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Sources: IEA Global EV Outlook (2023), Trading Economics

Raw material prices have seen 
unprecedented highs in recent years

Lithium-ion battery costs will continue to 
decline

Historic raw material and battery system costs

THEMA’s projected stationary battery system CAPEX development between 2025 

and 2055

• We expect battery system costs to continue to decrease as prices 
normalise further and next-generation technologies are available. 

• However, price outlooks currently have a large margin of error.

The battery in the power system: Function and complications

• Battery system prices have consistently declined since the 1990s but 
experienced an uptick in 2022.

• Record high raw material prices and very high demand

• Battery system prices saw a new record low in 2023.

• Lower material prices, lower demand and higher production capacity
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Battery prices will face big uncertainties going forward

The battery in the power system: Function and complications
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Geopolitical instabilities give rise to even higher uncertainties in battery system 
price forecasts

There is a trade-off to moving away from Chinese batteries:

Key players in the battery supply chain

China dominates all stages of the 
battery supply chain

Europe could by 2030 become as dependent on China 
for batteries as they were on Russia for energy before 
the Ukraine war.1

Data from Supply chain analysis and material demand forecast in strategic 
technologies and sectors in the EU (JRC, 2023)

                                                          
                                                          
                

                                                             
                                                     
        

1Reuters (2023)
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https://www.reuters.com/business/energy/eu-may-become-hooked-china-batteries-it-was-russian-energy-paper-2023-09-17/
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Using batteries profitably in the Intraday and other power markets 

The intraday market offers battery-owners two 
advantages over the day-ahead market
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Higher price spread for arbitrage

• Buy power cheaper than in the day-

ahead market

• Sell at higher prices than in day-

ahead market

Asset-backed trading

• Buying and selling power within the 

same hour

• The battery might not even run, 

unless the battery operator fails to 

achieve a net-zero position

1

2

Example week for Day-ahead vs Intraday markets in 2023
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THEMA has a framework in place to assess future revenue potential on the intraday 
and other markets

Using batteries profitably in the Intraday and other power markets 

Key Prediction model

Further analysis needs

Use historic data to train machine learning 

regressors

• Understand how price spreads translate into revenue potential

• Stress-test these revenues, understand risks (cashflow, revenue, weather, 

etc.)

Understand future hourly 

price spreads

Result: spot price and 

predicted spread
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