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Net electricity flows 2024: 
 

France consolidated its role as Europe's main exporter of 
electricity in 2024 

 

 
Fig. 1 - European exchange pattern 2024 

European electricity exchanges in 2024 continued the trend from 2022 to 2023. 
 
France has increased its nuclear 
production by 82 TWh since 
2022. Low electricity consump-
tion has contributed to the rec-
ord high exports. Other im-
portant exporting nations are 
Sweden, Norway and Switzer-
land. 
 
The largest importer is, as usual, 
Italy. Other significant importers 
are the British Isles, Germany 
and Belgium. Germany's balance 
deteriorated by 50 TWh since 
2022. 
 
Fig. 1 shows a main flow from Scandinavia towards Great Britain and the continent. From 
Northern Germany, a part is distributed further south through Poland, the Czech Republic 
and Austria. Another main flow goes from France in all directions. 

Fig. 2 - France's nuclear production is back to normal levels 
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High utilization of transmission despite low net flows 
Some transmission connections exchange large quantities in both directions. This can result 
in low net exchanges, but it does not mean that the facilities in question are underutilized. 
 

 
Fig. 4- Exchanges between the Netherlands and Denmark during week 43 2024 

An example is the HVDC connection between the Netherlands and 
Denmark. Here the net exchange is an export from Denmark of 0.6 
TWh, but it is the result of an export of 2.3 TWh and an import of 
1.7 TWh, i.e. a total transport of 4.0 TWh. This gives a capacity 
factor of 65%. 

A few cases are shown in fig. 4. 

Uncoordinated planning 

The European transmission systems 
are generally highly utilized. 
 
The long-term planning of electricity 
demand, production and transmission 
should be carefully coordinated. 
 
The price variations and the amount of 
zero and negative prices indicate the 
grid problems. 
 
The three elements should be kept in 
reasonable balance. This has not been 
successful in several countries. The 
reason is that political ambitions usu-
ally only include production. Line con-
struction takes much longer than the 
installation of wind turbines and solar 
cells. This creates a permanent short-
age of transmission capacity. 
 
In Denmark's case, the flexible de-
mand, which was supposed to produce 
hydrogen and balance the uneven pro-
duction, is not yet a proven technol-
ogy. That is why things have gone 
completely wrong in Denmark. 
 
The bottlenecks create price variations 
and negative spot prices. Due to the increasing capacity of solar power, negative spot prices 

Fig. 5 – Average spot prices for European price zones. There 
are high numbers of hours with zero or negative spot prices, 
particularly in Finland, Sweden, the Netherlands and in Ger-
many. Source: Entso-e Transparency Platform. 

Fig. 3 - European cases 
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are now increasingly occurring in the middle of the day. This is particularly affecting the 
value of solar energy, as solar cell production takes place in the middle of the day. 

Large drop in the commercial value of solar energy in 2024 

Most discussions about cost of 
electricity production ignore the 
fact that the commercial value 
depends on the market price at 
the time of production. The cost 
per kWh is the standard bench-
mark. 
 
However, the seller can earn 
more by producing when the 
market price is high. For each 
type of production, the average 
commercial value of the year's 
production can be calculated 
with a list of production per hour 
and the corresponding spot 
prices. It turns out that the dif-
ferences are quite large. 
 
Fig. 6 shows German results. 
The price levels in 2022 and 
2024 are rather different be-
cause 2022 was at the top of the gas supply crisis. For both years, the value of consumption 
is set to 100%. 
 
It is obvious from fig. 6 that dispatchable production achieves values above 100%, e.g. as 
an average in 2024 for all fossil fuel production 115%. The value of wind energy was higher 
in 2024 than in 2022, but still less than 100%. Solar energy dropped from 94% in 2022 to 
57% in 2024. The corresponding solar energy values for Denmark are 102% in 2022 and 
66% in 2024.  
 
This loss of trade value is a serious blow to the solar energy industry. It could have been 
predicted by a simple system simulation. This clearly shows the lack of coherent planning. 
 
The commercial value per MWh of the total German production was only 94% of load value 
in 2024. This fact suggests that Germany’s net import must have been expensive in 2024. 
The value of the net import was 143 €/MWh or 174% of the load value. 

37% growth in solar energy in Europe from 2022 to 2024 

In 2024, several key European trends from the previous year continued (Fig. 7). The use of 
coal continued to decline to half of its 2022 level. In 2024, lignite accounted for 73% of its 
2022 production. Gas-fired electricity generation increased slightly in 2024, but was only 
around 70% of its 2022 level. 
 

Fig. 6 – Germany 2022 and 2024. Commercial values per type of pro-
duction in 2024. Source: Entso-e Transparency Platform. 
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On the other hand, onshore wind grew by 
27% compared to 2022, and solar power 
grew by 37%. Wind and solar power ac-
counted for 43% of total electricity genera-
tion in 2024. 
 
The growth in nuclear generation is broadly 
in line with the nuclear growth in France. 
 
The share of production with fossil fuels has 
fallen from 34% in 2022 to 23% in 2024. 
This is going in the desired direction, but 
probably not as quickly as many would like. 
  

Fig. 7 - Electricity generation 2022 to 2024 
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Annex 1 
European electricity  

production overview 2023 
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Annex 2 
European electricity  

production overview 2024 
 

 


