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A different production pattern in Europe in 2022 
 
 A previous note1 showed that European electricity flows have changed 
significantly from 2021 to 2022. Most people have an explanation, of-
ten reflecting their political views: 
 

- Russia is an unreliable supplier of gas. 

- Failure of nuclear power, particularly in France. 

- Wind and hydro resources change from year to year 
 
The note left essential questions unanswered: 
 

- Was the combination of circumstances in 2022 just a normal 
stochastic variation that should be offset by operational re-
serves? 

- Which contingencies should the European power systems be 
prepared for? 

- Which types of fuel replaced the missing production? 

- Did the change have an impact on climate measures? 

- How could Sweden discuss an electricity crisis and become Eu-
rope’s largest electricity exporter at the same time? 

 
This note will not answer all questions, but it will discuss the issues 
based on production per type for 18 countries as collected from ENTSO-E’s Transparency 
Platform. See annual data for 2021 and 2022 on annex 1 and 2. 

Inconsistent data 

Net import per country was calculated from the exchange data (fig. 1). Net import can also 
be found from annual production and consumption. These data are in fair agreement for 
most countries, but unfortunately, there are some inconsistencies. 
 
Most data for the transparency platform are collected from SCADA-systems2 in control cen-
ters. Such data are called non-validated data. Data can be estimated or missing for some 
hours. The advantage is that non-validated data are available soon after the operating hour. 
It may take weeks or months before the final settlement data are available, and one or two 
years until the publication of official national statistics. 
 
There is no realistic alternative to the ENTSO-E Transparency Platform when electricity data 
for many European data are needed. Therefore, it is necessary to read the conclusions in 
this note with reservations. 

Lost nuclear and hydro power replaced by new wind and PV in 2022 

The electricity consumption was 1.9% lower in 2022 than in 2021, and the total production 
decreased by 1.2% (fig. 2). 
 

                                           
1 http://pfbach.dk/firma_pfb/references/pfb_france_rushed_down_from_net_export_to_net_im-
port2023_01_28.pdf 
2 SCADA: System Control And Data Acquisition 

Fig. 1 - European net 
imports of electricity 
2022 
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The fossil generation for all countries in 
2022 was 47 TWh (5.5%) higher than in 
2021. The share of non-fossil production 
changed from 67.8% to 65.6%. 
 
The 47 TWh increase in fossil production 
mark a climatic decline from 2021 to 2022. 
 
Nuclear and hydro energy had the largest 
falls in 2022 (all countries): 

- Nuclear: -114 TWh (-17%) 

- Hydro: -42 TWh (-10%) 
 
The loss was counterbalanced by several 
technologies, including 

- Wind onshore: +43 TWh (+13%) 

- Solar: +28 TWh (+21%) 

- Gas: +24 TWh (+5%) 

- Coal: + 13 TWh (+7%) 

- Wind offshore: +9 TWh (+13%) 

- Lignite: +9 TWh (+5%) 
 
The increased production from wind and so-
lar are probably results of new plants. 
 
Nuclear generation declined in 2022 in three countries: 

- Belgium: -6 TWh 

- Germany -33 TWh 

- France: -81 TWh 
 
Other countries had increasing or constant nuclear output. 
 
Was 2022 a special year or within normal variations? 
 
The technical security of supply was quite normal in 2022. The technical systems worked as 
intended. The gas-fired generation grew in spite of interrupted Russian gas supplies. The re-
sult was higher energy costs. 
 
The reduced inflow of water to the hydro systems was a quite normal variation. The occur-
rence of dry and wet years have been known for decades. The reduced availability of nuclear 
power has been known for some time, both for Germany and France. There was sufficient 
time for preventive measures before 2022. 
 
The high market prices for electricity suggest that larger storage capacity for natural gas and 
correspondingly larger amount stored gas could have resulted in more moderate price in-
creases, while stronger electricity grids could have reduced the price differences across Eu-
rope. 
 
Larger fuel storages and stronger transmission grids could have been efficient preventive 
measures. 

Fig. 2 - Changes from 2021 to 2022 for 18 European 
countries 
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Large changes in a few countries 

France had the largest change in the electricity balance from 2021 to 2022. The nuclear gen-
eration was reduced by more than 80 TWh. On the top of that, the generation from hydro-
power went down by 12 TWh. 
 
The French losses of nuclear and hydro production were partly relieved by increased gas 
fired production (10 TWh). 
 
The nuclear decline is a combination of a planned upgrade program (the “Grand Carénage”) 
and accidental variations, such as the COVID-19 pandemic and the drought, which reduced 
the amount of cooling water for the nuclear units. The drought was also responsible for the 
reduced inflow of water to the hydro systems. 
 
It has not been possible to get complete data for Great Britain and Ireland after Brexit. The 
available data indicate an unchanged fossil generation, but a considerable growth of wind 
and solar energy from 2021 to 2022. 
 
Spain increased the fossil generation by 18 TWh, of which 15.5 TWh was gas-fired and 2.8 
TWh coal-fired. The electricity demand went down by 8.1 TWh, while the generation of solar 
energy increased by 5.7 TWh. Spain was a major supplier of replacement for the lost nuclear 
energy. 

Electricity crisis in Europe’s largest electricity exporting country 

Sweden was also in 2021 a major supplier for the rest of Europe with 25.2 TWh. The net ex-
port increased to 33.0 TWh in 2022. The electricity production was practically unchanged, 
but the demand went down by 7.8 TWh. 
 
In spite of the export success, the electricity 
crisis played an important role in the public 
debate in Sweden in 2022. There was no 
supply crisis, but a price crisis. 
 
Sweden has four bidding zones (SE1 to SE4) 
in the electricity market. The four zones had 
similar spot prices until mid-2021, when the 
prices began to rise in the southern part of 
Sweden (SE3 and SE4, fig. 3). The dismay 
among consumers in the southern Sweden 
is understandable. 
 
The high electricity prices are unfavorable to Swedish consumers, but an advantage to Swe-
dish producers and particularly favorable for the Swedish export of electricity. This conflict of 
interests can be a national dilemma. 
 
Several debaters suggested a return to a single price market as in Germany. The market de-
sign is a European problem, which should be solved internationally and not by national pro-
tective measures. 
 
This interesting problem is beyond the scope of this paper, but it deserves a competent dis-
cussion elsewhere. 

Fig. 3 - Price differences created consternation in south-
ern Sweden in 2022 
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Annex 1 

Production overview 2021 
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Annex 2 
Production overview 2022 

 

 
 


