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[bookmark: _Toc526502272]Meeting the EU’s international commitments 
In 2018, the EU adopted legislation that will enable it to deliver on its commitment to reduce its greenhouse gas (GHG) emissions by at least 40 % by 2030 as compared with 1990. It also raised the level of its ambition on renewable energy and energy efficiency. Together, if fully implemented, it is estimated to result in a cut in EU emissions of around 45 % by 2030.
Under currently implemented policies, emissions in 2030 are projected to be 30 % below the 1990 level (based on projections from the Member States, mostly from March 2017). In order to meet their obligations under the new legislation, Member States will therefore have to formulate policies and measures to reduce emissions further.
The EU remains on track to reach its 2020 target of reducing GHG emissions by 20 % from 1990 levels. In 2017, EU GHG emissions were down by 22 %, according to preliminary data (covering emissions from international aviation, but not emissions and removals from land use, land‑use change and forestry (LULUCF)). As Member States’ projections indicate that emissions will decrease further, the EU expects to meet its 2020 target. 

Figure 1: 	Total EU GHG emissions (historical emissions 1990-2017, projected emissions 2018-2030) (Mt CO2‑eq.) and GHG reduction targets.[footnoteRef:1] [1:  The projections were submitted by Member States, mostly in March 2017, with 2015 as the latest available data.] 

In 2017, emissions were 0.6 % higher than in 2016, according to preliminary data. The increase came mainly in the transport sector and industry. However, the decoupling of economic activity from GHG emissions continued as the growth in emissions was significantly lower than the economic growth. The GHG emission intensity of the economy, defined as the ratio between emissions and GDP, fell to a record low of 315 g CO2‑eq. / EUR, which is half the 1990 level. Between 1990 and 2017, the EU’s combined GDP grew by 58 %, while total GHG emissions decreased by 22 %.

Figure 2: 	The EU's GHG emissions, real GDP and GHG emission intensity (1990 = 100).[footnoteRef:2] [2:   GDP data: Ameco / ECFIN / World Bank. Estimates gap-filled by EEA. ] 


[bookmark: _Toc526502273]EU ETS emissions 
The EU emissions trading system (EU ETS) covers approximately 11 000 power stations and manufacturing plants, and aviation within and between the participating countries. 
[bookmark: _Toc526502274]EU ETS emissions in 2017
In 2017, emissions from installations covered by the EU ETS are estimated to have increased slightly (by 0.18 %) compared with 2016.[footnoteRef:3] The increase breaks a downward trend since the start of phase 3 in 2013 and can be explained by 2.4 % growth in real GDP, which is higher than in any year since the beginning of the current trading period. [3:   Based on the information recorded in the Union Registry.] 

The increase was driven mainly by industry, whereas emissions from the power sector fell slightly. Verified aviation emissions continued to grow, reaching 64.2 Mt CO2 in 2017, a 4.5 % increase from 2016.
Exchanges of international credits for EU allowances have declined to a very low level. Over phases 2 (2008-2012) and 3 (from 2013), a total of 1.49 billion were used or exchanged to offset EU ETS emissions. In phase 3, about 436 million had been used by June 2018 (about 11.5 million in 2017 alone). As from 2021, it will no longer be possible to use international credits to comply with EU ETS obligations. 

[bookmark: _Toc526502275]Revision of the regulatory framework of the EU ETS 
On 9 November 2017, the European Parliament and Council reached provisional agreement on revising the EU ETS, mainly for the period after 2020. The revised ETS Directive was published on 14 March 2018.[footnoteRef:4] Among other things, it reduces the emissions cap further by raising the linear reduction factor to 2.2 % a year as of 2021. This means that, between 2021 and 2030, emissions will be cut by 48 Mt CO2-eq. a year, as compared with 38 Mt in the current trading phase, thus keeping the EU ETS on track to meet its 43 % reduction target by 2030. As shown in figure 3, Member States' own projections, dating from 2017 for most Member States, show a smaller decrease in emissions than required by the ETS.  [4:    Directive (EU) 2018/410 of the European Parliament and of the Council of 14 March 2018 amending Directive 2003/87/EC to enhance cost-effective emission reductions and low-carbon investments, and Decision (EU) 2015/1814 (OJ L 76, 19.3.2018, p. 3–27).] 

The revised Directive addresses the surplus of allowances that has built up since 2009, mainly as a result of the economic crisis and the use of international credits to offset emissions in the EU. Over the last three years, the surplus has been declining steadily, by almost half a billion allowances, see figure 3. This is in part thanks to the backloading of allowances.[footnoteRef:5] However, it remains substantial: currently over 1.6 billion allowances.[footnoteRef:6]  [5:  	Backloading refers to a short-term measure to postpone the auctioning of 900 million allowances from 2014‑2016 to 2019-2020.]  [6:     The Commission published the most recent surplus information in May 2018:	
https://ec.europa.eu/clima/sites/clima/files/ets/reform/docs/c_2018_2801_en.pdf] 




Figure 3: 	Verified ETS emissions 2005-2017, projected ETS emissions 2018-2030, ETS cap phases 2, 3 and 4, and accumulated surplus of ETS allowances 2008-2017 (Mt CO2-eq.). The chart shows verified ETS emissions with the sectoral and geographical scope of ETS in the relevant year and can therefore not be read as a time series before 2013. Aviation is included in the cap for 2012-2017.[footnoteRef:7]  [7:  The split between combustion and other industrial installations is an estimate. Sources: Verified ETS emissions 2005-2017 (ETS data viewer/ EUTL). Projected emissions 2018-2030: Sum of Member States projections with existing measures (EEA). ] 

The Directive also addresses the surplus by strengthening the market stability reserve (MSR), which will start operating on 1 January 2019. The MSR cuts the surplus by reducing auction volumes if it exceeds 833 million allowances, which is presently the case. The Directive makes two main changes to the functioning of the MSR:
· the percentage of the surplus to be placed in the reserve from 2019 to 2023 will be doubled from the initially agreed 12 % to 24 %, i.e. the surplus will be reduced more quickly; and
· from 2023, MSR holdings exceeding the previous year’s auction volume will no longer be valid. 
In practice, this means that, every year until 2023, the Commission will calculate how many allowances are in circulation (the surplus) and reduce the auction supply by 24 % of that number.[footnoteRef:8] If the surplus falls below 400 million allowances, the MSR will start releasing allowances back onto the market.  [8:    A detailed explanation on the composition of the surplus and the methodology for calculating it year-on-year is available in the latest (2018) Commission Communication calculating the 2017 surplus: https://ec.europa.eu/clima/sites/clima/files/ets/reform/docs/c_2018_2801_en.pdf] 

As a result, from January to August 2019, almost 265 million allowances (16 % of the surplus)[footnoteRef:9] will not be auctioned but instead be put into the MSR. Some 40 % fewer allowances will be auctioned than in the corresponding period in 2018. In short, the MSR reduces the surplus by lowering the supply of allowances to the market.  [9:    24 % in 12 months is equivalent to 16 % in eight months.] 

[bookmark: _Toc526502276]‘Effort‑sharing’ emissions 
Emissions from most sectors not included in the EU ETS, such as transport, buildings, agriculture (non CO2-emissions) and waste, are covered by the EU’s ‘effort‑sharing’ legislation. The Effort‑Sharing Decision[footnoteRef:10] (ESD) sets national emissions targets for 2020, expressed as percentage changes from 2005 levels. Member States must respect annual emissions limits from 2013 to 2020.   [10:   Decision No 406/2009/EC of the European Parliament and of the Council of 23 April 2009 on the effort of the Member States to reduce their greenhouse gas emissions to meet the Community's greenhouse gas emission reduction commitments up to 2020 (OJ L 140, 5.06.2009, p.136). ] 

In the Effort‑Sharing Regulation[footnoteRef:11] (ESR), adopted in May 2018, EU leaders’ commitment to reducing emissions in effort‑sharing sectors by 30 % by 2030 is translated – on the basis of fairness, cost-effectiveness and environmental integrity – into binding annual GHG emissions reductions for each Member State for 2021–2030. [11:  Regulation (EU) 2018/842 of the European Parliament and of the Council of 30 May 2018 on binding annual greenhouse gas emission reductions by Member States from 2021 to 2030 contributing to climate action to meet commitments under the Paris Agreement and amending Regulation (EU) No 525/2013 (OJ L 156, 19.6.2018, p. 26).] 

The ESR recognises that Member States’ ability to take action varies and it sets differentiated national targets that primarily reflect per capita GDP. The 2030 targets range from 0 % to ‑40 % compared with 2005 levels. 
The ESR maintains the forms of flexibility that exist under the current ESD (e.g. banking, borrowing, buying and selling of emission allocations between Member States), except for the use of international credits, which will not be allowed after 2020. In addition, eligible Member States will be allowed to use a limited number of ETS allowances, and all Member States will be allowed to use a limited amount of emissions removals in land‑use sectors to meet part of their targets. 
[bookmark: _Toc526502277]Emissions developments at EU level
Emissions covered by the ESD were 11 % lower in 2017 than in 2005. The EU thus over‑achieved by 4 percentage points (pp) its interim target of a 7 % reduction. Since the system was launched in 2013, EU-wide emissions have been significantly below the total limit each year. This led to a cumulative surplus of annual emission allocations (AEAs) of about 1 023 Mt CO2-eq. in 2013-2017, which corresponds to around 35 % of 2005 emissions. 

Figure 4: 	Emissions covered by the scope of the effort‑sharing legislation 2005-2030 and AEAs (Mt CO2-eq.)[footnoteRef:12] [12:  The sector here summarised as 'industry' aggregates ESD emissions of energy supply, manufacturing and product use, i.e. inventory source categories 1.A1., 1.A.2, 1.B, 1.C and 2.] 

According to national projections based on existing measures, emissions in 2020 should be 16 % below the 2005 level, exceeding the 2020 target of a 10 % reduction. In 2030, emissions are projected to be 21 % lower than in 2005. To achieve the 2030 target of a 30 % reduction from the 2005 level, additional measures will therefore be necessary. 
Preliminary 2017 data indicate that ESD emissions increased from 2016 to 2017 for the third consecutive year (by 0.8 %). Since the ESD came into effect in 2013, transport emissions have risen by 7 % and emissions from agriculture by 2 %, while those from other sectors have decreased.  
Transport emissions covered by the ESD were slightly lower in 2017 than in 2005. Emissions from road transport have gone up as demand for mobility has grown throughout the 1990s until 2007. After a few years of decline, transport emissions increased again since 2014. Towards 2030, with existing policies a marginal decrease is projected. In view of these trends, the Commission has proposed a set of targeted regulatory actions for this sector (see section 5.1). Transport emissions make up 36 % of emissions covered by the ESD.
Emissions from energy use in buildings show some year‑to‑year variation due to weather‑related changes in heating demand. However, they were 16 % lower in 2017 than in 2005 and the downward trend is projected to continue in the period to 2030. 
Emissions from agriculture were at a similar level in 2017 as in 2005 and are projected to remain stable in the period to 2030, with existing policies. 
Emissions from waste management decreased by 32 % between 2005 and 2017, and the steep downward trend is projected to continue. 
ESD emissions from industry and other sectors were 12 % lower in 2017 than in 2005 and are projected to continue to fall. 
Methane emissions have fallen steadily; in 2016, they were 38 % lower than in 1990, thanks partly to existing EU policies, notably the common agricultural policy and waste legislation. Methane emissions from agriculture (half of all methane emissions come from livestock) have fallen by 22 % since 1990 and those from waste management by 45 %. The new waste legislation adopted in May 2018[footnoteRef:13] will lead to further decreases in emissions from waste management as it introduces ambitious landfilling targets and restrictions, as well as mandatory separate collection of bio-waste. [13:  http://europa.eu/rapid/press-release_IP-18-3846_en.htm ] 

Lower levels of coal mining and post-mining activities from energy production have led to a 56 % reduction in methane emissions from energy production since 1990. 
On the other hand, EU emissions of greenhouse impacting fluorinated gases (F-gases) rose by 69 % between 1990 and 2016. This is due to increased use of hydrofluorocarbons (HFCs), mainly as substitutes for ozone-depleting substances. HFCs are used in various sectors and applications, including as refrigerants in refrigeration, air-conditioning and heat pump equipment; as blowing agents for foams; as solvents; and in fire extinguishers and aerosols. 
While emissions of other F-gases (PFCs and SF6) have decreased since 1990, F-gases still account for 2.7 % of all EU GHG emissions. Through the F-gas Regulation, the EU has taken steps to reduce emissions of F-gases (see section 5.4).
[bookmark: _Toc526502278]Member States’ compliance with the Effort‑Sharing Decision 
All 28 Member States complied with their ESD obligations in 2013-2015. Malta exceeded its AEAs in each of the years in question, but covered the deficit by purchasing AEAs from Bulgaria. Sweden did not use its full allocation and cancelled the surplus AEAs to enhance the environmental integrity of the system as a whole. All other Member States banked their surplus allocations for use in later years. No international credits from the clean development mechanism (CDM) or joint implementation were used to comply with ESD obligations. 
The compliance cycle for 2016 is ongoing. Malta, Finland, Poland, Ireland, Germany and Belgium exceeded their AEAs and will have to use flexibilities to ensure compliance. For Belgium, Finland, Germany, Ireland and Poland, this was the first time and they may use surplus AEAs banked from previous years. Malta has exceeded its AEAs every year since 2013 and will again need to purchase AEAs and/or international project credits.
The cumulative surplus of AEAs per Member State for 2013-2016 is shown in Figure 5.

Figure 5: 	Cumulative surplus of AEAs as percentage of 2005 emissions, 2013-2016.
Preliminary data for 2017 show that most Member States’ emissions were lower than their AEAs. In nine cases (Greece, Slovakia, Croatia, Romania, Hungary, Portugal, Sweden, the Netherlands and Slovenia), emissions were 10 pp or more lower[footnoteRef:14].  [14:  The percentage points represent the difference between emissions and AEAs expressed as percentage change from 2005 base year emissions. ] 

It is estimated that Malta, Germany, Ireland, Austria, Cyprus, Poland and Finland exceeded their AEAs, as did Bulgaria, Estonia and Lithuania, but by less than 1 pp (according to preliminary data).
[bookmark: _Toc526502279]Towards 2020 and 2030
The new Regulation on the governance of the Energy Union (see section 5.3) requires the Member States to draw up national energy and climate plans setting out their policies and measures for the period to 2030. On the basis of existing measures, three Member States (Hungary, Portugal and Greece) project to over‑achieve their 2030 targets and five others are broadly on track. This means that most will need to step up their efforts. Figure 6 shows the gaps between projected emissions and 2030 ESR targets. 

Figure 6: 	Gaps between 2030 ESR targets and projected emissions (percentage points).[footnoteRef:15] (Negative values indicate over‑achievement of targets; positive values indicate a deficit).  [15:  ESR targets and projected emissions expressed in percentage change from 2005 base year emissions. ] 

Most Member States are expected to reach their 2020 ESD targets, but (according to national projections) eight may not: Ireland has projected that it may miss its target by 20 pp, while Cyprus and Malta may miss theirs by 12 pp and 11 pp respectively. Belgium, Germany, Luxembourg, Austria and Finland may also fall short, but by smaller margins. 
Cyprus has projected that it may miss its targets for 2020 and 2030, by large margins. As shown in figure 6, with existing measures Cyprus projects to miss its 2030 target by 47 pp. However, Cyprus has projected that with additional measures, the gap may be reduced to 17 pp. Transport emissions are of special concern, as they are increasing. 
Also Malta has projected that it may miss both targets by large margins. In addition to rising emissions from road transport, HFC emissions have been rising sharply, mainly because of increased demand for air‑conditioning. In May 2018, as part of the European Semester annual cycle of economic coordination, Malta was urged to set targets and implement measures to reduce congestion and GHG emissions from transport substantially by 2025, allowing for periodic monitoring of progress. 
Ireland has projected that it will miss both its 2020 and 2030 targets, with existing measures. It has banked its surplus allocations from 2013-2015, but this is not expected to cover the deficit in 2016-2020. In particular, transport emissions have increased sharply and the rise is projected to continue until 2025. In the 2018 European Semester, it was recommended that Ireland should ensure effective implementation of the national development plan, inter alia in terms of clean energy, transport and housing.
Also Belgium and Luxembourg has projected to miss both targets with existing measures. In the European Semester, it was recommended that Belgium should invest in new or existing transport infrastructure and improve incentives to use collective and low‑emission transport. 
In Luxembourg, about half of the GHG emissions come from road transport. In the European Semester, it was highlighted that Luxembourg’s transport fuel taxes are among the lowest in the EU and that the most urgent challenge is to complete and upgrade rail infrastructures.
With existing policies, also Estonia, Latvia, Finland, Germany, Denmark, Lithuania, Austria, Romania, Poland and Spain have projected to miss their 2030 targets by more than 10 pp. All Member States projected to miss the 2030 targets are expected to set out in their national energy and climate plans (under the Governance Regulation) how they will seek to fulfil their obligations, in particular through new or strengthened policies and measures.
[bookmark: _Toc526502280]Land use, land-use change and forestry 
In May 2018, the EU adopted the LULUCF Regulation,[footnoteRef:16] which integrates emissions and removals from land into the 2030 climate and energy framework. This is in line with the Paris Agreement, which points to the critical role of land use in reaching long-term climate mitigation objectives.  [16:  	Regulation (EU) 2018/841 of the European Parliament and of the Council on the inclusion of greenhouse gas emissions and removals from land use, land use change and forestry in the 2030 climate and energy framework, and amending Regulation (EU) No 525/2013 and Decision 529/2013/EU (OJ L 156, 19.6.2018, p. 1).] 

The LULUCF Regulation establishes the EU’s commitment for 2021-2030 to result in no net emissions from the accounted scope of the regulation. Its scope covers all managed land, including forest, cropland, grassland and (by 2026) wetland. It simplifies and upgrades the accounting methodology under the Kyoto Protocol and Decision No 529/2013/EU. It also establishes a new EU governance process for monitoring how Member States calculate emissions and removals from activity in their forests. 
At present, the EU’s land stores more emissions than it emits and the LULUCF Regulation focuses on creating incentives at least to preserve this situation. It requires each Member State to ensure that accounted emissions from land use are entirely compensated by an equivalent removal of CO2 from the atmosphere through action in the sector. This ‘no‑debit rule’ means that Member States have to offset emissions from deforestation, for instance by equivalent carbon sinks from afforestation or improving the sustainable management of existing forests. The rules allow Member States some flexibility, e.g. if a Member State has net removals from land use and forestry, it will be able to transfer those quantities to other Member States to help them meet the 'no-debit-rule'. Similarly, Member States can compensate any shortfall in the LULUCF sector with AEAs they receive under the ESR.

Figure 7: 	Preliminary accounted emissions and removals for activities reported under the Kyoto Protocol, second commitment period, EU-28. (Forest Management credits are capped and presented as yearly averages when the total Forest Management credits of the considered period exceed the simulated cap over the same period.)
Member States had already partly undertaken this commitment individually for the second commitment period under the Kyoto Protocol (2013‑2020). The EU’s ‘reported’ quantities under the Protocol for 2013‑2016 (i.e. total of emissions and removals for each activity) produce an annual average sink of -384.4 Mt CO2-eq. Its ‘accounted’ debits and credits per activity for the same period produce an average sink of -115.7 Mt CO2-eq.[footnoteRef:17] Reported net removals fell from -394.4 to -366.4 Mt CO2-eq. and accounted net credits from -120.9 to ‑106.5 Mt CO2-eq. These quantities for the EU include ‘elected activities’ under the KP: seven Member States chose cropland management, six chose grazing land management, one chose revegetation and one chose wetland drainage and rewetting, but has yet to provide quantifications. [17:  	The differences between ‘reported’ emissions and removals and ‘accounted’ debits and credits under the Kyoto Protocol are explained in the Staff Working Document accompanying the report. ] 

There are noticeable patterns in GHG inventories and their accounts at Member State level, although these are preliminary and are adjusted at the end of the accounting period in 2020 under LULUCF rules. Denmark and Ireland show net reported emissions, mainly as a result of high emissions from cropland management (Denmark) and grazing land management (Ireland). Under accounting rules for the Kyoto Protocol second commitment period, Belgium, Bulgaria, Cyprus, Finland, Latvia and the Netherlands show net debits in this preliminary accounting exercise. Croatia, Estonia, Germany and Lithuania show increasing credits, while we see decreases for Greece and Portugal. Belgium, Bulgaria and Finland have decreasing debits. No particular trends emerge for Austria, the Netherlands, Romania, Slovakia and Slovenia. Trend reversals, with first increasing and then decreasing credits, are shown for Denmark, France, Hungary, Italy, Spain, Sweden and the United Kingdom. Ireland and Luxembourg show first decreasing and then increasing trends in credits. Other countries show more variable account results with likely artefacts related to the continuous development (or even application) of Kyoto Protocol accounting methods.[footnoteRef:18]  [18:  	See Staff Working Document (country fact sheets) for data by Member State on reported emissions and removals, and accounted debits and credits from LULUCF.] 

While some generic factors or trends can be discerned at EU level – for example, continuing decrease of soil organic carbon from cropped land – it is in essence only now that the inventories and accounts can start to be used to examine causal relationships with the LULUCF policies proposed at the start of the period. In particular, some estimation methods will need updating, following the systems and estimates review process that is ongoing under Decision 529/2013. 
[bookmark: _Toc526502281]Developing EU legislation
Over the last year, the EU has taken several legislative steps that will help to cut its GHG emissions. In addition to the revision of the ETS and the new Effort‑Sharing and LULUCF Regulations (see sections 2-4), there have been important developments as regards road transport, energy and the governance of the Energy Union. 
[bookmark: _Toc526502282]Road transport 
In the last two years, the Commission has adopted three comprehensive packages of measures on mobility, aiming in particular to reduce emissions from road transport and implement the European strategy for low-emission mobility.[footnoteRef:19] [19:    https://ec.europa.eu/transport/themes/strategies/news/2016-07-20-decarbonisation_en ] 

The Commission has presented a legislative proposal setting new CO2 emission standards for passenger cars and vans[footnoteRef:20] in the EU for the period after 2020. By 2025 and 2030 respectively, average emissions from new cars and vans will have to be 15 % and 30 % lower than in 2021.  [20:    https://ec.europa.eu/clima/policies/transport/vehicles/proposal_en ] 

The Commission has also put forward the first ever standards for CO2 emissions from new lorries,[footnoteRef:21] which by 2025 will have to be on average 15 % lower than in 2019. For 2030, it has proposed an indicative reduction target of at least 30 % from 2019 levels. This initiative complements the recent Regulation on monitoring and reporting CO2 emissions and fuel consumption from new heavy-duty vehicles. [21:    https://ec.europa.eu/clima/policies/transport/vehicles/heavy_en ] 

In addition, the Commission has put forward a comprehensive action plan for batteries,[footnoteRef:22] enabling a competitive and sustainable battery ‘ecosystem’ in Europe, and an action plan for the trans-European deployment of alternative fuels infrastructure.[footnoteRef:23] [22:  	https://ec.europa.eu/transport/modes/road/news/2018-05-17-europe-on-the-move-3_en ]  [23:  	http://europa.eu/rapid/press-release_IP-14-1053_en.htm ] 

Finally, it has proposed the revision of three directives:
· the Eurovignette Directive,[footnoteRef:24] to promote smarter road‑infrastructure charging; [24:  	https://ec.europa.eu/transport/modes/road/news/2017-05-31-europe-on-the-move_en ] 

· the Clean Vehicles Directive,[footnoteRef:25] to promote clean mobility solutions in public procurement tenders; and [25:  	http://europa.eu/rapid/press-release_IP-17-4242_en.htm ] 

· the Combined Transport Directive,[footnoteRef:26] to promote the combined use of different modes (e.g. trucks and trains) for freight transport. [26:  	http://europa.eu/rapid/press-release_IP-17-4242_en.htm ] 

[bookmark: _Toc526502283]Energy efficiency and renewable energy 
In June 2018, the Council, the European Parliament and the Commission reached provisional agreement on:
· the Energy Efficiency Directive – this sets a new 32.5 % energy efficiency target for the EU for 2030, with a clause for upwards revision by 2023. It also extends the annual energy saving obligation beyond 2020; and 
· the Renewable Energy Directive – this sets a new, binding, renewable energy target of 32 % for 2030, including a 2023 review clause for upward revision of the EU level target. It also improves the design and stability of support schemes for renewables; delivers real streamlining and reduction of administrative procedures; raises the level of ambition for the transport and heating/cooling sectors; and includes new  sustainability criteria  for forest biomass, aimed at minimising the risk of using unsustainable feedstock for energy generation in the EU. 
The revised Directive on Energy Performance in Buildings, adopted in May 2018, includes measures that will accelerate the rate of building renovation towards more energy‑efficient systems and improve the energy performance of new buildings, making them smarter.
[bookmark: _Toc526502284]Governance of the Energy Union
Also in June 2018, the Council, the European Parliament and the Commission reached provisional agreement on a Regulation on the governance of the Energy Union. The new governance system will help to ensure that the EU and the Member States achieve their 2030 goals as regards GHG emission reductions, renewables and energy efficiency.
Member States will prepare national energy and climate plans for 2021-2030 and report on their progress in implementing the plans, mostly every two years, while the Commission will monitor the progress of the EU as a whole. The EU and Member States will also prepare long‑term strategies, covering a period of at least 30 years from 2020 onwards.
The Regulation will incorporate the existing EU climate monitoring and reporting mechanism and update it in line with the Paris Agreement transparency requirements.
[bookmark: _Toc526502285]F-gas Regulation 
The Regulation on F-gases[footnoteRef:27] provides for an EU-wide HFC phase-down from 2015 and other measures targeting emissions from F-gases, with the aim of cutting emissions by some 80 % by 2030 compared with 2014.  [27:  	Regulation (EU) No 517/2014 of the European Parliament and of the Council of 16 April 2014 on fluorinated greenhouse gases and repealing Regulation (EC) No 842/2006 (OJ L 150, 20.5.2014, p. 195).] 

Data for 2016 reported under the Regulation showed that the supply of F-gases decreased by 2 % in terms of climate impact (CO2-equivalent), but increased by 2 % in terms of mass. There was an over-achievement of 4 % against the maximum allowable supply under the HFC phase-down.[footnoteRef:28] This reflects a shift towards gases with lower global‑warming potential and indicates that the Regulation is proving effective in reducing F-gas emissions. [28:   Fluorinated greenhouse gases 2017 – data reported by companies on the production, import, export and destruction of fluorinated greenhouse gases in the European Union, 2007-2016, European Environment Agency.] 

As regards implementation of the Regulation, in 2017 the Commission adopted reports assessing a 2022 requirement to avoid highly global‑warming HFCs in some commercial refrigeration systems[footnoteRef:29] and assessing the quota allocation method for the phase-down.[footnoteRef:30]  [29:   COM(2017) 5230 final of 4 August 2017.]  [30:   COM(2017) 377 final of 13 July 2017.] 

[bookmark: _Toc526502286]Circular economy
The transition towards a circular economy offers a clear contribution to the reduction of CO2 emissions. One of the most recent deliverables of the EU Circular Economy Action Plan[footnoteRef:31], the EU Strategy for Plastics in a Circular Economy[footnoteRef:32] establishes a framework to improve plastic reuse and recycling and to boost the demand for recycled plastics. This will contribute to curbing CO2 emissions from plastics production and the incineration of plastic waste.  [31:   COM/2015/0614 final]  [32:   COM/2018/028 final ] 

Furthermore, the implementation of the recently adopted waste legislation has the potential to bring significant reduction of GHG emissions. For instance, it will help to tackle the emissions derived from food waste since the new legislation includes the development of a methodology for measuring food waste.

[bookmark: _Toc526502287]Climate finance 
[bookmark: _Toc526502288]Revenues from the auctioning of EU ETS allowances
In 2017, Member States earned EUR 5.6 billion from the auctioning of EU ETS allowances, EUR 1.8 billion more than in 2016. Approximately 80 % of the revenues from 2013-2017 were used, or their use is planned, for climate and energy purposes. Member States reported that most of the revenues would be used for domestic and EU purposes. 

Figure 8: 	Use of revenues from auctioning of ETS allowances, 2013-2017 (EUR million)
Of revenues used domestically, the biggest amounts were spent on renewable energy, energy efficiency and sustainable transport. 
 
Figure 9: 	Domestic use of revenues from auctioning of ETS allowances, 2013-2017 (EUR billion)
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The LIFE programme is the EU’s funding instrument for the environment and climate action; it co-finances projects with European added value. The total budget for funding projects in 2014-2017 amounts to EUR 1.1 billion under the sub-programme for environment and EUR 0.36 billion under the sub-programme for climate action.
LIFE Climate Action supports mitigation and adaptation projects, and climate governance and information. Beneficiaries from 23 Member States have been awarded funding, with Italy and Spain attracting the most.  
	The LIFE HEROTILE project has developed innovative types of roof tile able to increase their underlay ventilation and thus improve buildings’ energy behaviour. Interlocking elements on the terracotta surface allow air in but keep rain out. 
Depending on the weather, the added ventilation can reduce the amount of energy needed to keep living spaces fresh and comfortable, in particular in the Mediterranean region where climate change is driving temperatures to new extremes. The carbon footprint of building space cooling is reduced by around 50 % in comparison with a standard pitched roof. The tiles will soon be coming onto the market. 
The project has been awarded EUR 1.4 million in EU funding through LIFE. 
	[image: ]


[bookmark: _Toc526502290]NER 300 
NER 300 is one of the world’s largest funding programmes for innovative low-carbon energy demonstration projects. Some 39 projects in renewable energy and carbon capture and storage in 20 different Member States have been awarded EUR 2.1 billion in funding from the auction of 300 million ETS allowances.
Six projects have gone into operation, while 11 have reached final investment decision stage. The projects in operation represent EUR 2.463 billion of total investments, against NER 300 awards of EUR 260 million. They generate 3.1 TWh eq. of renewable electricity a year, which results in annual savings of 1.3 Mt CO2.
Following the revision of the EU ETS directive, an Innovation Fund will be created and is planned to start operating in 2020. It will build on experience from the existing NER 300 programme, but will have a broader scope. 
	Nordsee One is a 332 MW offshore wind project built between December 2015 and December 2017. It is one of the first projects successfully to deploy a 6 MW wind turbine on a giant monopile foundation. The turbines are equipped with various innovative features, including stronger bearings and blades designed to harvest more wind and therefore increase power output. The project is designed to sell power to approximately 400 000 households for at least 25 years. 
It has been awarded EUR 70 million NER 300 programme funding.
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[bookmark: _Toc526502291]Mainstreaming climate policies into the EU budget 
The EU set out to spend an average of at least 20 % of its budget on climate‑relevant expenditure in 2014-2020. The latest available data show that such expenditure accounted for 20.1 % of the budget in 2017.[footnoteRef:33] On average, the budget trend would deliver EUR 206 billion (19.3 % of the budget) under the current multiannual financial framework (MFF).  [33:  	SEC(2018) 250; http://ec.europa.eu/budget/biblio/documents/2019/2019_en.cfm] 

Building on this success, on 2 May 2018 the Commission proposed a more ambitious target of 25 % of expenditure contributing to climate objectives under the next (2021-2027) MFF. [footnoteRef:34] [34:  	https://ec.europa.eu/commission/publications/factsheets-long-term-budget-proposals_en ] 


Figure 10: Climate‑relevant spending in the EU budget, 2014-2020 (EUR million). 

[bookmark: _Toc526502292]Adapting to climate change 
Good progress has been achieved in the context of the EU Adaptation Strategy, which was adopted in 2013 to prepare Member States for current and future climate impacts: 
· 25 Member States now have a national adaptation strategy;[footnoteRef:35]  [35:  	Latvia, Croatia and Bulgaria are still working on their strategies. ] 

· climate action has been integrated into EU funding instruments; and 
· adaptation is now also fully integrated into the Covenant of Mayors, with more than 1 000 cities in Europe committed to enhancing their resilience and 40% of cities with more than 150 000 inhabitants having adopted adaptation plans. 
The Strategy has undergone thorough evaluation, which concludes that it remains highly relevant and is quite coherent with policies at other levels of governance, although less so as regards international policies. A mix of qualitative and quantitative assessment found that it was effective, although more work needs to be done to:
· implement and monitor national strategies;
· promote local action and ecosystem-based adaptation;
· bridge newly emerging knowledge gaps;
· complete mainstreaming in EU policy, including into disaster risk reduction, trade, maritime, fisheries and public health; 
· address territorial and social differences in vulnerability to climate change; and
· foster the use of insurance and financial instruments in adaptation. 
The Strategy seems efficient, involving administrative costs only for the Commission, and it brings clear added value at EU level. 
	LIFE@Urban Roofs is encouraging real‑estate developers and building owners to invest in climate‑change adaptation. This new approach sees local government acting as a stimulator and facilitator. The project promotes the use of multifunctional roofs that have greater benefits for property owners than traditional green roofs. These will combine several types of infrastructure: green (to reduce the urban heat‑island effect and support biodiversity), blue (water storage), yellow (energy generation) and red (social use). 
The project has been awarded EUR 3.3 million EU funding through LIFE. 
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[bookmark: _Toc526502293]International climate cooperation
[bookmark: _Toc526502294]Global action 
In the Paris Agreement, countries made mitigation pledges (‘nationally determined contributions’ – NDCs) for the period to 2030. Achieving the targets of the NDCs[footnoteRef:36] would lead to global emissions peaking at 51 Gt CO2-eq. per year (53 Gt CO2-eq. excluding sinks) as early as 2025, while leading to a temperature rise of around 3 °C.[footnoteRef:37] [36:  	Includes conditional and unconditional pledges and achievement of the US NDC. ]  [37:    European Commission, Joint Research Centre;	
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC107944/kjna28798enn(1).pdf ] 

While the EU has set its 2030 targets in line with a 2 °C pathway and will probably continue to have the lowest GHG emission intensity per GDP among the G20 countries by 2030,[footnoteRef:38] accelerated decarbonisation is required from other countries, in particular major economies whose GHG emissions continue to rise, to actually limit the temperature increase to well below 2 °C (or 1.5 °C).  [38:    Emissions gap report 2016: a UNEP synthesis report: 	
https://europa.eu/capacity4dev/unep/document/emissions-gap-report-2016-unep-synthesis-report ] 

The first milestone for climate action is the 2020 deadline for achieving the ‘Cancún pledges’ (from the 2010 Cancún Climate Conference). According to UNEP’s Emissions gap report 2017,[footnoteRef:39] G20 countries (which generate around three quarters of global GHG emissions) are on track collectively to reach the mid-range of these pledges. The EU is on track to meet its pledge without any international offsets, along with China, India and Japan. Australia, Brazil and Russia are also on track, according to most estimates. [39:    https://wedocs.unep.org/handle/20.500.11822/22070 ] 

Individual pledges represent very different levels of mitigation effort.[footnoteRef:40] Using a more comparative metric, the EU was the least emission‑intense G20 economy in 2012, when it emitted 0.26 t CO2‑eq. per USD 1 000.[footnoteRef:41] [40:  	The EU’s target reduction is 20 % from 1990 levels, Japan’s is 3.8 % from 2005 levels, China’s pledge involves a 40-45 % reduction in CO2 intensity by 2020 and increases in forest stock and the proportion of non-fossil sources in primary energy consumption, and India’s a 20-25 % reduction in emissions intensity (excluding agriculture) compared with 2005.]  [41:   Emission database for global atmospheric research (EDGAR);	
http://edgar.jrc.ec.europa.eu/overview.php?v=CO2andGHG1970-2016&dst=GHGgdp&sort=des9 ] 




  

 


Figure 11:	World emissions (Gt CO2-eq.) and percentage change in emissions intensity per unit of GDP (lhs). Global average temperature change (rhs).[footnoteRef:42] [42:   The analysis was based on the indicative nationally determined contributions (INDCs), now NDCs. Source: Kitous, A., Keramidas, K., Vandyck, T., Saveyn, B., Van Dingenen, R., Spadaro, J., Holland, M. , 
Global Energy and Climate Outlook 2017: How climate policies improve air quality - Global energy 
trends and ancillary benefits of the Paris Agreement, EUR 28798 EN, Publications Office of the European Union, Luxembourg , 2017] 

[bookmark: _Toc526502295]Aviation
In June 2018, with support from all EU Member States represented, the International Civil Aviation Organisation (ICAO) Council adopted standards and recommended practices as part of its carbon offsetting and reduction scheme for international aviation (CORSIA). The objective of CORSIA is to stabilise international aviation emissions at 2020 levels. Participation is voluntary for the first six years. The EU and its Member States continue to participate in the ICAO work to make the scheme fully operational.
Since 2012, the EU has tackled aviation emissions through the EU ETS. Given the outcome of the 2016 ICAO Assembly on CORSIA, it decided to extend the temporary scope reduction of the EU ETS for aviation until the end of 2023[footnoteRef:43] and to prepare to implement a global market‑based measure from 2021.  [43:  	Regulation (EU) 2017/2392 of the European Parliament and the Council of 13 December 2017 amending Directive 2003/87/EC to continue current limitations of scope for aviation activities and to prepare to implement a global market-based measure from 2021 (OJ L 350, 29.12.2017, p. 7).] 

ETS emissions from aircraft operators amounted to 64.2 Mt CO2-eq. in 2017. Based on a comparative calculation, aviation emissions in 2017 were 4.5 % higher than in 2016. This includes more than 250 commercial aircraft companies that were based outside the EU but operated flights within the European Economic Area. 
The EU ETS currently only applies to intra-EEA flights, in respect of which aviation's overall impact on the global climate, including through non-CO2 emissions or effects, is considerably higher than the CO2 component alone. It has been estimated that the non-CO2 radiative forcing effects were 2-4 times those of CO2, which gives a range of 120-250 million tonnes CO2-equivalent for aviation’s total impacts from intra-EEA activities[footnoteRef:44]. This leaves aside cirrus related effects, but these are considered to be lower in respect of short haul flights which are common for flights within the EEA.  [44:    Directive 2008/101/EC, recital 19, at https://eur-lex.europa.eu/legal- content/EN/TXT/?uri=celex%3A32008L0101] 

Total emissions from aviation represented approximately 4 % of all EU GHG emissions in 2017 and have almost doubled since 1990. Most come from international aviation (including intra-EEA flights). 
[bookmark: _Toc526502296]Maritime policy 
In April 2018, the International Maritime Organisation (IMO) agreed an initial strategy to reduce GHG emissions from international shipping. This contains a reduction objective of at least 50 % by 2050, compared with 2008 levels, with a view to full decarbonisation of the sector as soon as possible in this century. It also includes a comprehensive list of possible reduction measures, including short-term measures. However, an action plan still needs to be agreed to ensure delivery of the strategy. 
At EU level, the first obligations as regards monitoring and reporting shipping emissions on the basis of the MRV Shipping Regulation[footnoteRef:45] took effect on 31 August 2017, when monitoring plans were due to be completed and submitted to verifiers. Emissions monitoring and reporting on the basis of the plans started in January 2018. The Commission is currently working on an amendment to align the Regulation with the data collection system agreed by the IMO in 2017. [45:  	Regulation (EU) 2015/757 of the European Parliament and of the Council of 29 April 2015 on the monitoring, reporting and verification of carbon dioxide emissions from maritime transport, and amending Directive 2009/16/EC (OJ L 123, 19.5.2015, p. 55).] 

[bookmark: _Toc526502297]ETS‑linking with Switzerland 
In November 2017, the EU and Switzerland signed an agreement to link their emissions trading systems – the first such agreement between two parties to the Paris Agreement. The parties will exchange their instruments of ratification once all the conditions for linking are met and the agreement will enter into force on 1 January of the following year.
[bookmark: _Toc526502298]International carbon markets
The EU is actively participating in UN Framework Convention on Climate Change (UNFCCC) negotiations on the aspects of the ‘Paris rule book’ relating to international cooperation on markets. It has a continuing interest in securing implementation of a robust set of accounting rules and an ambitious market mechanism to prevent current efforts being undermined by double counting and promote broader, more ambitious action. 
The Commission is stepping up its cooperation with the Chinese authorities on emission trading and carbon markets, with a view to helping them set up a well‑functioning emissions trading system at national level. A memorandum of understanding signed at the EU-China Summit in July 2018 will form a solid basis for further such cooperation. A new project will help to build up emissions trading capacities in China. 
The Commission is also supporting the bottom‑up development of robust carbon market instruments. The Florence Process brings together policymakers (from California, Canada, China, the EU and New Zealand), academics and NGO representatives to learn from each other and cooperate more closely to build robust carbon markets. Other initiatives in this area include the Partnership for Market Readiness (PMR) and the International Carbon Action Partnership (ICAP).
[bookmark: _Toc526502299]Voluntary action – Marrakesh Partnership on Global Climate Action
In response to the Paris Agreement call to mobilise non-state actors (business, cities, citizens, international civil society, etc.), the EU is supporting a number of flagship initiatives such as Mission Innovation, the Global Covenant of Mayors on Climate and Energy (through the Regional Covenants), the 10-Year Framework of Programmes on Sustainable Consumption and Production (10YFP/One Planet network), the Partnership for Action on the Green Economy (PAGE), the NDC Partnership, Renewable Energy for Africa, 4/1000 for Climate Smart Agriculture and InsuResilience. Systematic tracking tools are being devised to measure their impact on emissions reductions and resilience. Globally these efforts are organised under the Marrakesh Partnership on Global Climate Action. 
The Yearbook of Global Climate Action[footnoteRef:46] and UNEP’s Emissions gap report 2017 show that global climate action could deliver additional emissions reductions (compared with the NDCs) of 1.6‑4 Gt CO2 annually in 2020, increasing to 5‑10 Gt CO2 by 2030, which would contribute significantly to closing the gap. Looking at transnational initiatives only, Roelfsema et al. (2017)[footnoteRef:47] identify an additional global impact of 1-3 Gt CO2‑eq. in 2030.  [46:  	unfccc.int/tools/GCA_Yearbook/GCA_Yearbook2017.pdf ]  [47:  	https://doi.org/10.1016/j.gloenvcha.2017.11.001 ] 

Europe is one of the most developed regions in terms of registered non-state climate action: of the cooperative initiatives registered on the UNFCCC NAZCA platform (Non-state Actor Zone for Climate Action – an online portal to visualize collective action), 54% are European. 
Since 2017, the Covenant of Mayors in Europe has been a member of the Global Covenant of Mayors for Climate and Energy, which brings together the world’s two main initiatives of cities and local governments (the Covenant of Mayors and the Compact of Mayors) to advance their transition to low‑emission and climate‑resilient cities, which also brings benefits to the overall economy and has a global impact. 
[bookmark: _Toc526502300]Supporting developing countries 
The EU and its Member States are the world’s biggest providers of official development assistance to developing countries, delivering EUR 75.74 billion in 2017. In particular, the support provided by the EU, the European Investment Bank (EIB) and the Member States to help developing countries tackle climate change has almost doubled in nominal terms since 2013. The EU and its Members States are the largest contributors to the Green Climate Fund (GCF) with a total of USD 4.7 billion committed, accounting for almost half of the USD 10.3 billion of total pledges during the initial resource mobilisation.
 In 2017, the EU and the African Union (AU) launched the AU-EU Research and Innovation Partnership on Climate Change and Sustainable Energy, which is built around three main areas of cooperation: climate services, renewable energy and energy efficiency. 
The EU is financing many programmes and initiatives that focus on adaptation and mitigation, in particular the needs of the most vulnerable developing countries. New developments in the past year have included the launch of the EU External Investment Plan, which encourages investment in developing countries in Africa and the EU Neighbourhood region and is tailored to the specific needs of developing countries. The EU Electrification Financing Initiative (EUR 115 million) aims to support investments that increase and improve access to modern, affordable and sustainable energy services. 
The Global Climate Change Alliance Plus is an EU climate flagship initiative. One key priority is to support the formulation and implementation of concrete, integrated sectoral climate‑change adaptation and mitigation strategies. In 2015-2017, it provided around EUR 100 million, inter alia through a multi-country programme for the Pacific islands, to support 13 countries in their climate adaptation efforts.
In 2018, the EU launched a new EUR 20 million programme to support its strategic partnerships for the implementation of the Paris Agreement in major economies (mainly non‑European members of the G20 and Iran).
Total EU greenhouse gas emissions (historical)	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	5719.5710323614203	5620.1200238655401	5449.7344581788502	5353.7986013432701	5327.9140821279198	5386.7315278017404	5499.6692115993501	5403.1565193486304	5364.1419470118499	5264.0097226131602	5277.7118411076499	5333.7399010195604	5286.1353688978097	5374.1979584192204	5381.5311455790197	5351.2121370193099	5344.1235228492096	5300.7279610648393	5183.9901847587898	4803.5293560598602	4909.0652251916599	4754.8145906128402	4690.0957547162197	4596.3630861102802	4427.3236638976496	4460.4996624143296	4440.7750753332894	4466.4950308210628	Total EU greenhouse gas emissions (projection with existing measures)	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	4304.7507629108859	4264.7481362660756	4217.5338311866999	4196.3646995189147	4169.1479216779726	4150.5256463329279	4118.703116021954	4092.1913039813103	4071.4573112441321	4047.0438725061063	4028.1708558073501	4011.6205240388126	3988.5007327421858	2020 and 2030 targets	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	4575.6568258891366	4461.2654052419084	4346.8739845946802	4232.482563947452	4118.0911433002238	4003.6997226529952	3889.3083020057666	3774.9168813585379	3660.5254607113093	3546.1340400640806	3431.742619416852	2020 and 2030 targets	
Mt CO2-eq. 

GHG emissions	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	100	98.261215606324583	95.282223567889432	93.604897483594414	93.152336984408464	94.180691127420772	96.155274241409671	94.467862865545129	93.785738767146228	92.035044111338294	92.274609603522279	93.254194603776725	92.421885120208756	93.961556347703805	94.089768535616287	93.559676184491281	93.435740068828181	92.677019501519268	90.635996221179767	83.984084276275567	85.829255330794808	83.132363663464034	82.00083062487704	80.362024706118476	77.406568409550019	77.986611883596765	77.641750582470564	78.091192775926842	GDP	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	100	101.06622374950969	101.9243315015046	101.75318295699691	104.62836946407033	107.42206618177725	109.55325288998448	112.72399380279725	116.07414919588757	119.57620804866474	124.19808182360738	126.93513304122439	128.65360791129996	130.34405785796997	133.69248962690932	136.51146285719389	141.08159472451086	145.42574369268982	146.1293743721246	139.77516428910508	142.71162655785733	145.14639748983376	144.52966050583785	144.90238012206353	147.43025506106576	150.84375885776777	153.8030533569636	157.55492650943097	GHG intensity	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	100	97.224584001340332	93.48329507217116	91.992107532551444	89.031624464335408	87.673505523576793	87.770350678651866	83.804574056176591	80.798127246121581	76.967689152579737	74.29632426576083	73.466023447969135	71.837771688399826	72.08733400803699	70.37775180804033	68.536131857560605	66.22815701174882	63.728069837044877	62.024487965281637	60.085126498271492	60.141739955572874	57.274837750821028	56.736333800192426	55.459423536330291	52.503855723160861	51.700257587144328	50.481280369818634	49.564424614328033	Index 1990 = 100
Phase 1	0.11538461538461539	Phase 2	0.19230769230769232	Phase 3	0.30769230769230771	Phase 4	0.38461538461538464	Combustion* (verified emissions)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1443.1686950000001	1454.18553	1544.0292460000001	1492.5221449999999	1368.7779410000001	1401.411703	1371.034396	1358.6880659999999	1319.127162	1223.477455	1212.1725799999999	1165.981565	1162.6866239999999	Other industrial installations (verified emissions)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	570.90800300000001	581.60336700000005	620.70335499999999	627.15103799999997	510.83963399999999	537.39064599999995	533.35613599999999	508.34373699999998	589.17005099999994	590.37608599999999	590.82342100000005	584.65027099999998	591.16897300000005	Combustion (sum of Member States' projections)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1113.611663856301	1086.0009450671923	1056.1225934286867	1049.8376182252098	1034.8287497057552	1031.6451348259566	1013.7994968869823	1006.0647545579965	990.54422689264413	975.50177234673606	966.20562604043084	955.48051329458212	945.5292368264295	Other industrial installations (sum of Member States' projections)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	591.61786802472739	595.82028330396452	599.5167915906801	599.06390958856764	598.86660370339894	599.14605156168795	599.38924452879087	599.68651794423238	599.21184344313804	598.43366304049562	597.33851617426012	596.10835112368716	594.67895187390172	Aviation (verified emissions)	0	0	0	0	0	0	0	83.978299000000007	53.484228999999999	54.829920000000001	57.087006000000002	61.453055999999997	64.246415999999996	Cap phase 2	2081	2081	2081	2081	2113.5	2116.5	Cap phase 3 	2116.8018567332001	2087.7376107332002	2056.3733647332001	2007.4091187332001	1967.9448727332001	1892.9806267332001	1854.7163807332001	1816.4521347332002	1768.0720528505747	Cap phase 4	1768.0720528505747	1719.6919718505746	1671.3118908505746	1622.9318098505748	1574.5517288505748	1526.1716478505748	1477.7915668505748	1429.4114858505748	1381.0314048505747	1332.6513238505747	Surplus of allowances	-24	220	505	955	1749	2100	2100	1780	1690	1650	Mt CO2-eq.



Transport	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	952.92868495845573	960.39232175598636	969.52906486610129	945.57029799148722	919.35065397333233	913.93427327396432	901.83075522793865	873.83945813721505	868.88129392730718	872.40565073434618	889.03908943976455	915.96410999999989	930.3434454235944	Buildings	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	789.89542183930109	782.60081768185341	706.10633042907625	754.36426619908673	731.61400511099805	777.96433630605009	684.070175488259	699.19784510478542	704.23300001825771	609.83944039236746	637.39504835712853	655.67394998131851	656.02031130703574	Agriculture	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	434.68647648214733	430.79982245288579	433.06582157173358	430.57682628508837	425.11568767586402	420.02798233061299	420.47724632274515	418.32740103413602	422.01457758088549	426.87707988210195	428.09775378000717	430.00174999999996	431.72362368839208	Industry	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	478.57674558062809	470.35229881946958	473.20333049999238	483.96790118613796	427.89561378478993	457.69979075737558	451.39410442832042	449.89593891572531	422.8511075018157	426.31934261146256	424.82704799608058	411.94542949546508	419.37509280232871	Waste	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	199.7542885132288	193.6513506683757	187.05933394775056	178.59071359524052	172.80561464915985	165.76616453075857	160.30217965275213	156.21838590427464	149.2194508118107	142.7488702919276	139.87559786131607	138.49646000000001	136.04540052013053	Transport (projections)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	878.12463887460046	875.35909861648202	872.00940238182307	869.99446349538482	869.36374089282003	867.12344558196048	864.85948426946948	862.3423102761285	862.81348179268741	863.51707516584383	864.26660607828705	865.22094143987238	866.12967963450967	Buildings (projections)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	624.61586812075575	616.84916052538836	606.19129365199308	600.82666529219387	593.12901726997677	585.99344421194053	580.62821179493585	570.46655696343169	568.10499848691597	563.46981772473771	559.08144386923391	558.10669134928196	551.26969283068263	Agriculture (projections)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	432.30988881698602	431.52004767069485	431.46834643144172	431.43668427884018	431.42504082313525	431.2785548347552	431.32101225095676	431.62436383657513	431.56490112468123	431.53359865056666	431.54658643489091	431.57029519610751	431.54796876248241	Industry (projections)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	405.09083481670677	401.67782095448382	397.68331273656702	391.48500176764571	388.39043678106185	382.49148458963066	375.98140747121602	369.59734782687332	366.29084801676549	360.80692638272092	355.12255478378654	349.66120790534245	343.22482070411763	Waste (projections)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	126.15571954066579	122.09902146570717	117.82876950949979	114.91425901783374	112.33102673798358	110.05237141890881	107.8949455866295	105.76558299363602	104.29658777964539	102.88342454332816	101.52931832238811	100.22153361078635	98.960273079874895	AEAs 2013-2020	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2790.6340449999998	2770.063212	2749.0800239999999	2728.0968339999999	2679.1795844233766	2658.8422692455852	2638.5049560677926	2618.1676408899998	Estimated AEAs 2021-2030	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2495.5902179528721	2406.1404567944287	2357.7566056359851	2309.372754477542	2260.9889033190993	2212.6050521606553	2164.2212010022122	2115.8373498437691	2067.4534986853264	2019.0696475268835	Cumulative surplus of AEAs	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	223.43461789388766	515.30744027636956	745.15292153005157	918.26361704470401	1022.9903740795053	
Mt CO2-eq.


Cumulative surplus of AEAs	
Cyprus	Croatia	Hungary	Greece	Portugal	Slovakia	Sweden*	Bulgaria*	Netherlands	Slovenia	Spain	Italy	France	Romania	Denmark	Ireland	Estonia	United Kingdom	Latvia	Czech Republic	Belgium	Poland	Austria	Luxembourg	Germany	Lithuania	Finland	Malta*	EU-28	1.8310922229092685	1.0482394896750113	0.99826228176035925	0.94066781421528667	0.80801102043470829	0.76418675113946721	0	0.57618366251001152	0.54427530129774326	0.51718943998287037	0.44113922249262638	0.41336863302824201	0.30835399081747539	0.27191670753282321	0.24697220913454279	0.21410149700611605	0.20921875703381704	0.20111981335375201	0.1967550826914494	0.18101005456010649	0.16494313047300774	0.16086126256710734	0.15864420033643062	0.15838977075165953	0.11447099897633417	0.1032400029965008	3.5285393732789411E-2	0	0.31806267851413222	Sweden: cumulative surplus of AEAs, deleted	
Cyprus	Croatia	Hungary	Greece	Portugal	Slovakia	Sweden*	Bulgaria*	Netherlands	Slovenia	Spain	Italy	France	Romania	Denmark	Ireland	Estonia	United Kingdom	Latvia	Czech Republic	Belgium	Poland	Austria	Luxembourg	Germany	Lithuania	Finland	Malta*	EU-28	0.61164398845796064	Bulgaria, Malta: traded AEAs	
2.3021017489017952E-2	-0.45622295557181836	


2030 gap to target	
Cyprus	Malta	Ireland	Estonia	Belgium	Luxembourg	Latvia	Finland	Germany	Denmark	Lithuania	Austria	Romania	Poland	Spain	France	Italy	United Kingdom	Netherlands	Czech Republic	Bulgaria	Slovenia	Slovakia	Sweden	Croatia	Greece	Portugal	Hungary	47.38103333463124	46.453516702361604	31.243800686230976	26.013457150687668	21.128438000556603	20.324016636550336	19.383259019481784	16.694258326114941	15.832827568170327	15.036880999558832	14.616182384136325	14.522811712915118	12.485799739408309	10.328763240794276	9.929933694800507	9.0422984892778899	7.5161148510122509	6.6048222886767149	5.2046715035996005	2.2705887951370518	0.54939998322196537	0.160564810988581	-0.22093052796615664	-0.2489727899825489	-1.0871425910509991	-6.8398257951474282	-7.3501404880412045	-10.760106314087553	
Percentage points difference between ESR targets and projected emissions in 2030

Revegetation	2013	2014	2015	2016	0.48723618400090024	0.47658938097692455	0.43997602234685884	0.3892497104248589	Grazing Land Management	2013	2014	2015	2016	-4.6202101254216661	-4.8974166993722248	-4.9909557298865117	-5.3818138484898732	Cropland Management	2013	2014	2015	2016	-2.5566940781230332	-4.8622387936593725	-5.7101006805114833	-6.1021984849189854	Forest Management	2013	2014	2015	2016	-97.553349866271176	-90.427200922474753	-86.471600296121707	-82.017990499049858	Deforestation	2013	2014	2015	2016	40.03323681933874	39.780234419562674	38.96738833947952	44.879175087530442	Afforestation / Reforestation	2013	2014	2015	2016	-56.667216889053144	-58.584326503628986	-59.220695385920891	-58.265678584944688	Total	2013	2014	2015	2016	-120.87699795552938	-118.51435911859575	-116.98598773061423	-106.4992566194481	
Mt CO2-eq.


Total used for domestic and EU climate and energy purposes	2013	2014	2015	2016	2017	2322.42796086	2227.7942524999999	3380.5828999999999	2604.4342999999999	4206.8672302300001	Total used for international climate and energy purposes	2013	2014	2015	2016	2017	529.33362186000011	284.41317249999997	84.139267500000003	137.667	212.36938024999998	Not used for climate and energy purposes or use not reported	2013	2014	2015	2016	2017	832.65349842000001	697.97670500000004	1457.8643524999998	1045.896645	1165.5385345200004	
EUR million


Amount 2013-2017 in billion Euro	
Renewable energy	Energy efficiency	Sustainable transport	R	&	D	Other domestic / EU uses	5.8441668759016521	5.4793634999999998	1.6140054070000001	1.2298835260266667	1.3880678807666667	
Horizon 2020	2014	2015	2016	2017	2018	2019	2020	2387.5	2709.6	2623	3245	2608.6999999999998	3236.7	2831.6	Connecting Europe Facility	2014	2015	2016	2017	2018	2019	2020	1129.5	1029.8	1736.5	1578	1683	2123.4	2258.6	European Rural Development Fund	2014	2015	2016	2017	2018	2019	2020	3143.12	6121.2	4956.21	5387.28	5541.62	5707.83	5866.78	Cohesion Fund	2014	2015	2016	2017	2018	2019	2020	2465.2399999999998	3148.25	3070.42	2943.41	3053.94	3165.91	3274.01	European Agricultural Guarantee Fund	2014	2015	2016	2017	2018	2019	2020	3316	3273	7938	7643	7751	7742	8098	European Agricultural Fund for Rural Development	2014	2015	2016	2017	2018	2019	2020	3023	10422	10709	8233	8239	8210	8211	Others	2014	2015	2016	2017	2018	2019	2020	1207.96	1657.41	1848.2	2358.7699999999995	2150.19	2338.19	2421.41	Share of climate relevant spending in EU budget	
0.1412257970219771	0.17881492609120633	0.21704072832575064	0.20251817478492118	0.19864430604569822	0.20264169157681369	0.19991136830438475	
EUR million



2C 17%	2020	2030	2040	2050	2060	2070	2080	2090	2100	1.1431218004478001	1.3338676010963999	1.4740518712909001	1.5313694809399001	1.5248574164283999	1.4980588560445001	1.4655741587511	1.4205900698225999	1.3697453203090999	2C 25%	2020	2030	2040	2050	2060	2070	2080	2090	2100	2.673278101459986E-2	3.6207059841599998E-2	4.3046585492599876E-2	5.0336267855099814E-2	6.1902822846100047E-2	7.432199798200001E-2	7.9690702360500021E-2	7.1782537983799966E-2	7.7189373829500196E-2	2C 75%	2020	2030	2040	2050	2060	2070	2080	2090	2100	0.14875079046280004	0.22361928976330003	0.30363092859860008	0.36890092176010003	0.41041782885160005	0.43627803911349972	0.4414493634237	0.46407212101960016	0.47889894390580001	2C 83%	2020	2030	2040	2050	2060	2070	2080	2090	2100	2.4456145765499926E-2	4.6175847180500051E-2	6.6940002903900009E-2	7.9456619537900064E-2	9.2912950970599928E-2	0.10310348975130035	0.10940563173649998	0.13171586805640012	0.12425094275589976	2020	2030	2040	2050	2060	2070	2080	2090	2100	-0.19145556080460002	-0.27059072362539993	-0.32530774777100002	-0.30576877639650002	-0.24510858595829998	-0.14577834355350006	-4.7401917183997888E-3	0.11941474266269969	0.26245451352869997	2020	2030	2040	2050	2060	2070	2080	2090	2100	2.7972149065600194E-2	3.2951548144299903E-2	4.3121501042399979E-2	5.7479983675500002E-2	7.4275333279200106E-2	9.5907587667700023E-2	9.9608848707899877E-2	0.11083993547970028	0.12096240449610018	2020	2030	2040	2050	2060	2070	2080	2090	2100	0.1507569849674999	0.23179779553560009	0.32284411524340006	0.41064579881029983	0.47661118360889976	0.54432982733219992	0.60451207525560013	0.66499670404119993	0.73249528894330007	2020	2030	2040	2050	2060	2070	2080	2090	2100	2.594193341350004E-2	4.8061776841799908E-2	7.4007672095599997E-2	0.10414929654969995	0.11525962507080001	0.14838575399069986	0.18115491747709989	0.20870571994439979	0.2335649133133999	2020	2030	2040	2050	2060	2070	2080	2090	2100	-0.20845063870020009	-0.31003604721059985	-0.38340280137280014	-0.42252457373949981	-0.39450969510599965	-0.38515828234159999	-0.34837190552660013	-0.2902954923287	-0.21964290391869978	2020	2030	2040	2050	2060	2070	2080	2090	2100	2.7470226718400159E-2	3.5809855600299922E-2	3.8999311621999988E-2	6.0120328997200101E-2	8.0772116306299768E-2	0.10005181761120019	0.14433607232199996	0.17507148582990029	0.21842933117149999	2020	2030	2040	2050	2060	2070	2080	2090	2100	0.14988746019809995	0.22922918309029994	0.33517336283070009	0.44399820994600003	0.55138304744040001	0.68066320897150012	0.79744886556020012	0.93221220062929966	1.0300376727418996	2020	2030	2040	2050	2060	2070	2080	2090	2100	2.5529292253899882E-2	4.8108611825099956E-2	7.9629112813399905E-2	0.11922714165149984	0.1461846668804001	0.16948282459119968	0.21019187525199978	0.2739444860282001	0.32860848733889991	2020	2030	2040	2050	2060	2070	2080	2090	2100	1.2403034983992001	1.4782032851038001	1.6655097453384	1.7612879253397	1.7759610608330001	1.7640784789643	1.7393006551573	1.7082463903337	1.6739768463086	2020	2030	2040	2050	2060	2070	2080	2090	2100	1.2519759368256	1.5151184362587999	1.7613717812525	1.9732676670039999	2.1461210185431998	2.3242083908561	2.4814450100874001	2.6384082603133998	2.7817050516384998	2020	2030	2040	2050	2060	2070	2080	2090	2100	1.247501194796	1.5203949849920999	1.8190088775855999	2.1424894644385999	2.4545730093756002	2.7677331107012	3.1035909735075999	3.4772627909909	3.8558587255638002	°C
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