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Before delving into the development and current status of 
greenhouse gases, it must be acknowledged that despite 
the Green Deal being proposed in 2019, the Commission 
under Ursula von der Leyen has only taken initial steps. 
The adoption of the last two proposals of the Fit for 55 
package occurred on 9 October 2023. This package in-
troduces regulations to achieve the intermediate goal for 
2030 set by the European Climate Law. Consequently, it 
is still too early to assess whether the Commission under 
Ursula von der Leyen is on track, considering the recent 
implementation of these laws.

Nevertheless, this paper contributes to the discussion by 
highlighting the remaining tasks outlined in the Climate 
Law and identifying the member states with the high-
est emissions. Despite the recent adoption of regula-
tions aimed at reducing greenhouse gas emissions, it is 
questionable whether governments will wait, given that 
climate change is deemed “the biggest security threat of 
our times” by the German Federal Foreign Office (2023) 
or as having the potential to result in a global catastrophe 
(Kemp et al., 2022). Moreover, the Green Deal is deemed 
crucial for “creating jobs and boosting innovation,” repre-
senting what von der Leyen refers to as “Europe’s man on 
the moon moment” (Hutchinson, 2019).

Greenhouse gas emissions

For a comprehensive understanding of greenhouse gas 
emissions, it is essential to analyse the role of the EU27 
countries in global emissions. The Joint Research Centre 
(JRC) of the European Commission evaluated the emis-
sions by country (Crippa et al., 2020, 11). According to 
this analysis, the EU27 countries and the United King-
dom were collectively responsible for 8.7% of global CO2 
emissions in 2019, ranking as the third-highest contribu-
tors. The largest emissions came from China (30.3%) and 
the US (13.4%). India follows in the fourth position with a 
share of 6.8% of CO2 emissions in 2019, ahead of Russia 
with a share of 4.7%. The contribution of international avi-
ation was 1.7% in 2019. Furthermore, the JRC concludes 
that the combined share of global CO2 emissions from the 
EU27 and the UK decreased by 1.4 percentage points per 
year from 2015 to 2019. Consequently, while the EU re-
mains a significant emitter of greenhouse gases, its share 
and influence on global emissions are diminishing.

Considering the declining share of global emissions, the 
next step is to analyse the EU’s progress towards the 

Ursula von der Leyen was elected President of the Eu-
ropean Commission by the European Parliament in 
July 2019. She assumed office in November 2019 and 
unveiled the European Green Deal in December 2019 
(European Commission, 2023a) as a focal point of Eu-
ropean politics. The primary objective of the Green Deal 
is outlined and codified in the European Climate Law, 
which was published in the Official Journal of the Euro-
pean Union and came into effect in July 2021 (Regulation 
(EU) 2021/1119, 2021). The goals specified in this regu-
lation are binding for both the European Union and its 
member states. Specifically, greenhouse gas emissions 
are targeted to decrease by 55% in 2030 compared to 
1990 (Article 4(1)). Climate neutrality should be achieved 
by 2050, with subsequent efforts focusing on negative 
emissions (Article 2(1)). The EU, under the presidency 
of von der Leyen, has introduced regulations to compel 
member states to adopt a highly ambitious climate pro-
tection policy.

Against the backdrop of these goals, and given that the 
upcoming European Parliamentary elections are sched-
uled to take place between 6 and 9 June 2024 – poten-
tially resulting in a new Commission and Commission 
President – this article aims to provide an overview of the 
current status of greenhouse gas emissions in the EU 
and its member states. To underscore the scale of this 
effort, the article compares state aid spending related to 
environmental protection, including energy savings, with 
the achieved reduction in greenhouse gas emissions 
thus far. The paper concludes with policy recommenda-
tions to enhance the efficiency of future investments and 
discusses the consequences of a changed constitution 
of the Parliament after the elections.
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Estonia, Latvia, Lithuania and Romania emit less than 
50% of their 1990 levels. The lower emissions shares 
in former Eastern Bloc countries, compared to those in 
Western Europe, can be attributed, among other fac-
tors, to the decline in industry and the adoption of more 
efficient technologies following the collapse of the East-
ern Bloc – an advantage even reunited Germany ben-
efited from. As of 2022, the EU average of emissions of 
1990 is 73%. In the past 32 years, the EU reduced emis-
sions by 27%, averaging less than a one percentage 
point reduction per year. At this rate, climate neutrality 
would be achieved around 2090 instead of the targeted 
2050. Consequently, increased efforts are necessary. 
Before discussing past and future actions, an analysis 
of the country with the highest emissions is essential to 
identify areas with the greatest potential for emission 
reduction.

The latest available data in January 2024 from EDGAR 
(2023) is utilised to assess the emissions of EU member 
states, Iceland, Norway and Switzerland for 2022 and 
identify the country with the highest emissions. Germa-
ny emerges as the largest emitter in the EU, contributing 
almost 784,000kt of greenhouse gases in 2022. Follow-
ing Germany, France emits around 430,000kt, and Po-
land and Italy each have emissions of around 400,000kt. 
Spain ranks next, emitting approximately 330,000kt, with 

goals outlined in the European Climate Law. Data from 
the Emissions Database for Global Atmospheric Re-
search (EDGAR, 2023a) is utilised for this analysis. The 
EDGAR dataset results from collaboration between the 
European Commission, JRC and the International En-
ergy Agency (IEA), and provides comprehensive data 
on the emissions of three main greenhouse gases (CO2, 
CH4, N2O) and fluorinated gases from 1970 to 2022. 
While Eurostat (2023a) also offers greenhouse gas emis-
sions data, it is only available up to 2021 (as of January 
2024). The European Environment Agency (EEA, 2023), 
responsible for collecting data on emissions from mem-
ber states, publishes various datasets. Due to the longer 
time series and minimal differences in data, EDGAR is 
chosen. To illustrate the magnitude of the differences, a 
brief examination of 2022 data for Germany is informa-
tive. According to EDGAR (2023), Germany’s green-
house gas emissions in CO2 equivalent were 784,004kt. 
In comparison, data from the EEA (2023) ranges from 
743,798kt to 776,449kt.

Based on EDGAR (2023) data, Figure 1 illustrates the 
significant differences in emissions compared to 1990 
among EU member states in 2022. Cyprus, for instance, 
emits 192% of the emissions recorded in 1990, while 
Norway, Spain, Ireland and Iceland emit approximately 
10% more greenhouse gases than in 1990. Conversely, 

Figure 1
Greenhouse gas emissions in 2022 compared to 1990 in the EU27, Iceland, Norway and Switzerland
in % of the emissions in 1990

Note: Emissions Database for Global Atmospheric Research (EDGAR) version 8.0 provides estimates for emissions of the three main greenhouse gases 
(CO2, CH4, N2O) and fluorinated gases.

Source: Authors’ calculations based on EDGAR (2023).
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In conclusion, it is evident that the EU must significantly 
intensify its efforts to meet the targets established in the 
European Climate Law. Over the past 32 years, the EU has 
achieved a reduction of approximately 27% in emissions 
compared to 1990. However, according to the Climate 
Law, an additional reduction of 28% from 1990 emission 
levels must be attained by 2030, with an ultimate goal of a 
73% reduction by 2050. Concerning member states, the 
highest absolute potential for greenhouse gas emission 
reductions is found in larger economies, particularly in 
Germany, which exhibits both the highest absolute emis-
sions and above-average per capita emissions within the 
EU. Nevertheless, smaller economies can also contrib-
ute to reduction goals by enhancing efficiency, leading to 
lower per capita emissions. To assess the efforts made by 
member states, the next section will examine state aid al-
located to environmental protection.

State aid

As an indicator of efforts made by EU member states, this 
section examines expenditures on state aid for environ-
mental protection, including energy savings. Data collect-
ed and published by the European Commission (Eurostat, 
2023c) is used for this analysis. Generally, Article 107(1) 
of the Treaty on the Functioning of the European Union 
prohibits state aid that could adversely affect the single 

the Netherlands trailing behind at around 168,000kt. 
The fact that Germany emits the most is not surprising 
given its substantial population (around 83.2 million as 
of 1 January 2022, according to Eurostat, 2023b). How-
ever, the noteworthy difference in emissions compared to 
other populous countries is striking. For instance, France, 
with a population of almost 67.9 million at the beginning 
of 2022 (Eurostat, 2023b), emitted only about half of the 
emissions of Germany.

To account for the varying size of economies, the emis-
sions are normalised by dividing them by the population 
in the next step (see Figure 2). Luxembourg has the high-
est emissions per capita in 2022, with around 13t. Fol-
lowing closely are Norway (12.9t) and Iceland (12.7t). The 
average per capita emissions for the EU stand at around 
8t in 2022. Noteworthy are the lowest values found in 
Malta (4.2t), Switzerland (5.2t) and Portugal (5.8t). Fo-
cusing on larger economies with more than 40 million 
inhabitants, Germany exhibits the highest per capita 
emissions at 9.4t, surpassing Spain (6.9t), Italy (6.7t) 
and France (6.3t). Possible explanations for Germany’s 
higher absolute and relatively high per capita emissions 
include geographic factors, the substantial role of the 
industry sector, particularly energy-intensive industries 
(Hüther et al., 2023), and the energy mix employed (Euro-
pean Commission, 2023b).

Figure 2
Absolute emissions per capita 2022 in the EU27, Iceland, Norway and Switzerland
in tonnes

Notes: Emissions Database for Global Atmospheric Research (EDGAR) version 8.0  provides estimates for emissions of the three main greenhouse gases 
(CO2, CH4, N2O) and fluorinated gases.

Source: Authors’ calculations based on EDGAR (2023) and Eurostat (2023b).
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state aid from 2000 to 2021 yields a correlation of 0.14. 
Hence, there appears to be a small time lag of one year 
between expenditures in environmental protection and 
the reduction of greenhouse gas emissions.

In theory, one would anticipate that if the variables of 
investments in environmental protection and the re-
duction in emissions are correlated, countries with the 
highest investments should also exhibit the highest re-
ductions. Consequently, countries with low investments 
would correspondingly have low reductions, resulting in 
a distribution along or near a line from the upper right 
to the bottom left in Figure 3. However, the observed 
low correlation and distribution in Figure 3 indicate 
that this theoretical coherence is not fully reflected in 
the data. In practice, Germany and Sweden have made 
the highest investments, approximately 12% of GDP 
at current prices, yet achieved only moderate reduc-
tions of around 25% in emissions. In contrast, Denmark 
and Finland, despite investing less than Sweden and 
Germany, achieved better results. On the other hand, 
countries with low investments, such as Greece, Portu-
gal, Italy and Spain, demonstrate relatively high reduc-
tions. The impact of the European debt crisis following 

market (see Rusche, 2023b, 17, for an overview). How-
ever, some forms are compatible with the single market, 
and the Commission can permit state aid expenditures 
by member states. Member states are required to report 
their expenditures and purposes to the Commission, 
and this data is published annually (Eurostat, 2023c). As 
of January 2024, data is available from 2000 to 2021.

Environmental protection, including energy savings, is 
one of the specified and acceptable purposes, along 
with other categories such as research and develop-
ment, regional development, and culture. State aid data 
is available in absolute euro amounts or as a percent-
age of GDP in respective years. Figure 3 illustrates the 
sum of shares of GDP invested by member states in en-
vironmental protection, including energy savings, from 
2000 to 2021 (vertical axis) and the achieved reduction 
in greenhouse gas emissions from 2001 to 2022 in per-
cent. Using state aid data from 2000 to 2021 and reduc-
tion data from 2001 to 2022 is purposeful, as this com-
bination of data yields the highest correlation (0.18). The 
combination of state aid data from 2000 to 2021 and 
reduction data from 2000 to 2022 has a correlation of 
0.14, and the reduction data from 2002 to 2022 with the 

Figure 3
Investments in environmental protection and greenhouse gas emission reductions in the EU

Notes: Investments by the EU27 member states in environmental protection include energy savings and is the sum of investments of respective years. 
Calculations of greenhouse gas (GHG) emissions reductions are based on Emissions Database for Global Atmospheric Research (EDGAR) version 8.0, 
which estimates for emissions of the three main greenhouse gases (CO2, CH4, N2O) and fluorinated gases.

Source: Authors’ calculations based on EDGAR (2023) and Eurostat (2023b).
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sion-reducing investments enable companies to pro-
duce more climate-friendly goods within the EU. Apart 
from these direct measures, which should be limited to 
the additional costs (of the climate friendly installation 
compared to a conventional reference), there is a need 
for infrastructure for the production and transport of 
renewable energy to meet the increasing demand from 
climate-friendly producers, building and vehicles. The 
growing amount of state aid in these areas reflects the 
member states’ efforts to ease transformation costs. 
However, the varying amounts of state aid provided by 
EU member states pose a risk of a subsidy race, where 
financially strong states are better equipped to support 
their companies, potentially distorting competition with-
in the single market (Rusche, 2023a). This may also help 
explain the positions of richer countries in Figure 3.

There is a risk of rising subsidies not only within the EU, 
potentially impacting competition negatively. Exam-
ples such as the Inflation Reduction Act (IRA) under the 
Biden Administration in the US and extensive subsidies 
in China demonstrate effective measures to support 
climate-friendly technologies produced within subsidis-
ing countries, thereby aiding their domestic industries. 
Consequently, European climate policy must strike a 
balance between carbon pricing and state aid. Euro-
pean regulations should be open to cooperation with 
other countries, even if their climate protection levels 
differ from the European approach. The usefulness of 
the Carbon Border Adjustment Mechanism in advanc-
ing this balance remains to be seen. Its implementation 
will require coordination between the EU and its trade 
partners, at least in establishing a common understand-
ing regarding the verification of carbon emissions. Since 
climate change has global effects, any unilateral effort 
is likely to fail unless major emitters move in the same 
direction. The declarations from the latest Conference 
of the Parties (COP) may sound like progress, but suc-
cess depends on implementing effective instruments 
for global emissions reduction.

While improving carbon accounts in Europe is essen-
tial, the EU needs to assert itself as a driving force for 
international cooperation in climate protection. The Cli-
mate Club, which was initiated by German Chancellor 
Scholz in 2022 and gained 37 members after COP28, 
plans to work on a common understanding of compa-
rable and interoperable standards as part of its working 
programme in 2024. This holds the potential to enhance 
international coordination, but the extent of its impact 
will depend heavily on the outcome of the US presiden-
tial election and how much further this Climate Club 
can advance a multilateral approach to combat climate 
change.

the financial crisis may explain this nexus for these four 
countries. Bulgaria, with medium investments, has in-
creased its emissions since 2001. Despite these varia-
tions among different countries, the expected distribu-
tion from the upper right to the bottom left is generally 
observed. This indicates that, aside from some specific 
cases, a significant proportion of member states have 
achieved relatively small reductions since 2000.

Please note that investments in energy savings are likely 
to lead to lower emissions, but expenditures for envi-
ronmental protection do not necessarily guarantee a 
reduction in greenhouse gas emissions. For instance, 
utilising a forest for timber extraction and establishing 
renewable energy facilities may result in more signifi-
cant emissions reductions than preserving the forest, 
especially if it is a monoculture of spruce. These invest-
ments underscore the availability of financial resources. 
The outlined reductions in the European Climate Law, 
when compared with the achieved reductions so far, un-
derscore the need for purposeful and efficient spending 
aimed at reducing emissions. The next section provides 
policy recommendations for achieving fewer emissions 
more efficiently.

Policy recommendations

All member states must expedite their efforts to re-
duce greenhouse gas emissions. While measures with 
low abatement costs could be prioritised until 2030, it 
is imperative to implement all possible instruments to 
achieve net-zero emissions by 2050. Postponing climate 
protection measures would result in higher costs, as 
climate mitigation expenses increase when emissions 
are not reduced. Consequently, all sectors must actively 
engage in climate action in all member states and be-
yond. The primary EU instrument for limiting emissions 
is the EU Emissions Trading System (EU-ETS; European 
Commission, 2024), which currently covers the energy 
sector and industry. There are plans to extend its cover-
age to include buildings and road traffic from 2027. With 
a reduction in the number of emission allowances each 
year and the tradability of allowances, the CO2 price in-
creases as allowances become scarcer, thereby incen-
tivising abatement activities.

Due to the limited geographical scope of the EU-ETS, 
EU firms can not only choose between purchasing 
emission allowances and reducing emissions but also 
consider relocating to countries outside the EU with 
less ambitious climate protection regulations. To miti-
gate the risk of carbon leakage, the production costs for 
companies operating in the EU should not just increase 
through higher CO2 prices. Measures supporting emis-
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From a business perspective, a significant drawback of 
European climate protection efforts is the bureaucratic 
burden associated with detailed regulations in support 
programmes and the necessity to navigate European 
state aid laws. In contrast, in the US, a current member 
of the Climate Club, applying for IRA tax breaks is com-
paratively straightforward. Regulations often vary among 
European member states. When examining power gen-
eration, there is still untapped potential for better inte-
grating and developing the European grid. As the share 
of volatile renewable energy increases, so does the need 
for flexibility. Therefore, wind generation along European 
coastlines and large-scale photovoltaic installations in 
sunny regions of southern Europe need to complement 
each other. Infrastructure investments in the power grid, 
as well as in hydrogen and carbon pipelines, are essen-
tial requirements for many companies aiming to reduce 
their emissions.

Climate policy after the European Parliament  
elections

After years of prioritising climate policy following the 
Green Deal and Fit for 55 decisions, it is expected that 
this year’s European Parliament elections will shift the fo-
cus from climate protection to competitiveness and the 
efficiency of climate regulation. The European People’s 
Party and liberals aim to reduce the bureaucratic burden, 
with the latter even proposing a regulatory pause. Social-
ists and Democrats reject such a pause but advocate for 
strengthening social issues in the green transition. While 
a more balanced approach to climate protection that ad-
dresses the trade-offs between unilateral ambitions and 
global competitiveness seems overdue, a breakdown 
of climate regulation would pose a significant threat to 
reaching the targets set by Green Deal legislation. Com-
mon rules on the verification of emissions, proofs of ori-
gin for renewable energies, and better integration of Eu-
ropean energy grids are just a few of the issues that need 
to be swiftly addressed to both advance climate protec-
tion and enhance efficiency. Therefore, efficient climate 
policy should remain a top priority for any new Commis-
sion and the future European Parliament.
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