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Electricity generated by the 24 utilities in 
our selection dipped to 1,885 TWh in 
2019, compared to 2,011 TWh in 2018, 
another decrease in the continuous 
downward trend seen over the last six 
years. 

The 6% decline in output by the 
companies in our selection was part of a 
1.1%1 reduction in output at a European 
level.
  
It also resulted in an 18% drop in CO2 
emissions by the 24 companies, which 
fell from 575 million tonnes of CO2 
(Mt CO2) in 2018 to 469 Mt CO2 in 2019. 
As the drop in emissions is significantly 
higher than the drop in overall output 
(down 6%), our carbon factor is 
substantially lower (down 13%). It also 
reflects significant changes in the energy 
mix of our selected utilities, notably:

1)  A slight increase in output derived 
from renewable energies, which went 
from 23% to 24% of total production 
between 2018 and 2019. Despite the 

slight decrease in total output from 
renewable energy sources from 
458 TWh in 2018 to 447 TWh in 2019 
(down 2.4%), the increase in the 
proportion of renewable energy in 
the energy mix is due to the 
decrease in electricity generated 
from non–renewable sources.

2)  The major decarbonisation of the 
selection’s output derived from 
non–renewable energy sources, with 
coal–fired output falling 29% on 
2018 and accounting for 17% of our 
energy mix in 2019 (versus 22% in 
2018). This decrease reflects the fact 
that in order to meet  the Paris 
Agreement’s most ambitious goal of 
limiting global warming to below 
1.5°C, global fossil fuel production 
would have to be reduced by 6% 
each year, and coal-fired output 
would have to be reduced by 11%2. 
In our selection, this decarbonisation 
of energy production can notably be 
explained by the significant increase 
in the price per tonne for CO2 

emissions on the ETS (Emissions 
Trading System) trading market, 
which has tripled since 2018, 
prompting companies to reduce their 
production of electricity from coal–
fired power stations. The reverse is 
true when it comes to gas, where 
consumption increased by 6% in 
2019 to make up 17% of our 
selection’s energy mix.  

After resuming its downward trend in 
2018, the European carbon factor 
continued to fall in 2019, reaching its 
lowest level (249 kg CO2/MWh) since 
the study was first published in 2001. 
Over 18 years, the selection’s carbon 
factor has decreased by 32%, or 1.8% 
per year.

The 24 utilities in our selection accounted 
for nearly 55% of CO2 emissions in 
Europe’s electricity and heating sector 
(28 countries).

The carbon factor of  
Europe’s largest electricity utilities  
falls to its lowest level since 2001

1:  Source Eurostat EU28  
“Net electricity production”,  
https://appsso.eurostat.ec.europa.eu/nui/
show.do?dataset=nrg_cb_e&lang=en

2:  Source “The Production Gap report: 
2020 Special Report” (SEI, IISD, ODI, 
E3G, and UNEP – December 2020)
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The proportion of electricity generated from 
renewable sources has increased to 23.7% 

From 2018 to 2019, the proportion of 
renewable energy in the mix of our 
selection’s 24 utilities increased to 23.7% 
of total production, i.e., 447 TWh out of a 
total of 1,885 TWh. The annual output 
derived from renewable energy sources 
by the utilities in our selection stagnated, 
with a very slight decline of 11 TWh. 
Hydropower remained the most prevalent 
renewable energy in our selection, with 
total production down slightly to 282 TWh 
(compared with 303 TWh last year). Wind 
power retained its second place in the 
selection's energy mix, increasing by 

10% to account for 115 TWh of output in 
2019, while biomass and solar power 
remained stable at 32 TWh and 2 TWh 
respectively. Other renewable energy 
sources, such as geothermal and tidal 
power, stagnated, coming in at 17 TWh 
compared to 18 TWh in 2018. 

The proportion of renewable energies 
increased between 2018 and 2019, in 
particular due to the decrease in the 
production of electricity from non-
renewable energy sources (down 
115 TWh over the period) in the 

production of the overall mix, which is 
itself declining. The proportion of 
electricity generated from non-renewable 
energy sources by the utilities in our 
selection decreased by 1.2 points 
compared to 2018. Output from coal-fired 
and nuclear power plants fell by 126 TWh 
and 27 TWh respectively in 2019, while 
output from gas-fired power plants 
increased by 17 TWh from 284 TWh in 
2018 to 301 TWh in 2019.

The five lowest carbon factors are: 
• Fortum (FI): 27 kg CO2/MWh, up 1.6% 
• Statkraft (NO): 27 kg CO2/MWh, up 189% 
• Verbund (AT): 32 kg CO2/MWh, down 5.6% 
• EDF (FR): 52 kg CO2/MWh, down 2.3% 
• PVO (FIN): 57 kg CO2/MWh, down 42%

The five highest carbon factors are: 
• PGE (PO): 1,052 kg CO2/MWh, down 1.8% 
• PPC (GR): 895 kg CO2/MWh, down 5.4% 
• EPH (CZ): 687 kg CO2/MWh, down 5.0% 
• RWE (DE): 591 kg CO2/MWh, down 14.4%  
• A2A (IT): 391 kg CO2/MWh, down 9.3%

Top five emitters: 
• RWE (DE): 89 Mt CO2, down 25%
• EPH (CZ): 70 Mt CO2, down 8.4% 
• PGE (PO): 61 Mt CO2, down 13%
• Engie (FR): 33 Mt CO2, stable
• Enel (IT): 33 Mt CO2, down 32%
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1.1.  In 2019, the carbon factor 
continued on its downward 
trend to reach a new all-time 
low 

2015 was a year of climate commitments 
for the world and for the European Union 
in particular, with the 21st Conference of 
the Parties to the United Nations 
Framework Convention on Climate 
Change (COP21) held in Paris. The EU 
confirmed its commitment to addressing 
climate change, pledging to reduce its 
greenhouse gas emissions by 40% from 
1990 levels by 2030. This commitment 
extended the scope and term of the 2020 
objective3 already set by the EU and 
required a meaningful decarbonisation of 
the European economy. Measured 
against expected growth in GDP, if the EU 
is to meet its Paris Agreement 
commitments, its carbon intensity4 will 
have to contract by 3.2% each year until 
20305. 

At the current rate, countries will not meet 
their nationally determined contributions 
(NDCs). In 2019, global carbon intensity 
was only 2.4% lower than in 2018, which 
is well below the pace needed to meet 
the Paris Agreement objective. Keeping 
global warming below 1.5°C requires a 
global decarbonisation rate about five 
times higher than the levels observed in 
2019. 

The agreement's main member states3 
have achieved notable reductions, 
including 6.6% in Germany, 4% in the 
United Kingdom, 3.6% in France and 
3.5% in Italy. In 2019, GHG emissions6 
decreased by 3.7% in Europe (EU-27) 
compared to 2018 and by 24% 
compared to 1990 levels, while Europe’s 
GDP increased by 1.5%: this decrease 
can be explained by the decrease in 
electricity generated from coal in favour 
of electricity generated from gas-fired 
plants and renewable energy sources. By 
comparison, the world’s two largest 
greenhouse gas emitters, China and the 
United States, achieved very different 
results in 2019. While China reduced its 
carbon intensity by 2.8% during the year, 
it still remains 2.5 times greater than in 
Europe. The United States, whose carbon 
intensity is 1.5 times higher than the EU’s, 
achieved a reduction of 4.7% in 2019.

Europe’s main utilities saw an overall 
decline in electricity production in 2019 
compared to 2018. The dip of 6% in our 
selection’s electricity production was 
accompanied by a significant decrease of 
18% in their CO2 emissions in 2019. Our 
selection continued to opt out of using 
coal as a raw material, which shed 5.1 
points in the energy mix, leading to a 
substantial reduction in CO2 emissions as 
production declined and a subsequent 

drop in the European carbon factor (see 
section 3.3). Overall, the 12.9% decrease 
in the carbon factor for the main 
European utilities for 2018-2019 is in line 
with the “Net Zero Economy” index 
published for Europe5 (-5.2%).

1.2. Purpose of the study

The purpose of this study is to identify, 
consolidate, standardise and present 
comprehensive information on CO2 
emissions by Europe’s largest electricity 
utilities and to analyse the main trends 
between 2001 and 2019.

1.3. Limits of the study

We do not provide comments or opinions 
on energy prices or the impact of CO2 in 
the assessment of the companies 
included in this study. 

1. Context, purpose and limits of the study 

3:  Reduce greenhouse gas emissions by 20% from 
1990 levels, increase the proportion of energy 
produced from renewable sources to 20% of 
consumption and improve energy efficiency by 20%.

4:  Carbon intensity is defined as emissions from a 
country’s energy sector (emissions produced from 
energy production, including electricity production 
and emissions from transport) in relation to its GDP.

5:  Source: “Net Zero Economy Index 2020: The 
Pivotal Decade” (PwC Study, December 2020).

6:  Source: “Kick-Starting the Journey Towards A 
Climate Neutral Europe – EU Climate Action Progress 
Report” (European Commission, November 2020)
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2.1.  Data collection in Europe

Most of the companies in our selection 
have posted data directly on their 
websites or in their Annual Reports and/
or Environment/Sustainable Development 
reports. The level of transparency of the 
disclosed data has not improved 
significantly on previous years. While 
some companies publish a detailed 
geographic breakdown of CO2 emissions 
from electricity generation, along with the 
related carbon factor, this information is 
more difficult to come by for others who 
publish aggregate data and do not 
distinguish between emissions 
attributable to heating and emissions 
attributable to electricity production. 
Moreover, relatively few utilities provide 
explanations for changes in emissions 
figures. Following the updates to 2018 
figures made by the various companies 
covered by this study (changes in scope, 
corrections, updates to forecasts, etc.), 
the amount of electricity generated by the 
utilities in our selection in 2018 
(2,011 TWh) has changed in relation to 
the figure reported in our 2019 study 
(1,861 TWh). 

For companies producing both electricity 
and steam, total CO2 emissions and 
energy production were taken into 
account. This represents a change in 
methodology from 2016 onwards, 
compared to earlier editions of the study, 
in which aggregate emissions were 
allocated to electricity in proportion to the 
percentage of electricity in total energy 
output. This will not impact the carbon 
factor calculated for each company in our 
selection but it may affect the weighting 
of each utility in the calculation of the 
average carbon factor for the selection.

We are aware that some data may be 
approximate, particularly in cases where 
data have been extrapolated. However, 
we believe that the margin of error 
regarding direct greenhouse gas 
emissions does not exceed 10%.

2.2. Coverage

Electricity production in the EU-28 
amounted to 3,086 TWh7 in 2019, down 
1.1% compared to 2018 (3,123 TWh). 
The companies in our selection account 
for 1,885 TWh, or 61% of all electricity 
generated in the region. 

The emissions analysed in this report 
amount to 469 Mt CO2/year or 55% of 
total emissions for the energy sector in 
Europe (EU-28 plus Norway), which are 
currently estimated at 855 Mt CO2/year8.

2.3. Scope

To make the results of the study as 
relevant as possible, our scope is limited 
to:
• European emissions9.  
•  emissions attributable to electricity and 

heat generation (i.e., excluding 
emissions from subsidiaries in other 
sectors).

The 2019 scope is unchanged on 2018, 
which means our selection is still made 
up of 24 companies. 

Following the merger between certain 
groups in our selection, readers are 
reminded that:
•  Innogy’s activities are accounted for in 

the data for RWE. In 2019, the two 
German groups E.ON and RWE 
rethought their respective strategies. 
RWE was to focus on electricity 
generation with the emphasis on 
renewable energy sources, and E.ON 
would prioritise distribution and 
services. The two companies reached 
an agreement: E.ON acquired 76.8% of 
RWE’s shares in Innogy, and, in return, 
almost all of E.ON’s renewable energy 
activities, Innogy’s renewable energy 
activities, a 16.67% stake in E.ON, and 
various other assets were transferred to 
RWE.

•  The Fortum and Uniper groups are 
presented separately for the final time in 

this 19th edition. As the majority 
shareholder owning more than 75% of 
Uniper shares, Fortum started to 
consolidate Uniper as a subsidiary from 
March 2020.

Furthermore, we have decided to keep 
E.ON and Vattenfall in our selection, in 
order to remain consistent with prior year 
selections but also to highlight Vattenfall’s 
renewable strategy.
Since the 17th edition, we have been 
using the approach explained in 
section 2.1 to collect data on emissions 
attributable to electricity and heat 
generation as well as electricity and heat 
sold.

When consolidated emissions data were 
unavailable, the figures from recent 
acquisitions were added 

using the control approach rather than 
the equity approach in accordance with 
the recommendations of the GHG 
Protocol10.

Wherever possible, historical data for 
companies included in this study were 
restated for the period 2001-2018 in 
order to highlight trends on a comparable 
scope basis. 

2. Methodology and sources
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2.4. Published information

2.4.1.  European analysis (24 
companies)

We analysed the 24 leading European 
electricity utilities based on the following 
criteria:
•  electricity and heat production (in TWh). 

We took into account electricity 
generated as opposed to electricity 
sold, which also factors in trading 
activities;

•  emissions (in t CO2/year), corresponding 
to electricity and heat generated;

•  carbon factor (in kg CO2/MWh 
produced);

•  percentage of energy produced from 
renewable sources ;

•  main trends in the carbon factor, 
CO2 emissions and the renewable 
energy ratio.

2.4.2.  Recalculation of historical data

We updated and recalculated historical 
production and emissions data for certain 
companies to take into account recently 
published data.

7:  Source: Eurostat EU28 “Net electricity 
production”, https://appsso.eurostat.ec.europa.
eu/nui/show.do?dataset=nrg_cb_e&lang=en

8:  CITL EU28 sector data “20 Combustion of fuels” 
available at https://www.eea.europa.eu/data-and-
maps/dashboards/emissions-trading-viewer-1.

9:  Excluding emissions from entities outside Europe.

10:  For more information, see: www.ghgprotocol.org.

11:  Renewable energy is energy that comes from 
natural resources such as wind, sunlight, water 
and biomass and can be naturally replenished.
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3.1. Production – 2019 data

Electricity generated by the companies in 
our selection decreased in 2019 (down 
126 TWh, or 6% compared with 2018). 
While production figures for Vattenfall, 
which is one of the largest producers in 
our selection, were flat in relation to 2018 
(up 0.08%), output shot up for our 
second largest producer, Engie (up 12%), 
but went down for the three other 

producers in our top five: EDF (down 
9.0%), RWE (down 12%) and Enel (down 
15%). PPC Group also significantly 
reduced its production (down 17%). The 
largest increases in production within the 
selection were recorded by Engie (up 
19 TWh, i.e., up 12%), Verbund (up 
2 TWh, i.e., up 6.3%) and Fortum (up 
2 TWh, i.e., up 4.7%). EDF was again by 
far the largest producer of electricity in 
Europe (549 TWh, i.e., 29% of the 

selection’s total production), and Engie 
moved up to second place with an output 
of 160 TWh (8% of the selection’s total 
production). RWE moved from second 
place in 2018 to third place in 2019 
(150 TWh, i.e., 8% of the selection’s total 
production).

3. Results for 2001-2019

Electricity production in Europe 2017-2019 (for the 24 companies in our selection)



PwC  | 9

3.2. Emissions – 2019 data

Proforma emissions by the companies in 
our selection fell by 105 Mt CO2, or 18%, 
between 2018 and 2019, the largest 
annual decrease reported over the last 
eight years (down 5% per year since 
2011). Despite a 29.1 Mt CO2 decrease in 
its emissions (i.e., a reduction of 25% 
compared to 2018), RWE remains the 
largest sector emitter in Europe since 
2002, accounting for 89 Mt CO2 in 2019.  

In fact, RWE alone accounted for 19% of 
total emissions by the companies in our 
selection.

2019 has the same top emitters as 2018, 
which rank as follows in decreasing 
order: RWE (89 Mt CO2), EPH 
(70 Mt CO2), PGE Group (61 Mt CO2). 
Together, these three companies 
accounted for 47% of total emissions 
from our selection. None of these major 
emitters recorded an increase in their 

emissions. Behind these top three 
emitters, and retaining virtually the same 
position as last year were Engie 
(33 Mt CO2), the Enel group (33 Mt CO2) 
and the French group EDF (29 Mt CO2). 
The Enel group and EDF have 
significantly reduced their emissions 
compared to 2018 (down 32% and 11% 
respectively).  
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CO2 emissions in Europe 2017-2019 (for all companies in our selection)
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3.3. Carbon factor

The European carbon factor continued to decline in 2019 (down 
12.9 %). The average for our selection of companies was 
249 kg CO2/MWh in 2019 compared to 286 kg CO2/MWh in 
2018. 

The decline in the carbon factor is attributable to a 
proportionally greater decrease in the emissions produced by 
the companies in our selection than in their total production. 
Total electricity output fell from 2,011 TWh to 1,885 TWh (down 
6.3%), whereas total CO2 emissions fell from 575 Mt to 469 Mt 
(down 18.3%). The decrease in the energy companies’ carbon 
factor is due to a lower-carbon non-renewable energy mix 
rather than an increase in the proportion of output from 
renewable energies. In 2019, the proportion of renewable 
production increased (up 4.2%, i.e., down 11 TWh), which is 
higher than the fall in the proportion of non-renewable 
production (down 1.2%, i.e., down 115 TWh). 

The carbon factor of certain companies in our selection varied 
greatly in 2019. Six companies reported a decrease in their 
carbon factor of more than 20%, ranking as follows from the 

highest to lowest increase: Drax (down 50%), Orsted (down 
44%), PVO (down 42%), EnBW (down 31%), Uniper (down 
25%) and EDP group (down 22%). Two companies also 
reported an increase in their carbon factor of more than 10%, 
ranking as follows from the highest to lowest increase: Statkraft 
(up 189% due to increased gas production), and E.ON (up 
32%).

Nevertheless, the carbon factor of nearly half of the companies 
in our selection, i.e., 10 companies, remained relatively stable, 
with a change of less than 10% compared with 2018.  
Over 18 years, the selection’s carbon factor has decreased by 
32%, or 1.8% per year. 

Lastly, EDF’s efforts to maintain the average European carbon 
factor at a relatively low level are particularly important. Without 
EDF, the European carbon factor for our selection would be 
32% higher at 330 kg CO2/MWh. This reflects the scale of EDF’s 
operations in Europe, which, alone, account for 29% of our 
selection (at 549 TWh, the group’s production is three times 
higher than runner-up Engie with 160 TWh) and the 
considerable proportion of nuclear energy (76%) and 
hydroelectricity (8%) in its energy mix. 

Change in the carbon factor for the 24 companies in our selection (in kg CO2/MWh)
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2017-2019 carbon factor by company (for the 24 companies in our selection)
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Position of the top 24 companies in relation to the European carbon factor 

With factors of more than 850 kg CO2/
MWh,) PGE Group and PPC stand out 
from the other companies in our 
selection: EPH, the third most carbon-
intensive group, has a carbon factor of 
687 kg CO2/MWh. 

Fourteen utilities had a carbon factor 
below the European average in 2019, 
compared to thirteen in 2018. In contrast 
to last year, there is a downward trend for 
the companies with the highest carbon 
factors: PGE Group (down 1.8% with 
1,052 kg CO2/MWh), PPC (down 5.4% 
with 895kg CO2/MWh), EPH (down 5% 

with 687 kg CO2/MWh) and RWE (down 
14.4% with 591 kg CO2/MWh). This trend 
can be seen in almost all the companies 
in our selection. 
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Electricity generated from renewable energy sources in Europe 2017-2019 in TWh (for all of the companies in our selection)

3.4.  Use of renewable energies in 2019: stagnation in value but increase in the energy mix
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3.4.1  Stagnation in value of electricity generated from 
renewable sources

Our analysis of the 24 utilities in our selection showed a 
stagnation in electricity generated from renewable resources 
(447 TWh in 2019) after the increase seen in 2018 (458 TWh), 

Change in the percentage of total electricity generated from renewable energy sources between 2016 and 2019 (for the 24 companies in our selection)
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renewable sources has in fact increased by around 26%. From 
2011-2019, the proportion of renewable energies in the energy 

mix continued to rise, increasing at an average annual rate of 
approximately 3%. 

but an increase in the proportion of electricity generated from 
renewable sources in the energy mix, which rose from 22.8% in 
2018 to 23.7% in 2019. 
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The European average of the proportion 
of renewables in the energy mix reached 
a new peak of 23.7% in 2019, its highest 
level since this study was first published. 
There is, however, a great deal of 
disparity in the energy mix of the 
companies in our selection. Trailing 
Statkraft and Verbund, whose energy mix 
is more than 90% renewables given the 
excellent conditions for hydroelectricity in 
Scandinavia and the Alps, ten other 
companies have managed to increase the 
proportion of renewables in their mix to 
more than 30%. Orsted notably increased 
the proportion of renewable energies in 

its energy mix by 10 points to 84% in 
2019, thanks to capacity developments in 
the United Kingdom and Germany. Drax 
continued its gradual phase-out of coal in 
favour of other energy sources 
(transitioning to biomass and for the first 
time this year to hydropower and natural 
gas). Renewable energy now represents 
79% of its energy mix.

The accompanying charts show that the 
companies producing the largest 
amounts of electricity from renewable 
energies in Europe do not necessarily 
have the highest proportion of renewable 

sources in their energy mix. EDF, for 
example, is the largest producer of 
renewable energy in our selection, but 
still one of seven companies in our 
selection that derived less than 15% of 
its total output from renewable sources in 
2019. Eneco, on the other hand, 
generated more than 35% of its electricity 
from renewable sources but ranks only 
21st in renewable energy production.

Percentage of renewable energy in the mix (for all companies in our selection)

3.4.2 The proportion of renewable energies in the energy mix reached 23.7%
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Main changes in electricity generated from renewable energy sources in TWh between 2018 and 2019

Increases and decreases in the production of electricity from 
renewable sources by the utilities in our selection were 
balanced in 2019 (13 companies up and 11 down). With a 
9 TWh decrease in production from renewables in 2019 (down 
11% on production from renewables in 2018), mainly 
attributable to very unfavourable weather conditions over the 
first nine months of the year for hydropower generation 
(production in France fell by more than 14% compared to 2018), 
EDF experienced the most significant change. Iberdrola – 
Scottish Power also saw a decrease in its production from 
renewables of 19% in 2019 (down 6 TWh) due to weaker 
hydroelectric production in Spain and the sale of part of its 
hydroelectric production assets in Scotland to Drax. On the 
other hand, RWE’s production from renewables increased by 
4 TWh (up 30% on 2018) thanks to an asset swap with E.ON 

towards renewable assets, the increase in wind power 
production thanks to good weather conditions, the conversion 
of coal-fired power plants into biomass power plants and the 
increase in capacity in the Netherlands and Belgium (wind 
power and biomass generation). Statkraft’s production from 
renewables fell by 4 TWh due to a decrease in hydropower 
production in Northern Europe, explained by extreme weather 
events and the overhaul of several production sites. EDP saw a 
decline in its production from renewables of 3 TWh (down 14% 
in relation to production in 2019) due to unfavourable weather 
conditions on the Iberian Peninsula. In December, the group 
announced the sale of certain assets to reduce its hydroelectric 
production capacity in the region in order to rebalance its 
portfolio and be less dependent on weather conditions.

 (10)

 (5)
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Power
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An analysis of the trends in the energy 
mix of our selection of 24 companies 
shows that hydropower by far remains 
the primary source of renewable energy 
used, accounting for 15.5% of the mix. 
With 282 TWh, hydropower ranked as the 
fourth largest source of electricity for the 
selection after nuclear, coal and natural 
gas. Statkraft and EDF alone accounted 
for more than one-third of the selection’s 
hydroelectric production (19% and 16% 
respectively). This proportion increases to 
close to 70% if we add Vattenfall, 
Verbund and Enel. For Statkraft and 
Verbund, hydropower represents 87% 
and 90% of their energy mix, respectively.

Wind power remained the second largest 
source of renewable energy for the 
selection, and accounted for 6.3% of 
total production (115 TWh). Wind power 
production was up by almost 9.5% 
compared to 2018. While Iberdrola & 
Scottish Power and RWE were the main 
producers in 2019, producing 17 TWh 
and 16 TWh respectively (i.e., 29% of our 
selection’s total wind power output), 
Orsted was the largest user in proportion 
to total output (48% of its energy 
generation comes from wind power). All 
three have a particularly strong presence 
close to the North Sea, where weather 
conditions are favourable for the 
production of wind-generated electricity. 
Favourable weather conditions and the 

commissioning of a new wind farm and 
acquisition of existing wind farms in 
France and Sweden, also enabled EnBW 
to increase its production of wind-
generated electricity by 49%. 

Other renewable energies represented 
less than 2.7% of the energy mix for the 
companies in our selection. First place 
went to biomass energy, which, at 1.8% 
of the selection’s total energy mix, was 
stable on 2018. Drax retained its position 
as the number one producer of biomass 
power in the selection, with stable 
production levels of around 13 TWh. In 
second place was solar power, which 
has yet to be properly developed by the 
utilities, accounting for just 0.10% of the 
selection’s energy mix. EDF, Engie and 
Enel alone produce almost half of the 
selection’s solar energy, with a cumulative 
amount of 1,133 GWh.

For fossil fuels, the most significant trend 
in 2019 was the sharp and continued 
decline (down 29%) in the proportion of 
coal in our selection’s total European 
energy mix since 2018. The 126 TWh 
drop in electricity generated using coal 
and lignite by the utilities in our selection 
is explained by plummeting consumption 
levels amongst many producers, which 
have chosen to either dismantle their 
assets or sell them on to a small number 
of companies whose strategies focus on 

greater use of coal and lignite. One such 
company is EPH, which took over 
Vattenfall’s lignite mine assets in 2016 
and now ranks as Europe’s largest 
producer of coal-fired electricity (25% of 
our selection’s coal-fired production), 
followed by RWE (20% of our selection’s 
coal-fired production) and PGE Group 
(17% of our selection’s coal-fired 
production).

The drop in the production of coal-fired 
electricity this year went hand-in-hand 
with an increase in the use of natural gas 
(up 6%), which is contrary to what we 
saw last year. In 2019, natural gas 
represented 17% of the selection’s 
energy mix, compared with 14% in 2018. 

Nuclear energy was still the leading 
source of electricity production in Europe 
(39% of the energy mix of the utilities in 
our selection despite the gradual 
withdrawal of German utility companies 
from nuclear). 

4.  Change in the energy mix – focus on 
renewable energy sources 
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Changes in the energy mix (TWh) between 2018 and 2019
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Appendices 
Company data

Country Company
2019 2018 2017

Production 
(TWh)

Emissions  
(t CO2)

kg CO2/MWh Production 
(TWh)

Emissions 
(t CO2)

kg CO2/MWh Production 
(TWh)

Emissions 
(t CO2)

kg CO2/MWh 

France EDF 549 28,750,007 52 603 32,322,000 54 600 46,521,765 78

Italy A2A 17 6,770,359 391 17 7,304,368 431 17 7,867,127 473

Germany EnBW 48 11,218,306 235 53 18,156,096 339 50 18,160,072 362

Germany RWE 150 88,890,000 591 171 118,000,000 690 192 131,000,000 682

Germany E.ON 39 3,060,000 79 40 2,390,000 60 36 1,870,000 52

Germany Uniper 58 22,000,000 382 67 34,200,000 508 72 36,900,000 510

Sweden Vattenfall 130 19,300,000 148 130 22,000,000 169 127 23,100,000 181

Czech Republic EPH 102 69,862,010 687 105 76,236,820 723 100 76,100,000 761

France Engie 160 32,700,942 204 143 32,731,541 228 132 37,625,989 286

Italy Enel 110 32,684,024 296 129 47,719,080 369 137 56,170,137 411

Portugal EDP 41 9,885,000 244 46 14,432,000 314 34 17,737,000 525

Czech Republic CEZ 71 25,679,499 360 70 26,421,061 380 63 25,154,400 400

Finland Fortum 47 1,246,510 27 45 1,130,580 26 47 1,273,800 28

Greece PPC 26 23,096,000 895 31 29,520,000 946 33 31,740,000 974

Norway Statkraft 61 1,586,300 27 63 587,600 9 64 818,000 13

Austria Verbund 34 1,073,000 32 32 1,070,000 33 33 1,347,506 41

Spain Gas Natural Fenosa 26 10,539,270 301 28 13,410,726 342 28 11,380,342 407

United Kingdom Drax 17 1,958,000 113 18 4,139,000 226 20 6,149,000 307

United Kingdom Scottish & Southern 28 8,148,096 288 31 8,757,140 284 33 10,155,000 307

Finland PVO 16 900,000 57 16 1,600,000 98 14 1,000,000 70

Denmark Orsted 25 1,827,540 74 26 3,344,692 131 26 3,892,342 151

Spain/United Kingdom
Iberdrola + 
ScottishPower

63 5,847,947 93 71 7,200,956 102 64 8,916,861 139

Netherlands Eneco 9 1,739,563 191  10  2,034,000  212  9  1,953,883  211 

Poland PGE Group 58 60,663,255 1,052 66 70,186,130 1,071 56 59,452,692 1,066

Total  1,885    469,425,628  249    2,011    574,893,790  286    1,985    616,285,916  310   
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