared to 2009. 

Today, energy costs related to the full implementation of the package are estimated at €48 billion per annum in 2020 (0.32% of GDP in 2020), compared to at least €70 billion in to original estimate in early 2008
, a reduction of some €22 billion per year over what was expected. This represents a cost reduction of at least 30%. Without paying any more that the €70 billion that we estimated in early 2008, the EU could get further than half way towards stepping up from 20% to 30%. The lower cost of the package is due to the interplay of various elements. Firstly, lower economic growth has reduced the effort needed to meet the 20% target. Secondly, higher oil prices
 lead to more energy efficient behaviour of consumers and reduced energy demand. Thirdly, significant banking of allowances from the second to the third phase of the emissions trading system occurs, reducing the carbon price in the EU ETS. The achievement of the agreed 20% renewable energy target still requires considerable stepping up of investments in all sectors (electricity, heating, transport) and represents a relatively higher share of overall costs than previously estimated. The potential reversal of nuclear phase-outs under discussion in several Member States as well as the prospect of lower gas prices could further reduce the cost of the package.

Increasing divergence from a 2°C trajectory after 2020
For the EU to be broadly consistent with a global 2°C objective, and, as prescribed by science, to reach a 80-95% emission reduction target cost efficiently in 2050, the EUs own domestic emissions would have to fall to roughly 70% in 2050 below 1990 levels. This is shown by the lower solid line in the graph below. The remainder of the target would be accomplished through the use of international emission reduction credits. The EU's 20% target was put forward ahead of the international negotiations in 2007 as an independent commitment irrespective of action by other countries. Fully implementing the corresponding EU climate and energy package as decided in 2008 would bring the EU’s domestic emissions down to -20 % by 2020 and, if continued unchanged until 2030, to – 25 % in 2030 compared to 1990, respectively. This is indicated by the upper line in the graph below. Clearly, without taking new policies and measures the EU would increasingly move away from the cost efficient domestic emission pathway. However, in order to stay within the same total carbon budget from 2010 until 2050, the EU would have to catch up after 2030. Thus, the EU’s domestic emission reduction pathway would have to become much steeper and at a certain stage cross the smooth emission trajectory, as indicated by the dotted line in the graph.
In addition, this would have implications on the overall costs to reduce emissions. The IEA states in its World Energy Outlook 2009 that every delay of a year beyond 2010 would add an extra € 350-400 billion to the expected total global investment required between 2010 and 2030 to cut emissions by building more low-carbon sources of renewable and nuclear power and reducing energy waste. Both the consistency with the vision of a low carbon society in 2050, as well as avoiding very steep cuts in emissions after 2030, with associated high costs, are good economic arguments in favour of a timely stepping up efforts.
[image: image2.emf]EU long term emission profiles

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1990 2000 2010 2020 2030 2040 2050

100% = GHG 1990

EU GHG target compatible with 2ºC objective (objective including international

carbon market)

EU GHG emissions profile compatible with 2ºC objective (internal emission

reductions)

EU GHG internal emissions profile consistent with enacted legislation (Climate and

energy package)

Post 2030 pathway needed to compensate lower effort up to 2030 and achieve same

total internal emission budget


Detrimental effects on innovation and clean investment until 2020 and beyond

Mainly due to the economic crisis, a significant amount of allowances will remain unused and companies will be able to carry over a "buffer" of some 500 to 800 million allowances to phase 3. This is equivalent to some 5 to 8% of the cap of the EU ETS for the period 2008 - 2012. This will have a considerable dampening effect on carbon prices many years beyond the recession. Assuming that the EU succeeds in returning onto a sustained growth path after exiting the crisis, the carbon price in 2020 is now projected to be considerably below the projections made in the impact assessment of the climate and energy package
.
At the same time, the achievement of the renewables target and the impact of efficiency measures already taken, in combination with lower economic projections, will drive down emissions significantly. Hence, the EU ETS cap is expected to be fully achieved domestically in 2020 not necessitating the full use of the allowed international carbon credits. 
In the effort sharing sectors
, a similar picture emerges. The -10% target at EU level will most likely be achieved domestically with limited additional action beyond reaching the renewables target and the energy efficiency measures that are already taken
. 

While this shows that the EU is on its way to meet its 20%, the reduced carbon price over an extended period of time will have considerable draw-backs. For instance, carbon capture and storage will most likely not be deployed by 2030 under current legislation other than as demonstration projects, because the carbon price would be insufficient to make it commercially viable. The continued investment in coal-based electricity generation without CCS after 2020 would create a severe risk of premature retirement due to its excessive carbon intensity. In the electricity sector, the lower carbon price will most probably not provide sufficient economic incentive for further large scale investments in renewable electricity across Europe. Instead, Member States will need to step up alternative support schemes for meeting their renewable energy targets. 

Finally, if measures that secure a higher carbon price are not taken in the near future, Member States will face substantial losses of up to 50 % of their auctioning revenues. This will directly undermine their capacity to increase investment in a low carbon future in order to keep the EU in the lead, e.g. for much needed research and technology development. 
In conclusion, additional measures seem to be necessary to allow the ETS to continue to play its role as an EU-wide market-based instrument to incentivise low carbon investment in a wide range of sectors of the economy, as well as to make a substantial contribution to fund climate related investments.
5. The benefits and costs of stepping up to 30%

A 30% target would be economically affordable

The additional total costs for the EU to step up from the current 20% to 30% are estimated to be around € 33 billion in the year 2020, or 0.2% of GDP
. This relatively low additional cost is largely due to the combined impact of a reduced economic growth in the early years, significant banking of allowances in the EU ETS and the large amount of unused international credits, and on the assumption that half of the additional effort is fulfilled with international carbon credits. In order to achieve this 30% reduction, it is estimated that the carbon price in the EU ETS would amount to some 30 €/t CO2, which is similar to the level that was estimated to be necessary to meet the 20% reduction target in 2008. 

The total additional cost linked to the implementation of the package together with the step up to a 30% reduction is now estimated at €81 billion, or 0.54% of GDP. Recalling that in early 2008, the cost of the package was estimated to be €70 billion, this represents an increase of €11 billion today. This is about 20% higher compared to the 0.45% for reaching the 20% target as estimated in the impact assessment in 2008.

The analysis further highlights that in relative terms the cost-effective split between efforts in the EU ETS and effort sharing sectors in the case of a 30% reduction target remains largely the same as in the 20% package. In the case of moving to a 30% target, in 2020, the EU ETS cap would be 34% rather than the current 21% below 2005 emissions, while the overall effort sharing target would be 16% rather than the current 10% below 2005 emissions.

Energy, some industries, households, and services still have considerable emission reduction potentials for moving the EU to a 30% target
Within the EU emissions trading system, the electricity sector continues to show the most important potential for emissions reductions of around 30% (compared to a 2005 baseline). Going beyond the climate and energy package is driven largely by energy efficiency improvements in the household and services sectors. This will reduce electricity demand considerably leading to less carbon-intensive supply-side investments. Investments related to coal based generation would only pick up after 2020 when higher carbon prices make CCS competitive. Industrial sectors in the ETS give a mixed picture, with some having a significant potential (eg N20 emissions) and others little. 
Sectors outside emissions trading can contribute to a similar extent reducing emissions by around 20% compared to 2005. Energy efficiency measures for households and services are important to reduce CO2 emissions from heating. In the agricultural sector, experience in some Member States suggests that there may be further potential for reducing methane and nitrous oxide emissions in intensive farming, although the costs must be carefully evaluated. Overall, there seems to be comparatively less additional potential over and above what was already considered in the package..
As regards the geographical distribution, especially the less costly emission reduction potential for moving from 20 % to a 30 % target will continue to be found in the Central and Eastern European Member States. There a significant mitigation potential remains untapped, even with the implementation of the climate and energy package. In a move to the 30% target, the EU must capture this potential otherwise achieving the target would become unnecessarily costly. The main question in this regard is how best to mobilise the necessary public and private financial resources, as such countries are already likely to continue to require significant financial support until 2020 as part of the EU’s cohesion policy.

A 30% target would bring important co-benefits: more green jobs

Low carbon technologies are more labour intensive than conventional sectors and can bring positive employments effects in growth sectors of the future. From a sectoral perspective, a recent study showed that meeting the renewables target would create 100.000 to 400.000 net jobs by 2020
. The other sector where employment benefits are considered to be significant is the building sector. A study projected 50,000 to 185,000 new domestic jobs by retrofitting the existing residential building stock in the 10 new EU member states. 
As outlined in the Flagship Initiative "An agenda for new skills and jobs" of the Europe 2020 Strategy, specific measures are needed to assist affected workers in this transition and to help sectors to make the transition to new low carbon opportunities. 
Macro-economic analysis generally shows relatively small effects on overall employment in the economy. Results are most positive, if increased auctioning revenues are recycled back in the economy to reduce labour costs. Such positive feed-back effects are more pronounced, if sectors covered by the Effort Sharing Decision would be subject to a carbon tax. 

These estimates do not take into account the preservation of jobs through improved technological competitiveness, nor positive effects related to first mover advantages, especially those generated through increased export opportunities for Europe's manufacturing industries. For instance, a recent study
 indicates a global low carbon investment need in transport, buildings, and power of € 190 billion annually by 2015, much higher than today. Europe has the ability to seize this opportunity. These investments partially replace today's 'conventional' products. If it does not modernise, Europe will instead lose part of today's markets, and related employment. 

A 30% target would bring important co-benefits: reduced oil and gas import bills

The implementation of a 30% reduction target is conservatively estimated to reduce the import of gas and oil by some €40 billion in 2020, already at an oil price only slighter higher (US$ 88 per barrel assumed
) than today's price of US$ 86 per barrel
. About 20% of the total cost saving relates to the step up from 20 % to 30%. Reduced import dependence at the same time improves the EU’s energy security.

A 30% target would bring important co-benefits: air quality

In relation to air quality, two positive co-benefits arise from a step up to -30%. First, less pollution control equipment will be needed for the reduction of other pollutants, such as particulates, sulphur dioxide and heavy metals. This benefit is estimated at €3 billion in 2020. Secondly, improved air quality will bring additional health benefits, which are estimated between €3.5 to 7 billion in 2020
.
Summing-up: additional costs and additional benefits could even out

In conclusion, in 2008 the EU was ready to make a ‘unilateral’ investment of € 70 billion in 2020 to spur innovation, create new jobs, and improve its energy security and air quality. By increasing the EU’s effort by € 11 billion in 2020, or 21€ per EU citizen, the EU could move to a 30% target, and would reinforce its first mover advantage in key manufacturing sectors. At the same time, this additional investment would be more than recouped by additional air quality benefits worth €6.5 to 10 billion in 2020, and also through the further enhancement of the EU’s energy security.
6. Practical options to move beyond 20 %


Legislation currently in preparation can contribute to reaching more ambitious climate targets. Examples are an ambitious national implementation of the recast building directive, the enacting of further implementation measures of the eco-design directive and the CO2 and vans Regulation. 
Options to move beyond 20% are available in the ETS as well as outside the ETS at European and Member State level, including through the use of international credits. In addition, some policies to move beyond 20 % can also be designed to foster decision-making at UN level.
6.1. Options in the ETS

An allowance set-aside in the EU ETS

The introduction of large-scale auctions offers a practical way to start moving beyond 20 %. The fresh look at the package has underlined the substantial loss of auction revenue and innovative power of the EU ETS. Decisions have to be made soon how the volume of auctioned allowances is distributed over Phase 3 running from 2013 to 2020. This process offers the opportunity to build an allowance set-aside to mitigate the detrimental effects of the recession, boost auctioning revenue and strengthen the innovative power of the carbon market.

A total set-aside of some 1.4 billion allowances until 2020 could bring the EU ETS in line with a cost-efficient contribution to a 30% reduction. This would correspond to an average reduction of the auctioning rights as shared out in the ETS Directive to the Member States by roughly 15%. Net auctioning revenues would increase by around a third because carbon prices are expected to increase with more than the reduction in auctioning itself. Such a set-aside could be introduced via the auctioning regulation and the cancellation of these allowances could be decided in a later co-decision procedure. 
Spurring innovation in the ETS through rewarding fast movers
An "innovation accelerator" in the ETS benchmarking system could be developed to reward fast movers that invest in top performing technology thereby over-achieving benchmarks or make significant emission reductions by giving those installations additional free allowances on top of what could be expected under the benchmarking rules. This would be consistent with the Europe2020 strategy which proposed to use innovative incentive mechanisms linked to the carbon market to foster innovation. While the key incentive for innovation comes from the long term effect of the carbon price, a transitional mechanism could provide additional innovative finance through additional free allowances for innovative low carbon technology


Deploying smart grids

An important new innovation area is the deployment of smart grids in Europe. Smart grids can help changing consumer behaviour, increase energy efficiency and enable higher penetration of renewable energy, and in the longer term, electrical mobility. More regional transmission capacity will be needed to match supply and demand. These investments will bring a significant amount of manufacturing and ICT jobs. 
Example: Smart metering in Italy

In Italy, some 85% of Italian homes are equipped with smart meters, the world's largest smart meter deployment so far. These meters are fully electronic and smart, with integrated bi-directional communications, advanced power measurement and management capabilities. Overall, it is estimated that the total investment is paid back through increased productivity in just four years. Estimates indicate a 5% reduction in consumption peaks as a result of increased customer awareness and energy price signals, with reduced energy losses.
6.2. Options in sectors outside the EU ETS

Carbon tax

The introduction of a carbon tax in sectors outside the ETS has been discussed for some time and would represent a straightforward market-based instrument that could be employed relatively quickly, complementary to fuel taxes. To achieve a -30% target, the carbon tax would have to be set at 30 € a ton CO2-eq. This would generate € 50 billion of revenues from energy related emissions in these sectors. Ploughing the revenue back into labour intensive low carbon investments, e.g. large infrastructure (e.g. smart grids, retrofitting in industrial sectors, building refurbishment programmes), could further stimulate domestic job creation. Increased public revenue would allow for ‘greener’ public procurement and increasing investment in intelligent traffic management systems, basic infrastructure for the wide application of information and communication technologies, smart cities (e.g. electrification of transport).

Structural Funds 
Some Member States in Central and Eastern Europe use the proceeds of monetising surplus AAUs for green investments. In view of the various downsides of surplus AAUs for the overall environmental integrity and the integrity of the carbon market the continued reliance on this insecure funding source is not practicable. The trend towards mainstreaming climate action in the next financial perspectives offers the option to underpin spending programmes developed in economically disadvantaged Member States especially in Central and Eastern Europe. It could therefore be considered to develop robust spending programmes and performance-based support towards a low carbon society via the next financial perspectives. Already today, Member States are using the structural funds to spur investments in renewable energy, energy efficiency, and the promotion of public transport. 
	Almost € 8 billion from the European Regional Development Fund over the period 2007-2013 (maximum of 4% of the ERDF budget) are made available from June 2009 on to co-finance insulation works, installation of solar panels, replacement of substandard boilers existing housing stock in all EU regions. So far, this opportunity is not used to the extent possible by all Member States. 

Example: Smartlife - developing skills for sustainable construction

Through an innovative training center one region in the UK has trained approximately 2500 people in innovative and sustainable training techniques. The center works in cooperation with the private sector which has shortage of skilled workers in construction, in particular in relation to new construction techniques.


Mobilising ICT – Pro-active cities and regions
The ICT sector can make a major contribution towards more efficient energy consumption. Three areas have the greatest potential: (1) smart green buildings, (2) smart transport and logistics, and (3) smart cities. The Covenant of the Mayors is a commitment by signatory towns and cities to go beyond the objectives of EU policy in terms of reduction in CO2 emissions through enhanced energy efficiency and cleaner energy production and use. 

Providing new incentives for agriculture and forestry 
While the existing legislation stipulates that all sectors should contribute to the mitigation effort, so far, land use, land use change and forestry are not included in the climate and energy package. Consequently, Council and Parliament requested the Commission to come forward with an assessment how emissions and removals relating to these sectors should be included in the EU's reduction commitment, establishing at the same time modalities ensuring environmental integrity and permanence, and providing accurate rules, and monitoring. A harmonised EU approach can ensure that accounted removals and reduced emissions are the result of real action.
However, carbon benefits accruing from improved agricultural and forestry practices are subject to considerable uncertainty
 and inter-annual variability
. The mitigation potential, as well as actual reductions, in each country are therefore difficult to predict. Thus actions in these areas should not interfere with Member States' ability to comply with their existing emission reduction obligations in the already regulated sectors.
Real additional measures in these sectors take time to materialise, in particular in forestry, or could quickly be reversed, e.g. soil carbon management in agriculture. A long term policy perspective is therefore essential. While the short term potential until 2020 is considered relatively small, the sector could over time provide a growing contribution to the mitigation effort with new cultivation methods becoming more wide-spread, and through continued sustainable forestry practices throughout the lifetime of forests. 
As a first step, the EU and Member States could focus policy instruments, such as the Common Agricultural Policy and Rural Development Programmes, to reward farmers and foresters to move towards more sustainable practices on the ground, in conjunction with improved knowledge and monitoring of emissions and removals. 
6.3. International options
Making better use of the leverage from creating demand for international credits

The EU was first in recognising credits from the Clean Development Mechanism (CDM) as a compliance currency in its cap-and-trade system and has created significant private sector demand. No other factor has determined more the scale the CDM has reached within a few years with several thousand projects launched and close to 400 million credits issued so far than the recognition of such credits in the EU ETS. The CDM has mobilised substantial and very cost-effective reductions in industrial gas emissions (HFC-23 and N2O). A generous and prolonged stream of such low-cost reductions into the EU ETS increasingly hampers the evolution towards using the carbon market to incentivise cost-effective reductions in other areas and sectors. The uncertainty related to the magnitude of demand created by carbon markets in other major OECD countries furthermore risks interrupting the momentum kick-started by the CDM.

In order to make continued use of the EU's leverage as the predominant buyer of international credits it could be considered to substitute part of the demand created for conventional international credits with recognition of new sectoral credits
. In the second and third trading period approximately 1.6 billion international credits
 may be used for compliance purposes in the EU ETS. Both the introduction of a multiplier
 for conventional credits (e.g. industrial gas projects) and the recognition of new sectoral credits (.e.g. in the power sector in advanced developing economies) generated against ambitious thresholds would mean that additional reductions in Europe would be accompanied by more mitigation action in developing countries incentivised but not funded by the carbon market. Up to a quarter of the limits for using conventional international credits could be substituted by demand for new international credits. This could deliver additional emission reductions in developing countries as a result of the use of international credits in the EU ETS of up to 400 million tonnes.

Maritime emissions are to be included in the reduction commitment

A considerable potential of low cost options for emission reductions in the maritime sector remains untapped. Recent work by the IMO has identified savings in international maritime transport equivalent to a reduction of 30% below business-as-usual emissions by 2020
. Furthermore, the climate and energy legislation requires that in the event that no international agreement which includes international maritime emissions in its reduction targets through the International Maritime Organisation has been approved by the Member States or no such agreement through the UNFCCC has been approved by the Community by 31 December 2011, the Commission should make a proposal to include international maritime emissions according to harmonised modalities in the Community reduction commitment, with the aim of the proposed act entering into force by 2013. Such a proposal should minimise any negative impact on the Community’s competitiveness while taking into account the potential environmental benefits.


Promoting robust rules by signalling recognition of international credits from reducing emissions from deforestation and forest degradation
Another area where significant international emission reductions can be achieved, with a significant proportion at low cost, is reducing emissions from tropical deforestation and forest degradation. Significant progress has been made in Copenhagen on developing a robust international rulebook.. In order to accelerate the fight against the loss of tropical forests cooperation between developing countries with tropical forests and EU Member States should be fostered. Member States, for instance, could partially fulfil reinforced 2020 targets as of 2016 with international emission reduction credits that meet minimum standards of environmental integrity.

7. Assessing the risk for carbon leakage post Copenhagen

In the context of the climate and energy package, the Commission has been requested to assess the risk of carbon leakage post Copenhagen, at the latest by June 2010. Specifically it is examined whether the combination of preferential free allocation for energy-intensive industries with the access to international carbon credits is an effective response in dealing with carbon leakage. 
Copenhagen Accord diminishes the risk of carbon leakage

The Copenhagen Accord is clearly a move in the right direction. All developed countries and major developing countries have for the first time officially promised to undertake actions to reduce emissions (for a detailed assessment see Annex 1). In case of the EU implementing its 20% target, while other countries take action, even at the low end of their pledges in the Copenhagen Accord, EU's energy-intensive sectors are in a slightly better position compared to the situation before Copenhagen when the EU acted on its own. However, considering the uncertainties related to the Copenhagen Accord the measures addressing the risk of carbon leakage included in the EU ETS Directive – free allocation and access to international credits – remain justified at the present point in time.

The recession further lowers the risk of carbon leakage

Another important element is the economic recession that has created a relative abundance of emission allowances that led to a market price of roughly half the level of what was expected. In addition, and as a direct consequence of the recession, energy-intensive sectors are likely to end up with a very considerable number of unused emission allowances at the end of the second period of the EU ETS in 2012. The unused allowances can be carried over into phase 3. This could mean that energy-intensive sectors have free allowances at their disposal covering their needs at last half-way through phase 3. As a consequence, pressures related to carbon leakage should be significantly lower compared to the decisions made in 2008. 


Stepping up to 30% remains possible

The macro-economic analysis shows that the incremental impact of stepping up its efforts to 30% in comparison to the current climate and energy package on the output of the EU’s energy intensive industry would be limited as long as international credits and free allocation would stay in place. Stepping up to 30% would entail estimated production losses of around 1% for the ferrous and non ferrous metals, chemical products and other energy intensive industries. These losses would decrease further if other major trading partners would implement their high end pledges. As could be expected, the relative position of EU's industry would remain largely unchanged, if not only the EU but also the rest of the world would implement its high end pledges. 
These overall results, however, may hide significant sectoral differences, even though preliminary model results suggest no dramatic changes when further disaggregating each sector. Evidence gained so far from the emissions patterns of energy-intensive industries is inconclusive, in particular to what extent EU climate policy has triggered relocation of economic activity outside Europe. On the one hand, the emissions of energy intensive sectors have significantly declined over the last years. Unused free allowances have been monetised giving rise to a continued debate on windfall profits. On the other hand, investment in the use of low-carbon technology in energy-intensive sectors has strengthened their overall productivity. 
Furthermore, carbon leakage can also have an impact on Member States' energy security, in particular those at the periphery with good interconnection to countries outside the EU, as is the case for instance in the Baltic countries. Indeed, due to the unique situation of the Baltic electricity markets, the introduction of full auctioning in the power sector may enhance the risk of carbon leakage in the Baltic electricity sector. In this respect, the ETS Directive already provides for an optional and partial exemption from full auctioning for these countries. Investments in the transmission grid can help alleviate electricity security concerns. In addition, the Commission will closely monitor developments on the Baltic electricity markets and may, if appropriate, take further measures with a view to enhancing energy security and providing a level playing field for competition on the electricity markets. 


Smart measures can further diminish the risk of carbon leakage

Given the uncertainties surrounding the Copenhagen pledges, the EU may want to consider additional measures, compatible with the measures already taken, in tandem with a stepping up of the reduction target. These measures would not only further reduce the risk of carbon leakage, but also provide additional incentives for countries to engage more strongly in the negotiations of an international agreement, and at the same time considerably accelerate innovation in the EU's energy-intensive sectors.

Firstly, the EU should consider applying a more targeted approach to the nature and recognition of international credits in the EU ETS. Options are to move towards sectoral crediting based on ambitious crediting thresholds (except for least developed countries), and to restrict the use of CDM credits generated in energy-intensive sectors (e.g. steel, cement and aluminium) in third countries, so as to limit the creation of additional incentives to them. Consideration should also be given to enhance the environmental integrity of CDM credits from countries which are not participating adequately in international climate efforts. One promising option for such an enhancement would be to apply a multiplier, for instance requiring two CDM credits to be surrendered per tonne emitted in the EU ETS.
Secondly, an EU framework needs to be considered for state aid for EU's energy-intensive industries to facilitate their transition towards a low carbon economy. This would be consistent with the Europe2020 strategy which aims to promote the restructuring of sectors towards future oriented activities, including through quick redeployment of skills, with support from the EU's State aids regime and/or the Globalisation Adjustment Fund. 

As an alternative to current measures, the Commission continues to study the inclusion of imports into the EU ETS. Specific proposals have been formulated along the lines according to which international aviation activities has been included into the ETS. That would imply that allowances would have to be bought on the market to cover for the emissions of certain imported goods. Similar proposals are also being discussed in the US, and obviously any further political and operational steps taken into this direction should be taken together. However, a number of emerging economies have already signalled their concerns related to this issue.

Including emissions from transportation, as already done for aviation, is a step in the right direction. The inclusion of imports per se into the EU ETS would provoke quite a number of problems. While the WTO has signalled that there may not be a problem of principle, based on Article XX of the GATT, the modalities seem to matter significantly. It would be hard to implement a system of defining in detail the carbon content of each individual category of goods and therefore the system could at best only be envisaged for a very limited number of standardised commodities, such as steel or cement. Secondly, for each category of goods an average EU carbon content would have to be defined. This could become a heavy administrative burden apart from the difficulty of agreeing such an average, having observed the difficulties of setting benchmarks in the context of free allocation under the EU ETS. Thirdly, it would seem challenging to verify the performance of individual installations in third countries without a highly sophisticated monitoring and reporting system in place at installation level.

The Commission will continue the monitoring of possible carbon leakage. Today, the combination of free allocation and access to international credits has been fully adequate and effective in addressing the problem. However, additional measures may be required in the future. Cooperation with major trade partners moving forward with their ETS legislation in the coming years and months seems to be useful. In view of the technical complexities and political challenges arising from the inclusion of imports as a substitute for free allocation, this approach may be piloted for one or two sectors.
Annex 1: The Copenhagen Accord and the 2º Celsius target 

Provided that all high end pledges put forward by countries under the Copenhagen Accord would be fully implemented, the world could bridge a major part of the required efforts by 2020 in order to keep average global temperature increase below 2ºC (see left graph in Figure 1). In this highly optimistic case, global peaking would be possible and, given sufficient efforts by all, could even come sooner than many expected.


Figure 1: Three perspectives on the Copenhagen outcome
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However, the Copenhagen Accord does not yet give certainty that these reduced emission levels will be actually accomplished. Most high end targets are conditional on others taking similar action, on a legally binding international agreement or on the need for further international financial or technical support making their degree of implementation uncertain. Furthermore possible double counting of targets and pledges through the carbon market and the issues related to surplus Assigned Amount Units and LULUCF accounting could further weaken the ambition level.

Adding all these uncertainties up would result in a much bleaker picture with emissions almost back to business as usual (see middle graph, Figure 1). This underlines the importance for the international negotiations to enlist the high developed country pledges and to register developing country actions through a formal decision, including transparent and robust methods to account for these.
Furthermore, negotiations need to explore how actions and targets could be increased beyond those at present on the table. Developed countries should explore how to increase their targets to be consistent with the required overall reduction of 25 to 40% below 1990 by 2020. Together with a further increase of developing countries pledges that should match at least a 15% deviation from baseline, only this would result in reductions compatible with a 2ºC objective (see right graph, Figure 1).

Opportunities for this exist. For instance, proposed actions to address deforestation will not lead to a halving of gross deforestation by 2020. Many actions will require swift support, demonstrating the need for a rapidly operational registry to effectively mobilise support. Also international aviation and maritime transport should contribute through a global instrument. In addition, a number of countries are ready to take firm action to reap domestic co-benefits but do not want to commit to the same action internationally.

An assessment of the merits and drawbacks of alternative legal forms for an international agreement for the period post-2012, including of a second commitment period under the Kyoto Protocol, concludes that an international legal framework which builds on the essential elements of the Kyoto Protocol should remain the EU’s preferred outcome of the international negotiations. Although a second commitment period under the Kyoto Protocol should not be ruled out, there are a number of important issues, including the carry-over of surplus emission budgets and the accounting rules for land use, land-use change and forestry emissions from developed countries that must to be addressed. Only this would enable the EU’s participation in such a second commitment period, without it negatively affecting the integrity and ambition of EU legislation already in place. These practical concerns come in addition to the environmental imperative to ensure the participation of all key emitters in a future agreement in order to be able to deliver on the objective to remain below 2°C. 

Importantly, the assessment also shows that the absence of an agreement on a second commitment period is not an obstacle for the continuation of the CDM. As both the Kyoto Protocol and its implementing decisions elaborating the CDM remain in force after 2012, the legal foundations for the CDM stay intact. Administrative and institutional support for the CDM is provided post-2012, as the instrument is self-funding through a charge on credits before they are issued to investors. Most importantly, the absence of internationally agreed developed country targets is unlikely to affect the demand for the CDM, as already today this demand is mostly driven through domestic legislation. Currently, transactions under the EU ETS account for more than 70 % of the total value of the international carbon market. The CDM accounts for most of the remainder, with the large majority of the demand coming from the EU. The EU climate and energy package has ensured the continued use of credits post-2012. Domestic emissions trading systems that are under development outside the EU also foresee the recognition of international credits.
�	provided that other developed countries commit themselves to comparable emission reductions and that developing countries contribute adequately according to their responsibilities and respective capabilities


�	Transforming Economies through Green Investment, 2010, the German Marshall Fund of the US –figures combined for US, China and EU


�	In particular those states with renewable portfolio standards


�	These figures represent an additional energy cost, not a reduction of GDP. It includes additional investments needed, as well as energy savings. It does not include air quality benefits.


�	The estimated oil price in the 2007 baseline was 61$2005 per barrel in 2020, in the new baseline it is 88$2008


�	The Impact Assessment projected a carbon price of some €32 (2008 prices) in the EU ETS, in case of full implementation of the package (including renewables policies and maximum use of CDM). New projections show a carbon price of €16 in 2020 (including renewables policies to meet the 20% target)


�	The Effort sharing decision covers all emissions from sectors not covered by the ETS, such as road transport, heating, agriculture (not LULUCF) and waste


�	A residual carbon value of only 5 €/t CO2 will be required to meet the overall -10% target in the effort sharing sectors within the EU without using international carbon credits. Flexibility through transfers between MS is assumed.


�	Including a cost of €7 billion to purchase international credits 


�	EmployRES : � HYPERLINK "http://ec.europa.eu/energy/renewables/studies/doc/renewables/2009_employ_res_report.pdf" ��http://ec.europa.eu/energy/renewables/studies/doc/renewables/2009_employ_res_report.pdf�, Ecofys, 2005.


�	Transforming Economies through Green Investment, 2010, the German Marshall Fund of the US –figures combined for US, China and EU


�	88$ per barrel is a conservative estimate, based on the stochastic PROMETHEUS world energy market model and is comparable with the assumptions of the IEA World Energy Outlook 2009


�	These benefits are already taken into account in the calculation of additional energy costs 


�	These benefits are not taken into account in the calculation of additional energy costs


�	e.g. because of lack of data or of agreed measuring techniques for carbon in forest and agricultural soils


�	Due to a large impact of variable weather conditions (e.g. storms affecting the standing stock n forests)


�	Art.11.a(5) of the ETS directive (2009/29/EC) contains the legal basis for the Community to conclude agreements with third countries for the provision of sectoral credits in the event that the negotiations on an international agreement on climate change are not concluded by 31 December 2009


�	This figure represents an estimate pending the elaboration of implementing rules with regard to access for international credits in phase 3.


�	A multiplier of e.g. 2 for 1 would mean that for every tonne emitted in an EU ETS installation, two tonnes of CDM credits would have to be surrendered. In this way every CDM credits used to cover a tonne emitted in Europe would as a by-product result in another tonne reduced in a developing country.


�	The IMO estimates ships can be between 25% and 75% more efficient through using known technologies and processes.
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