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The thesis assessed the investment attractiveness of utility scale battery energy storage 

systems in 34 European countries for the period of 2026-2035. A qualitative six criteria 

scorecard was developed to analyse and rank countries based on wholesale price volatility 

and price shape, market size and liquidity, reserve and stacking revenue potential, policy 

and regulatory environment, saturation risk, and bankability. Each dimension was given a 

score between 1-5 in increments of 0,25, and the mean of the criteria scores determined the 

given country’s investment attractiveness score. A directional indicator was assigned on 

each criterion to assess the outlook towards 2035. 

The scorecard identified the United Kingdom, Italy, Romania, Ireland and Belgium as the 

five most attractive countries for BESS investments. Four out of five highest scoring 

countries operate a capacity renumeration mechanism and established ways to gain 

contracted revenue for bankability. Revenue stacking support can lift a revenue by 5-30%, 

increasing country score where present. Market size was found to be a differentiating 

factor, as saturation can make a small market project unviable. This factor is partially 

offset by PICASSO and MARI which make smaller countries market pools deeper while 

compressing reserve prices in larger markets. 
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Diplomityössä arvioitiin teollisen mittakaavan sähköenergiavarastojärjestelmien 

investointien houkuttelevuutta 34 Euroopan maassa aikavälillä 2026-2035. Maiden 

laadullista analyysia ja keskenäistä vertailua varten kehitettiin kuuden kriteerin 

pisteytystaulukko, joka perustuu sähkön tukkuhintojen volatiliteettiin ja hintaprofiiliin, 

markkinakokoon ja likviditeettiin, reservi- ja tulovirta pinoamisen mahdollisuuksiin, 

poliittiseen- ja sääntely ympäristöön, saturaatioriskiin sekä rahoituskelpoisuuteen. Kukin 

ulottuvuus pisteytettiin asteikolla 1-5 portaittain 0,25 pisteen välein, ja kriteeri pisteiden 

keskiarvo määritti maan BESS investoinin houkuttelevuuspisteet. Kullekin kriteerille 

asetettiin maakohtainen suuntaindikaattori vuoden 2035 näkymien arvioimiseksi. 

Pisteytystaulukko osoitti Yhdistyneen kuningaskunnan, Italian, Romanian, Irlannin ja 

Belgian houkuttelevimmiksi maiksi sähköenergiavarasto investoinneille. Neljässä viidestä 

korkeimman pistemäärän saaneesta maasta on kapasiteettimekanismi ja vakiintuneet keinot 

saavuttaa sopimusperusteista tuloa rahoituskelpoisuuden tueksi. Tulopinoamisen tuki voi 

nostaa investoinnin tuottoa 5-30 %. Markkinakoon todettiin olevan erottava tekijä, sillä 

saturaatio voi tehdä pienen markkinan hankkeesta kannattamattoman. Tätä vaikutusta 

tasapainottavat osittain PICASSO- ja MARI-alustat, jotka syventävät pienempien maiden 

markkinoita, ja samalla supistavat reservihintoja suuremmilla markkinoilla. 
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1  Introduction 

The European electricity system is undergoing a structural transformation driven by the 

large-scale displacement of synchronous thermal generation by weather dependent variable 

renewable sources. Wind and solar power accounted for a record share of European 

electricity production in 2025, and EU member states have committed to high renewable 

capacity targets through 2030 (Ember 2025). As synchronous generation retires the grid 

inertia support and balancing capacity require alternative supply. Battery energy storage 

systems are increasingly identified as one of the solutions for this. 

Battery energy storage systems (BESS) deployment has accelerated in the recent years. 

European battery storage capacity reached approximately 61 GWh by the end of 2025 with 

utility-scale installations overtaking residential deployment for the first time (SolarPower 

Europe 2026).  

Revenue conditions vary across European electricity markets. Markets with capacity 

remuneration mechanisms, deep ancillary service pools, and high wholesale price volatility 

offer different investment conditions from markets where batteries depend on merchant 

revenues alone. Investment decisions therefore require an understanding of which markets 

offer favourable conditions. 

1.1  Background of the thesis 

Prior academic research on BESS investment across European markets is limited in 

geographical scope. Hu et al. (2022) assess revenue potential across the major European 

electricity markets and confirm that ancillary services provide higher revenue than energy 

arbitrage as the primary value driver. Parra and Mauger (2022) examine regulatory treatment 

of storage across 12 EU countries and show that grid charge structures are the primary 

determinant of economic viability under the Clean Energy Package framework. Salmon and 

Grubb (2025) conduct dynamic financial appraisal across four European markets, finding 

that system benefits exceed private returns in all assessed countries. No public study has 

applied a consistent multi-dimensional investment attractiveness framework across all 

European markets, including the Western Balkans, the Baltic states following their February 
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2025 synchronisation with Continental Europe, and smaller EU member states where 

regulatory and market conditions differ from the major markets that dictate existing research. 

Industry analyses provide broader coverage but rely on proprietary quantitative models that 

require complete market data and do not extend to all European markets. The academic 

literature contains no systematic cross-country qualitative assessment applicable 

consistently across markets where quantitative market data is limited.  

1.2  Objectives of the thesis 

The objective of this thesis is to assess the investment attractiveness of utility-scale battery 

energy storage systems across 34 European countries for the period 2025-2035, and to 

identify the factors that differentiate investment conditions in those markets. 

The thesis addresses the following research questions: 

- What factors determine the investment attractiveness of utility-scale battery energy 

storage systems across European electricity markets? 

- Which European markets present favourable conditions for utility-scale BESS 

investment through 2035? 

1.3  Scope of the thesis 

The analysis covers 34 European countries: all EU member states, Norway, Switzerland, the 

United Kingdom, and the Western Balkan countries participating in the Energy Community 

(European Commission 2026). The focus is on utility-scale BESS based on lithium iron 

phosphate chemistry, which represents the main technology for stationary storage 

applications above 1 MW (SolarPower Europe 2026). The assessment reflects conditions as 

of early 2026 with a forward looking outlook to 2035. 

The analysis is qualitative. A six-dimension scorecard framework scores each country on 

wholesale price volatility and price shape potential, market size and liquidity, revenue 

potential from reserve products and revenue stacking, policy and regulatory environment, 

competitive landscape and saturation risk, and bankability through contracted and merchant 
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revenue routes. Each dimension is scored on a scale from 1-5, and the scores are averaged 

to produce a comparable overall ranking. 

Project-level financial modelling, site-specific analysis, equipment specification, and 

technology cost projections fall outside the scope of the work. The analysis identifies which 

markets merit deeper analysis rather than providing specific investment recommendations. 
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2  Battery Energy Storage Systems 

Electro-chemical batteries are a common way to store electricity, and they are readily 

available for relatively low costs. The role of batteries in energy systems has evolved, driven 

by advances in technology and the growing demand for efficient energy storage solutions. 

This chapter provides an overview of battery technology from its historical origins to its 

modern applications, focusing on the progression of materials, design, and integration into 

energy systems. 

2.1  Electrochemical battery working principle 

The working principle of a battery is based on the ability to convert energy into electricity 

through reduction-oxidation reactions. A battery is composed of two electrodes: an anode, 

called positive, and a cathode, which is called negative. These two electrodes are separated 

by a medium, called electrolyte, which allows for the movement of ions. Ions are electrically 

biased atoms, that are either positive or negative. (Silva 2016) 

A battery stores and releases energy through charging and discharging. During discharge, 

the anode undergoes oxidation, releasing electrons into the external circuit and generating 

positively charged ions. The electrolyte separating the anode and cathode prevents direct 

electron transfer between them. When the electrodes are connected through an external 

circuit, the potential difference drives electrons from the anode to the cathode, producing 

electric current. At the cathode ions migrating through the electrolyte combine with the 

incoming electrons. The process continues until the chemical reactants are depleted. In 

rechargeable batteries, an external power source reverses the process by driving electrons 

back to the anode and ions from cathode to anode, restoring the original chemical 

composition. (Silva 2016)  

2.2  Lithium-ion batteries 

The foundation for lithium-ion batteries was laid in the 1970s by M. Stanley Whittingham. 

At Binghamton University, Whittingham developed the first rechargeable lithium battery 



18 

 

 

using titanium disulfide TiS₂ as the cathode and lithium metal as the anode. However, this 

design had safety issues, primarily due to the reactive nature of metallic lithium, which could 

form dendrites leading to short circuits and fires. In 1980, John B. Goodenough introduced 

lithium cobalt oxide LiCoO₂ as a cathode material, offering higher energy density and 

improved stability. This advancement provided a safer chemistry for rechargeable batteries. 

Rachid Yazami showed the reversible electrochemical intercalation of lithium in graphite, 

providing a safer and more efficient alternative to lithium metal anodes. (Chen et al. 2022) 

The first commercial lithium-ion battery was launched by Sony in 1991. Sony's design used 

a carbon-based anode and a lithium cobalt oxide cathode. This commercialization marked 

the beginning of use of lithium-ion batteries in portable electronic devices such as music 

players and watches. In 1996, Goodenough, alongside Akshaya Padhi, introduced lithium 

iron phosphate LiFePO₄ as a cathode material. This chemistry offered enhanced safety and 

a longer lifespan due to its stable structure. In 2002, Yet-Ming Chiang at MIT enhanced 

lithium battery performance by doping cathode materials with elements like aluminium and 

zirconium, improving conductivity and capacity. In 2004, Chiang advanced this by using 

nanoscale iron phosphate particles, boosting the battery's energy capacity. (Chen et al. 2022) 

2.2.1  Chemical reactions of lithium iron phosphate batteries 

The battery chemistry used as the reference in the scorecard is lithium iron phosphate 

(LiFePO₄, LFP). The electrochemical reactions for conveying the electrical charge are as 

follows (Cheruvally 2008). 

The chemical reaction for discharging  

𝐹𝑒𝑃𝑂₄ +  𝑥𝐿𝑖⁺ +  𝑥𝑒⁻ →  𝑥𝐿𝑖𝐹𝑒𝑃𝑂₄ +  (1 −  𝑥)𝐹𝑒𝑃𝑂₄ 

The chemical reaction for charging 

𝐿𝑖𝐹𝑒𝑃𝑂4 − 𝑥𝐿𝑖+ − 𝑥𝑒− → 𝑥𝐹𝑒𝑃𝑂4 + (1 − 𝑥)𝐿𝑖𝐹𝑒𝑃𝑂4 
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2.2.2   Cycling durability 

Lithium Iron Phosphate batteries are recognised for their cycle life and thermal stability 

compared to other lithium-ion chemistries (Li et al. 2022). Within average temperature of 

25 ˚C and operating conditions that discharge battery moderately, LFP batteries typically 

offer a cycle life ranging from 2000-5000 cycles before their capacity degrades to about 80 

% of the original capacity (Omar et al. 2014). This results in a degradation rate of 

approximately 0,01 % to 0,05 % per cycle (Cao et al. 2016). When operated with moderate 

charge/discharge rates, optimised and temperature controlled conditions and with shallow 

depths of discharge (DoD) the cycle life of LFP batteries can extend up to 7000-8000 cycles 

or more while still retaining around 80 % of their initial capacity (Li et al. 2022).  
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3  Electricity Production in Europe 

Europe's electricity sector is undergoing a fundamental transformation from centralised 

fossil based to distributed hybrid of renewable infrastructure and legacy fossil production. 

This chapter describes the current European energy mix and the expansion of renewable 

energy sources, providing the context in which battery energy storage systems must operate.  

3.1  Energy Mix 

Across the IEA Europe region, which comprises OECD Europe together with the United 

Kingdom, Norway, Switzerland and Iceland, total primary energy supply is approximately 

20 000-21 000 TWh annually of which around 70 % comes from fossil fuels such as oil, 

natural gas and coal. The remainder is supplied by nuclear power, hydropower, bioenergy 

and other renewable sources such as solar and wind. (IEA 2024a) Figure 1 depicts the 

relative sources of European electricity production in 2025. 

 

Figure 1. Electricity production in the European Union as a share of production by energy 

source in 2025 (Ember 2025). 

Oil and its derivatives are the largest energy source in Europe, with annual usage of 

approximately 5 800-6 000 TWh. Its use in electricity production has fallen to about 3-4 % 
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of total oil consumption (IEA 2024b). Oil is primarily used in Europe as a raw material for 

refining or for heating purposes (Eurostat 2022a). About 61 % of oil is refined into fuel for 

transportation or imported directly for transport use (IEA 2022a). The next largest use of oil 

is for non-energy purposes, such as plastic production, asphalt manufacturing, and other 

applications that do not involve direct energy production (IEA 2024a). Around 18 % of oil 

is used for non-energy purposes (IEA 2024a). Approximately 6-7 % of total oil consumption 

is used for industrial purposes and residential heating. Other sectors, including forestry and 

agriculture, public services, and electricity production account for about 3-4 % of total oil 

consumption (IEA 2024b). 

Natural gas is the second-largest fuel for energy production in Europe, with consumption of 

approximately 4 400-4 600 TWh following the Russia-Ukraine crisis. Natural gas is mainly 

used for residential heating, as an energy source and raw material for industry, and for 

electricity production. Residential heating accounts for about 42 % of natural gas 

consumption (IEA 2024a). Natural gas consumption is particularly high during the winter in 

Central Europe, where many homes use gas-based heating systems (Odyssee-Mure 2024). 

About 33 % of natural gas is used for industrial heating and as a raw material in the fuel 

industry. Electricity production accounts for approximately 15 % of total natural gas 

consumption in Europe. The use of natural gas for electricity production has increased in the 

21st century as European countries aim to replace other fossil fuels with gas-fired power 

plants (IEA 2019). About 7 % of natural gas is used for non-energy purposes, particularly in 

the chemical industry for producing methanol and fertilizers (IEA 2020). 

Coal is used in Europe for heat and electricity production, with annual consumption of about 

1 600-1 800 TWh as of 2024, having declined sharply since 2021. Most coal is consumed 

by industrial operations, which account for about 65 % of total coal consumption. Coal 

provides process heat for the steel and cement industries, which rely on coal for cost-

effective energy. About 20 % of coal is used for residential heating, with seasonal 

consumption peaking during the cold winter months. The remaining 10-15 % of coal is used 

for electricity production. Electricity generated from coal is sold to the common electricity 

grid, but coal use for electricity production incurs additional costs due to various taxes and 

regulations (IEA 2024b). 

Nuclear power generates approximately 700-750 TWh of electricity across IEA Europe, 

representing around 23 % of the region's electricity supply. European nuclear production has 



22 

 

 

been subject to political debate and legislation over the past decades, resulting in significant 

variability between countries (Chu & Chang 2012). France remains the main operator, 

generating around 300 TWh from nuclear power which accounts for about 70 % of French 

electricity (Eurostat 2026). Several other member states have decommissioned reactors on 

safety or political grounds. Germany completed a full phase-out of nuclear power by April 

2023, reducing the roughly 140 TWh of annual generation (Eurostat 2026). 

3.2  Renewable Energy 

Major renewable energy sources used in Europe include hydropower, wind, solar, bioenergy 

and waste. These sources generated approximately 1 600-1 800 TWh of electricity across 

IEA Europe in 2024 (IEA 2024a). Wind and solar combined produce roughly 850-950 TWh 

and have together overtaken hydropower as the largest renewable category. Hydropower 

remains structurally important for power flexibility but its share has declined as wind and 

solar build-out has accelerated and new hydropower potential is limited. Wind generation 

has roughly tripled since 2010. Solar is growing also, although its expansion remains 

constrained by available siting area and Europe's variable irradiance conditions. (IEA 2024a) 

Energy produced from biofuels and waste amounts to approximately 550-600 TWh across 

heat, electricity and transport in IEA Europe (IEA Bioenergy 2025). Biofuels are defined as 

liquid, solid, or gaseous fuels produced from biomass (OECD 2013). Solid biomass is 

relevant for the heat segment, accounting for around 80 % of biofuel heat and approximately 

54 % of biofuel electricity. 

Solar power is growing in Europe due to technological innovation, declining costs, and 

climate policies. Solar power has seen widespread adoption across Europe, with southern 

countries such as Spain, Italy, and Greece leading in solar photovoltaic (PV) capacity due to 

their high solar irradiance levels. Northern countries, despite receiving less sunlight, are also 

expanding their solar capacities by using advanced PV technologies that perform under low-

light conditions. Rooftop solar installations and small-scale PV systems are decentralised 

energy systems across Europe and they are not contributing to land use change. Solar energy 

faces challenges related to cyclic nature and grid integration. Solar power generation 

depends on daylight and weather conditions, requiring energy storage solutions to ensure a 

consistent energy supply. (Puertas & Marti 2022) 
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Offshore wind farms have been gaining prevalence due to higher and more consistent wind 

speeds over open waters. Offshore installations provide a more reliable energy source and 

reduce land-use competition which is a consideration in densely populated regions of 

Europe.  (Puertas & Marti 2022). Ongoing improvements in wind turbine technology have 

increased the efficiency and capacity of wind farms in Europe (Puertas & Marti 2022). 

Larger turbines with advanced blade designs and enhanced control systems enable higher 

energy yields, even in low-wind conditions. These technological advancements, combined 

with supportive regulatory frameworks, have made wind power increasingly competitive 

with conventional energy sources (Puertas & Marti 2022). A challenge associated with wind 

energy is its intermittency, as wind patterns are variable which creates fluctuations in energy 

prices (Cozian et al. 2024).  

Parts of Europe's topography make it suitable for hydropower generation. Countries such as 

Norway, Switzerland, and Austria have substantial hydropower resources from their 

mountainous terrain and high precipitation levels. Norway, for instance, generates over 90 

% of its electricity from hydropower (Ahmadov & Van Der Borg 2019). Countries with 

flatter terrain, such as the Netherlands rely less on hydropower due to limited sites for large 

scale installations. Hydropower plants can ramp up or down production within minutes to 

match fluctuations in energy demand helping balancing variable renewable sources like wind 

and solar (Puertas & Marti 2022).   

The expansion of hydropower in Europe faces challenges. Limited availability of suitable 

sites with environmental and regulatory constraints makes it not likely that hydro power is 

expected to have development of new large scale projects. Climate change also poses a risk, 

as changing precipitation patterns and reduced snowmelt can affect water availability for 

hydropower generation. (Puertas & Marti 2022) 

The transition from fossil based fuels is slow in Europe, as countries with fossil fuel reserves 

are reluctant in transitions to renewable technologies. In contrast, resource constrained 

nations in Europe have shown greater ambition in diversifying their energy portfolios with 

wind and solar power. (Ahmadov & Van Der Borg 2019)  
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4  Methods for Analysing BESS investments in Europe 

This chapter introduces the geographical and technological scope of the study, describes the 

six dimension scorecard approach applied to each market, and outlines the data sources and 

limitations that shape the assessment.  

4.1  Scope and methodology approach 

The attractiveness of utility-scale battery energy storage systems is analysed across 34 

European countries for the period 2025-2035 from an investment attractiveness perspective. 

The focus is on lithium iron phosphate based systems. The geographical scope covers the 

Nordic countries, the Baltic states, Western and Central Europe, Southern Europe, the 

Western Balkans, and the United Kingdom. 

A qualitative market assessment is combined with a scorecard framework. Each country is 

evaluated through a six phase analysis covering market structure, value drivers, policy 

environment, volatility characteristics, revenue stacking feasibility, and the assessment 

between system level value and private investor returns. Transmission system operator 

publications, energy regulators, and government agencies provide institutional material on 

market design, connection policies, and adequacy assessments. Industry reports supplement 

the academic and institutional sources where academic coverage is not yet widely available. 

4.2  Scorecard framework 

Six evaluation dimensions are scored on a scale from 1-5. A score of 1 indicates weak or 

unfavourable conditions for utility-scale battery investment, while a score of 5 indicates 

favourable conditions. Each score is justified by specific findings from the country level 

analysis. 
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4.2.1  Dimension 1: Volatility and price shape potential 

Wholesale electricity price volatility determines the energy arbitrage opportunity for 

batteries. The amplitude and timing structure of electricity pricing define how much value a 

battery can capture through charging during low-price periods and discharging during high-

price periods. Schischke and Rathgeber (2026) analyse European electricity price volatility 

using daily data from thirteen wholesale markets for 2015-2023. Renewable energy 

generation amplifies supply volatility while conventional power sources such as nuclear and 

coal stabilise prices. The relationship between renewable penetration and negative price 

occurrence is non-linear, with country specific threshold levels beyond which negative 

prices appear with increasing frequency. 

The generation mix determines the amplitude of wholesale price movements. High 

renewable penetration increases the frequency and depth of low-price and negative-price 

events. Negative-price hours in the EU increased by 160 % in Q1 2024 compared to Q1 

2023, with several markets recording negative day-ahead prices for the first time (Eurelectric 

2024). The solar driven prices have intensified, with day-ahead spreads exceeding 100 % of 

average prices during the solar season in multiple markets (Gridcog 2025). Markets with 

nuclear baseload or hydropower flexibility exhibit lower volatility because these sources 

reduce the range of marginal cost variation in merit order bidding. Solar capture prices serve 

as an indicator for the depth of the midday price variance. Markets where capture prices fall 

below 50 €/MWh indicate deep variance relative to average wholesale prices, creating daily 

charging opportunity (Bruegel 2025). 

The degree of cross-border interconnection moderates how much of the gross volatility 

batteries can capture domestically. Cross border capacity enables arbitrage flows between 

price zones that compress domestic spreads toward convergence. Biancardi et al. (2024) 

model this substitution relationship and find that higher battery penetration reduces 

transmission surplus by 267-506 M€ and could cover 19-33 % of planned European 

transmission expansion by 2030. Storage and interconnection compete for the same domestic 

price spread. Well interconnected markets export price separation to neighbouring zones 

before batteries can capture it, while weakly connected markets concentrate the flexibility 

need domestically. Sioshansi (2018) identifies three conditions that determine whether 

storage and interconnection act as substitutes or complements: the share of variable 
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renewables, the spatial distribution of supply and demand, and the operational objective of 

the storage asset. Markets with constrained cross-border capacity or island type operation 

illustrate how limited interconnection raises battery value independent of renewable 

penetration. Exploitable volatility is assessed as gross renewable-driven volatility moderated 

by effective interconnection depth, using congestion adjusted cross zonal availability data 

from ACER (2024). 

Ciarreta et al. (2024) assess the economic viability of lithium-ion batteries based on price 

arbitrage across European day-ahead markets and find that arbitrage alone is not sufficient 

for investment profitability in most markets. The assessment of Volatility reflects the 

structure of price volatility rather than an indication of recent conditions. Markets where 

renewable expansion is accelerating and conventional capacity is retiring are assessed based 

on the expected direction of volatility, as investment decisions are made on multi year 

horizons. 

Day-ahead price volatility is also a leading indicator for balancing and reserve market 

revenues. Econometric evidence from the Nordic market shows that balancing prices 

correlate primarily with day-ahead prices and secondarily with balancing volumes (Skytte 

1999; Riise et al. 2024). The correlation arises because competitive reserve-capacity prices 

reflect the opportunity cost of foregone energy-market revenues: a generator or storage asset 

providing reserves forgoes the spread it could earn in the day-ahead market, so reserve bids 

embed day-ahead price expectations (Boomsma et al. 2014; Klæboe et al. 2015). The 

relationship holds across European markets. In the British balancing market, day-ahead 

price, net imbalance volume, and wind forecast errors predict balancing prices more reliably 

than other available inputs (Bunn et al. 2021). In the Nordic automatic frequency restoration 

reserve (aFRR) capacity market, the cost of cross-zonal balancing capacity is defined as the 

expected day-ahead price difference plus a dynamic mark-up, linking day-ahead spreads to 

reserve allocation across borders (ENTSO-E 2020). Volatility and price shape therefore 

captures not only arbitrage potential but also the price signal that propagates into the reserve 

and balancing markets assessed under revenue potential. 
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4.2.2  Dimension 2: Market size and liquidity 

Wholesale energy market depth and liquidity determine how much battery capacity a market 

can absorb before individual operations move prices against the operator. 

Veenstra and Mulder (2025) demonstrate that battery profitability in intraday markets is 

more sensitive to installed capacity than in day-ahead markets because intraday volumes are 

smaller and individual bids have greater price impact. Larger markets with higher trading 

volumes provide a structural buffer against endogenous spread compression. 

Wholesale market depth depends on system peak demand, total day-ahead traded volume, 

and the degree of cross-border energy market coupling. Cross-border electricity trading 

benefits were estimated at approximately 34 B€ in 2021 compared to a no-trade scenario 

(ACER 2023). System peak demand across the assessed countries ranges from 

approximately 80 GW to under 2 GW (ENTSO-E 2024a). This range of over 40 to 1 creates 

differences in how much battery capacity a market can absorb before price effects become 

material. Day-ahead market coupling increases effective depth through improved cross-

border utilisation (Gugler et al. 2024). A small domestic market integrated into a large 

coupled zone has greater effective depth than its domestic demand alone suggests. 

Intraday market liquidity varies across Europe. The most liquid markets trade over 20 % of 

load intraday, with liquidity growth driven by 15-minute product adoption and growing 

battery fleets. Less mature intraday markets remain below 10 % of load (Timera Energy 

2024). 

The 70 % cross zone availability target under the EU Clean Energy Package is not met in 

several corridors. ACER (2024) reports congestion costs of 4 B€ in 2023 and a 14,5 % year 

to year increase in redispatching volumes, indicating that the gap between nominal and 

effective interconnection is increasing. Dimopoulos et al. (2023) estimate that one additional 

MW of unconstrained cross-border capacity delivers welfare gains of tens to hundreds of 

thousands of € per year depending on the country pair. Investment of 6 B€ per year in 

additional interconnection would yield 13 B€ in annual welfare gains. The ENTSO-E Ten 

Year Network Development Plan 2024 identifies 108 GW of additional cross-border 

capacity needed by 2040 and assesses 33 storage projects alongside 178 transmission 
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projects (ENTSO-E 2024a). Effective market depth available to batteries in 2035 depends 

on which of these projects reach financial close. 

4.2.3  Dimension 3: Revenue potential 

Ancillary services and balancing markets typically provide the primary revenue source for 

utility-scale batteries, with higher revenue potential in frequency support services than in 

energy arbitrage (Hu et al. 2022). Revenue potential depends on two aspects: the availability 

and depth of reserve products, and the practical feasibility of stacking multiple products. 

Reserve and balancing prices are functions of day-ahead wholesale prices, because reserve 

capacity bids embed the opportunity cost of foregone energy trading (Skytte 1999; Riise et 

al. 2024). Markets with higher day-ahead volatility tend to produce higher reserve-capacity 

clearing prices and wider balancing spreads. 

Frequency regulation is a common service stacked with energy arbitrage, and stacking 

creates additional revenue streams, particularly for storage units that would otherwise 

operate with low utilisation (Nycander et al. 2023). 

Reserve and balancing market opportunities differ by country. Considerations include which 

services are available, such as frequency containment, frequency restoration, and fast 

frequency response, the volumes procured, and whether batteries can participate under 

established rules. Total revenue potential also depends on whether markets offer both 

capacity and activation payments. 

European platform integration through PICASSO and MARI changes the addressable 

revenue pool. Backer et al. (2023) find overall welfare gains of 400 M€/year from cross-

border aFRR activation across three studied balancing markets. The gains are unevenly 

distributed: balancing service providers in importing areas benefit most, while prices in 

exporting areas increase moderately. Platform integration expands the addressable market 

for batteries in smaller countries while intensifying cross-border competition in larger 

markets. 

Formal eligibility for multiple markets does not guarantee effective stacking. Product-

specific endurance requirements, reservation rules, and state-of-charge constraints can limit 

how much capacity an operator allocates across markets at once. Academic case studies find 
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revenue uplifts of 5-30 % from stacking day-ahead trading with reserve provision, depending 

on market structure and degradation management (Rancilio et al. 2022; Electric Power 

Systems Research 2024; Mirzaei Alavijeh et al. 2025). 

The revenue from stacking ranges from approximately 5-30 % depending on market 

structure, marketplace combinations, and degradation management (Rancilio et al. 2022; 

Electric Power Systems Research 2024; Mirzaei Alavijeh et al. 2025). A market with deep 

reserve pools but prohibitive stacking rules may offer less revenue potential than a market 

with smaller pools that can be effectively combined. 

4.2.4  Dimension 4: Policy and regulatory environment 

Directive 2019/944 recognises energy storage as a separate activity and prohibits double 

charging (Articles 2(59) and 15(5)(b)), though the implementation of EU energy law remains 

uneven. In September 2024, the European Commission sent letters of formal notice to 26 

member states for failing to fully transpose the revised Renewable Energy Directive 

(2023/2413), including provisions that classify renewable energy projects, storage, and 

related grid infrastructure as overriding public interest (European Commission 2024). 

Parra and Mauger (2022) examine the legal definition, ownership rules, double charges, and 

benefit stacking across 12 EU countries. Grid charge structures are the main regulatory 

variable and can shift storage economics to unviable. Varela Soares et al. (2023) find that 

benefit stacking remains risky in many EU markets due to rules that create mutual exclusions 

between products. 

Four sub-criteria are assessed per country: legal definition and classification of storage, fiscal 

treatment and network charges, double charging status, grid code and technical compliance,  

grid-forming obligations under ENTSO-E NC RfG 2.0, and permitting and connection 

process clarity.  

4.2.5  Dimension 5: Competitive landscape and saturation risk 

Battery investment profitability depends on revenue streams that are structurally limited in 

volume. Ancillary service markets are shallow: frequency containment reserve (FCR) 



30 

 

 

procurement across a national market typically represents well below 1 % of system peak 

demand (Wood Mackenzie 2025). Because day-ahead price volatility drives reserve and 

balancing prices through the opportunity-cost mechanism (Skytte 1999; Riise et al. 2024), 

battery operations that compress day-ahead spreads simultaneously reduce the reserve 

revenues on which the business case depends. Veenstra and Mulder (2025) show that battery 

profitability in intraday markets declines as installed capacity increases, because each 

additional battery narrows the spreads available to all others. Lamp and Samano (2022) 

demonstrate that utility-scale battery deployment in California lowered average intraday 

price spreads. Thus it can be claimed that the marginal value of storage declines with 

penetration because the spread it can capture shrinks as more storage enters the market 

(Zerrahn et al. 2018). The same compression affects reserve markets, where procurement 

volumes are fixed by transmission system operator (TSO) requirements and additional 

battery capacity competes for a pool that does not grow in proportion to entry (Hu et al. 

2022; Thimet & Mavromatidis 2023). 

This dynamic creates a distinction between current revenue potential and the sustainability 

of that revenue under competitive pressure. A market may offer high reserve clearing prices 

today but if the project pipeline exceeds the reserve procurement volume, prices will decline 

before a new project reaches full commercial operation. The relevant question for investment 

decisions on a 10-15-year horizon is whether the revenue pool sustains the capacity that 

current market signals attract. 

Saturation risk is assessed through three sub-indicators. The reserve market saturation ratio 

measures installed or pipeline BESS capacity against reserve procurement volume. The 

revenue trend captures product-specific clearing price direction over the most recent 12-24 

months. The flexibility competition captures whether batteries compete against demand 

response, pumped hydro, flexible thermal generation, and interconnector capacity. 

4.2.6  Dimension 6: Bankability and investment viability 

Capital attraction for energy storage depends on five assessment criteria: technology and 

technical maturity, commercial maturity and vendor strength, market and revenue model, 

project structure and risk allocation, and financial and economic viability (LDES Council & 

Teneo 2025). 
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The European BESS market has separated into contracted and merchant regimes. Contracted 

markets deliver 12-17 % unlevered internal rate of return (IRR) backed by long-term 

capacity contracts. Merchant markets achieve 5-7 % unlevered IRR without tariff reform or 

hedging structures, below the threshold for project finance. The spread ranges from 400-800 

basis points (Capstone DC 2025; Aurora Energy Research 2025a). 

Three revenue contracting routes are available in Europe. Capacity mechanism contracts 

provide a foundation where available. Contract durations vary by market, with UK capacity 

market agreements running up to 15 years for new-build assets (The Guardian 2025). The 

derating method determines the effective capacity credit, which scales with battery duration. 

Flexibility purchase agreements (FPAs) and tolling structures offer contracted revenue 

outside capacity mechanisms. Nearly 24 GWh of European BESS capacity was contracted 

under FPAs in 2025, tripling from 2024 (Pexapark 2026). Tolling agreements typically range 

from 2-7 years (Pexapark 2025; Enspired 2025). 

Markets without capacity mechanisms or mature FPA ecosystems rely on merchant revenue 

stacking. System-level benefits of storage exceed private returns in several assessed markets, 

confirming a viability gap between system value and private revenue capture (Salmon & 

Grubb 2025). Performance insurance can close part of this gap by improving a project's 

credit rating toward investment grade (Energy Storage News 2025b). 

4.2.7  Overall score calculation 

For the period to 2035, each dimension is accompanied by a directional outlook indicator 

derived from the available country-specific materials. The indicator takes one of three 

values: Rising, meaning that conditions are expected to improve for battery investment. 

Stable, indicating no directional change. Declining, indicating that conditions are expected 

to deteriorate. 

The justification column in each country scorecard states the core finding for each 

dimension. Each country assessment draws on country specific research covering market 

structure, value drivers, policy environment, volatility, revenue pathways, system-level 

versus private value, and synthesis. The full country research papers are not appended due 

to length constraints. 
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The outlook indicators are not combined into a single directional score because trends in 

different dimensions may partially offset each other. Rising wholesale volatility may 

improve energy trading revenue, while worsening saturation risk also lowers reserve 

margins. The indicators show the expected direction of change under current policy 

trajectories and announced market reforms, not for modelled future scenarios. Where 

research identifies specific drivers of change, such as coal phase out timelines, 

interconnector commissioning dates, or capacity mechanism reforms, these can be noted in 

the justification column.  

The dimensions are not fully independent. Day-ahead price volatility propagates into reserve 

and balancing prices through the opportunity-cost mechanism (Skytte 1999; Riise et al. 

2024), so a market with high volatility and price shape scores is likely to exhibit higher 

reserve clearing prices where product access permits. Table 1 summarises the scorecard 

dimensions, their sub-criteria, scoring basis, and sources. 
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Table 1. Scorecard assessment framework: dimensions, sub-criteria, and scoring anchors 

Dimension 

Assessed 

Sub-criteria 

Score 1 

Weak 

Score 3 

Moderate 

Score 5 

Favourable 

1. Volatility and 

price shape 

Structural volatility 

drivers, exploitable 

price shape, 

interconnection 

ratio 

Flat prices, strong 

baseload 

dampening, deep 

interconnection 

equalising domestic 

price separation 

Episodic renewable-

driven volatility, 

partial 

interconnection 

moderating 

domestic spreads 

Frequent negative 

prices, deep duck 

curve, spreads 

exceeding 100 % of 

average price, weak 

interconnection  

2. Market size and 

liquidity 

Wholesale market 

depth, intraday 

liquidity, cross-

zonal capacity 

quality 

Peak demand under 

2 GW, thin intraday 

trading, limited or 

heavily congested 

coupling 

Moderate system 

size, growing 

intraday volumes, 

partial coupling 

with persistent 

congestion on key 

corridors 

Peak demand above 

50 GW, intraday 

above 20 % of load, 

deep and 

uncongested cross-

border coupling 

3. Revenue potential Reserve product 

availability and 

depth, stacking 

feasibility 

Few reserve 

products, no battery 

prequalification, 

stacking blocked by 

rules 

Multiple products 

accessible, partial 

stacking 

demonstrated, 

PICASSO/MARI 

Joined 

Full product suite 

with proven 

stacking, deep 

platform integration 

on all market levels 

4. Policy and 

regulatory 

environment 

Legal definition, 

fiscal treatment, 

grid code 

compliance, 

permitting 

No storage 

definition, double 

charging 

unresolved, 

permitting opaque 

Storage defined, 

partial double 

charge resolution, 

grid code evolving 

Clear definition, no 

double charging, 

grid-forming in 

place, permitting 

under 6 months 

5. Competitive 

landscape and 

saturation risk 

Reserve saturation 

ratio, revenue 

trajectory, flexibility 

competition breadth 

Saturation ratio 

above 150 %, 

declining reserve 

prices, mature DSR 

competing 

Pipeline growing, 

moderate price 

compression, mixed 

flexibility 

competition 

Early stage market, 

rising reserve 

demand, batteries as 

sole fast response 

provider 

6. Bankability and 

investment viability 

Capacity 

mechanism 

availability, 

FPA/tolling 

maturity, project 

finance track record 

Merchant-only, no 

capacity 

mechanism, no FPA 

ecosystem, no 

project track record 

Some contracting 

routes, short term 

reserve auctions, 

emerging FPA 

market 

15-year capacity 

contracts, mature 

FPA market, proven 

project finance,  
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4.3  Data sources and limitations 

Literature provides the primary basis for analysis, while more recent industry sources 

provide support for the same claim. Transmission system operator publications provide 

evidence on grid development plans, reserve market design, connection policies, and system 

adequacy assessments. National energy regulators and government agencies provide 

legislative and regulatory context. Industry reports from organisations such as the 

International Energy Agency and SolarPower Europe supplement the academic and 

institutional sources with deployment data, revenue benchmarking, and market outlook 

assessments where coverage is not yet available or falls short. 

The scorecard is qualitative and reflects conditions as assessed in early 2026, while taking a 

speculative view on trends toward 2035. Market conditions, regulatory frameworks, and 

deployment trajectories change, and the scores represent an assessment rather than a 

definitive rating. The scoring involves analytical judgement. Different assessors might 

assign marginally different scores to the same evidence, particularly on dimensions where 

qualitative interpretation is required, such as the forward looking component of Dimension 

1, volatility trend, and the competitive dynamics assessed under Dimension 5, saturation 

risk. The equal weighting of dimensions is a deliberate simplification. Dimension weights 

may differ depending on investor profile and project structure: a merchant focused developer 

may weight Dimension 1, volatility, and Dimension 3,revenue potential, more heavily, while 

a project finance backed developer may prioritise Dimension 6 (bankability). Sensitivity to 

alternative weightings is discussed in the comparative analysis. 

Quantitative investment modelling at the project level would be required to translate 

scorecard results into specific investment decisions. The scorecard identifies which markets 

present favourable conditions for battery investment, but it does not estimate project level 

internal rates of return, net present values, or payback periods. These calculations require 

site-specific assumptions about connection costs, equipment pricing, degradation rates, and 

dispatch strategies that fall outside the scope of a cross-country qualitative assessment. 

Data availability varies across the 34 countries assessed. Nordic and Western European 

markets have more public data on reserve market pricing, project deployment pipelines, and 

revenue benchmarks from platforms such as Clean Horizon, Modo Energy, and the European 

BESS Index. Many Balkan markets have limited publicly available market data, and scoring 
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in these countries relies more heavily on TSO publications, regulatory documents, and 

Energy Community reporting. Where data limitations affect scoring confidence, this is noted 

in the country-level assessment. 
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5  European BESS Market Assessment 

Each country section summarises the market context, presents the scorecard results, and 

highlights relevant use cases and the main uncertainties. The regions are grouped 

geologically to assess whether similar market structure or policies exists. 

5.1  Nordic countries 

The Nordic countries share a common wholesale market through Nord Pool and participate 

in common reserve procurement through the Nordic transmission system operators. The 

synchronous Nordic electricity system runs on hydropower, growing wind power 

penetration, and resulting declining system inertia. These shared features create similar value 

drivers for battery storage, while national differences in grid code requirements, connection 

policies, and BESS deployment produce variation in investment attractiveness (Nordic TSOs 

2025). 

5.1.1  Finland 

Finland operates as a single bidding zone within the Nord Pool wholesale market and the 

Nordic synchronous area. The battery business case is reserve based, with frequency and 

balancing services identified as the main revenue source for utility-scale BESS (Lieskoski 

et al. 2024; IEA 2023). 

Wind power growth is the main structural driver for battery demand. Total installed wind 

capacity reached 9433 MW at the end of 2025, with 1023 MW installed during that year 

(Suomen Uusiutuvat 2026). Variable generation increases forecast errors and the frequency 

of low wholesale prices, raising the system value of fast response flexibility. 

Reserve prices show large variation: the FCR-D up-regulation price in Finland ranged from 

0,75-650 €/MW/h in 2022 (Lieskoski et al. 2024). The 15-minute market time unit, live from 

30.9.2025, supports more granular price formation and increases the value of fast response 

assets (Fingrid 2025b; EPEX SPOT 2025). 
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Fingrid requires grid energy storage systems to operate constantly in grid-forming mode, 

with the operating mode maintained during disturbances. Type B systems below the 

threshold are exempt (Fingrid 2025c). The grid-forming mandate increases capital 

expenditure but also creates a barrier to entry that may support margins for compliant 

projects (Fingrid 2025c; Borenius et al. 2025). 

Connection availability is a binding constraint. Requests for storage connections exceed 30 

GW (Peussa & af Schulten 2025; Fingrid 2025b). Restrictions on new grid energy storage 

connections in southern Finland have been extended until 2029 (Fingrid 2025b). The main 

grid service pricing for 2026 includes a capacity fee of 94,75 €/MW/month for energy 

storage connected to the main grid (Fingrid 2026). 
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Scorecard results for Finland: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price shape 

3,75 Rising Wind expansion toward multi-GW scale and 15-minute 

time resolution increase structural volatility. Nordic 

hydro and interconnection continue to dampen 

extremes, but the net direction is toward wider spreads 

(IEA 2023; Fingrid 2025b). 

2. Market size 

and liquidity 

3,0 Stable Nord Pool integration is mature. No major structural 

change in wholesale depth expected, though 15-minute 

products increase intraday trading granularity (Nord 

Pool 2026). 

3. Revenue 

potential 

3,5 Declining Multiple reserve products with Nordic and European 

platform integration. Formal multimarket participation 

exists. However, endurance and reservation constraints 

reduce real stacking, and reserve services price 

compression is expected as the 30 GW pipeline comes 

online (Nordic TSOs 2025; Fingrid 2025a). 

4. Policy and 

regulatory 

3,25 Improving Grid-forming SJV2024 clarifies technical requirements. 

Connection restrictions in the south until 2029 

constrain near-term siting but grid reinforcement is 

planned. Capacity fee of 94,75 €/MW/month from 2026 

(Roschier 2018; Fingrid 2025c; Fingrid 2026). 

5. Saturation 

risk 

1,5 Intensifying Storage connection interest already exceeds reserve-

market absorption capacity. Competing flexibility from 

demand response, hydrogen and flexible industrial 

loads adds pressure. Fingrid’s system vision highlights 

a broader flexibility portfolio beyond batteries (Fingrid 

2025b; Fingrid 2023). 

6.Bankability 2,25 Stable No capacity remuneration mechanism (CRM) exists, 

bankability depends on FFR, FCR-N, FCR-D, aFRR 

and mFRR optimisation for now(IEA 2023; Nordic 

TSOs 2025). 

Overall 2,88   

 

Fingrid expects connection capacity to remain available in northern and western Finland 

while restrictions in the south persist until at least 2029, favouring developers that can secure 

unconstrained nodes (Fingrid 2025a; Fingrid 2025b). The 15-minute market time unit, live 

from September 2025, supports more granular price formation and increases the value of 

fast-dispatch assets (EPEX SPOT 2025; Fingrid 2025b). 
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The 2030-2035 period depends on whether demand response and hydrogen electrolysers 

absorb flexibility needs before battery capacity reaches the GW scale indicated in Fingrid's 

system vision (Fingrid 2023; Borenius et al. 2025). The capacity fee of 94,75 €/MW/month 

from 2026 favours larger projects. 

Connection interest exceeding 30 GW against reserve procurement in the hundreds of MW 

implies oversupply (Peussa & af Schulten 2025). FCR-D prices are expected to narrow as 

the pipeline comes online. No capacity mechanism is planned, so bankability depends on 

optimisation capability and the outcome of reserve product redesign by Nordic TSOs 

(Fingrid 2026). 

5.1.2  Sweden 

The Swedish power system combines nuclear, hydropower, and expanding wind capacity. 

Electrification and renewable expansion increase flexibility needs, though the exact level 

depends on system development and grid reinforcement (Svenska kraftnät 2024b). The 

country operates in four bidding zones, and persistent congestion between the northern zones 

where most generation is located and the southern zones where most demand is concentrated 

creates locational differences in price volatility and flexibility value. 
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Scorecard results for Sweden: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

3,25 Rising Electrification and renewable expansion increase 

variability. Congestion between bidding zones creates 

price differentials. Hydro flexibility moderates extremes 

but net direction is toward higher spreads (Nordic TSOs 

2025; Svenska kraftnät 2024b). 

2. Market size 

and liquidity 

3,25 Stable Large Nordic wholesale market. Reserve volumes 

shared across the Nordic region. No major structural 

change expected (Svenska kraftnät 2024b). 

3. Revenue 

potential 

3,5 Declining Balancing reserves rated highest-viability use case. 

Nordic platform integration supports stacking. FCR-D 

product value has already shown sensitivity to new 

battery entry (Hu et al. 2022; Strom 2025). 

4. Policy and 

regulatory 

3,25 Improving EU rules support market-based access. Swedish rollout 

evolving through balancing market reforms and product 

development (European Parliament & Council 2019; 

Svenska kraftnät 2024a). 

5. Saturation 

risk 

2,5 Intensifying Many entrants with capacity concentrated among fewer 

large developers. FCR-D price compression is already 

visible despite the product remaining the primary 

revenue stream (Solarplaza 2025; Strom 2025). 

6. Bankability 2,25 Stable No CRM is expected; bankability depends on aFRR and 

mFRR optimisation while FCR-D prices were at record 

lows in 2024 (Hu et al. 2022; SolarPower Europe 2025). 

Overall 3,00   

 

The near-term to 2030 is defined by the shift from scarcity to competition in reserve 

products. FCR-D prices reached record lows in 2024. Electrification is expanding balancing 

needs, and Svenska kraftnät's outlook identifies growing aFRR and mFRR procurement as 

wind and solar displace thermal generation (Svenska kraftnät 2024a). The four bidding zones 

create congestion between northern generation and southern demand, which favours 

batteries positioned in the south (Svenska kraftnät 2024b). 

The medium-term outlook to 2035 depends on whether scenarios with higher nuclear 

capacity share materialise. Higher nuclear share exhibits lower price volatility than 

renewable only pathways (Svenska kraftnät 2024b). Under both scenarios, aFRR and mFRR 

remain the highest-value use cases (Hu et al. 2022; Mirzaei Alavijeh et al. 2025). 
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Entry pressure is increasing. Pumped storage interest is growing and demand-side flexibility 

from electrification competes for balancing products. Although Sweden has a strategic 

reserve framework, recent procurement difficulties show that it does not provide a stable 

long-term bankability route for BESS projects. Returns depend on dispatch optimisation, 

which skews the investor base toward utilities and experienced traders (Solarplaza 2025). 

5.1.3  Norway 

Norway's BESS market differs from other Nordic markets because hydropower already 

provides flexibility. Demand growth, wind expansion, and congestion between bidding 

zones create a growing need for fast and localised flexibility that batteries can provide 

(Nordic TSOs 2025; Nordic Energy Research 2024). 

Price volatility results from closer coupling to neighbouring markets and congestion in 

southern bidding zones (Nordic TSOs 2025; Statnett 2025). The government published a 

battery strategy in 2022 that signals policy support for storage, and ongoing regulatory 

reviews address tariff treatment and market access (Government of Norway 2022; RME 

2022). 

Standalone merchant projects are difficult because hydropower competes in both energy and 

reserve markets, requiring advanced revenue stacking (NORCE 2025; Mirzaei Alavijeh et 

al. 2025).  
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Scorecard results for Norway: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

4,0 Rising Demand growth, stronger coupling to neighbours, and 

persistent south-zone congestion widen spreads. System 

planning highlights tighter margins (Nordic TSOs 2025; 

Statnett 2025). 

2. Market size 

and liquidity 

3,75 Stable Large Nordic wholesale market. Deep trading 

established. No structural change expected (Nordic 

TSOs 2025). 

3. Revenue 

potential 

3,0 Stable Reserve markets increasingly open to batteries. 

Hydropower competition limits individual product 

premiums, requiring multimarket optimisation. Stacking 

feasibility constrained (Statnett 2025; NORCE 2025). 

4. Policy and 

regulatory 

3,25 Improving Battery strategy signals support. Tariff treatment and 

market design reviews ongoing (Government of Norway 

2022; RME 2022). 

5. Saturation 

risk 

3,0 Stable Hydro flexibility is the primary competitor but batteries 

offer speed advantages in specific fast response 

products. Growth in flexibility demand offsets some 

entry pressure (Nordic TSOs 2025). 

6. Bankability 3,0 Stable No CRM is planned; hydropower competition and the 

proposed 1,2 B NOK Illvatn pumped-storage project 

limit BESS revenue visibility (Mirzaei Alavijeh et 

al. 2025). 

Overall 3,33   

 

To 2030, Statnett identifies a need for fast and localised flexibility as inertia declines with 

synchronous machine retirements (Nordic TSOs 2025; Statnett 2025). The Norwegian 

battery strategy signals government support, and ongoing regulatory reviews on tariff 

treatment and market access indicate a positive policy direction, though rollout timelines 

remain uncertain (Government of Norway 2022; RME 2022).  

The medium-term outlook to 2035 depends on the pace of offshore wind commissioning and 

electrification of industry, transport, and heating. Hydropower competes with batteries in 

energy and reserve markets, often at lower marginal cost. Standalone battery projects 

therefore require multimarket optimisation and degradation management to reach positive 

returns (NORCE 2025; Mirzaei Alavijeh et al. 2025). 
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Saturation risk is moderate relative to system size. Hydropower competition has kept returns 

modest enough to self-regulate developer interest. Pumped storage development is 

accelerating: Hydro's 1,2 B NOK Illvatn facility adds competing fast response storage 

designed for Nordic reserve markets, which is expected to reduce the battery-specific 

premium in FCR and aFRR (Hydro 2025; Nordic TSOs 2025). Revenue stacking across 

FFR, FCR, aFRR, and day-ahead arbitrage is feasible but requires operators to manage 

hydropower competition in each product segment (Government of Norway 2022; Nordic 

TSOs 2025). 

5.1.4  Denmark 

Denmark combines a high wind power share with declining system inertia, creating technical 

need for fast flexibility and stability services (Energinet 2023). However, the investment 

conditions are uneven. Battery revenues depend on a limited set of ancillary products. 

Storage definitions and tariff treatment have also developed more slowly than in some 

neighbouring markets (Kromann Reumert 2025; EASE 2024). 
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Scorecard results for Denmark: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

2,5 Rising Price spreads currently insufficient for standalone 

arbitrage. Wind expansion and declining inertia are 

expected to increase volatility over time (Hu et 

al. 2022; Energinet 2023). 

2. Market size 

and liquidity 

2,75 Stable Nordic wholesale integration mature. Domestic volume 

relatively small (Energinet 2023). 

3. Revenue 

potential 

3,25 Stable High wind penetration drives fast reserve need. 

Stacking possible but constrained by product rules. The 

ancillary pool is shallow relative to the DK1/DK2 

wind-driven demand profile (Energinet 2023; Kromann 

Reumert 2025). 

4. Policy and 

regulatory 

2,25 Improving Storage definitions and tariff treatment incomplete with 

double charging risks. Reforms expected but not yet in 

force (EASE 2024). 

5. Saturation 

risk 

2,5 Intensifying Ancillary pool can saturate as deployment grows. 

Limited domestic flexibility demand relative to pipeline 

interest (Kromann Reumert 2025). 

6. Bankability 2,25 Improving Current framework implies gradual build out. 

Deployment can accelerate if tariff and market reforms 

translate system value into bankable revenue (Finans 

Danmark 2025). 

Overall 2,58   

 

The 2025-2030 period is defined by whether regulatory reforms resolve the double charging 

barrier and develop dedicated procurement for ancillary services. Denmark targets a fully 

renewable electricity supply by 2035 and has already reached a high wind penetration share, 

creating need for fast reserves and stability services (Energinet 2023). The investment 

outlook to 2035 scores 3 out of 5: deployment is expected to be gradual under the current 

framework and can accelerate only if tariff and market reforms translate system value into 

bankable revenue (Finans Danmark 2025). Energinet’s planned reform of the grid 

connection queue from a first-come first-served model to a capacity based allocation system 

from February 2026 addresses the speculative application problem but does not resolve the 

revenue gap. 
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By 2035, two paths are possible. Under a reform scenario where storage definitions are 

clarified, double charging is resolved, and ancillary service procurement is expanded, 

Denmark’s high wind penetration and declining inertia create conditions for battery 

deployment that supports frequency stability and balancing. Under an unchanged 

framework, the viability gap persists: price spreads are often insufficient once efficiency 

losses and degradation costs are included, and the ancillary service pool is small enough to 

saturate quickly (Hu et al. 2022; Kromann Reumert 2025). The April 2025 Iberian blackout 

is likely to add urgency to Danish regulatory discussions about frequency stability reserves. 

Saturation risk in Denmark is driven by the small size of the ancillary service market relative 

to pipeline developer interest. Each battery project reduces the scarcity premium that makes 

the Danish FCR business case feasible, so early movers capture higher returns than later 

entrants in a capped-volume market (Energinet 2023; Kromann Reumert 2025). Bankability 

improvement depends on two policy decisions: resolution of the double charging risk for 

front-of-meter storage, and the design of any future procurement mechanism for stability 

services that are currently unpaid. 

5.2  Western and Central Europe 

Western and Central European markets have large, liquid wholesale markets, established 

reserve procurement mechanisms and renewable energy targets. Germany, France, and the 

Netherlands are among the largest electricity markets in Europe, offering large trading 

volumes and revenue opportunities. At the same time the scale of planned battery 

deployment in these markets raises saturation concerns in specific reserve products. 

5.2.1  Germany 

Germany's power system is large, with renewable expansion accelerating and flexibility 

needs increasing. Germany added 6,57 GWh of battery storage capacity in 2025, bringing 

the total to 24 GWh (Energy Storage News 2026). Early project economics were shaped by 

FCR revenues, but saturation and deployment growth are shifting revenue models toward 

multimarket optimisation (Modo Energy 2025a; Rabobank 2025a). 
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The federal storage strategy addresses regulatory barriers, including network tariff 

exemptions and clarification of the legal status of storage (BMWK 2023). The planned 

power plant strategy includes provisions for flexible capacity that could provide contracted 

revenue streams for batteries (BMWK 2024). Grid development plans identify storage as a 

component of congestion management, with grid booster projects under construction 

(Energy Storage News 2024; Netzentwicklungsplan 2025). 

North-south transmission congestion, with wind generation in the north and demand in the 

south, creates locational value for storage in congestion relief, though revenue depends on 

regulated mechanisms rather than market pricing (Energy Storage News 2024; Rabobank 

2025a). 

Scorecard results for Germany: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

3,5 Rising Renewable expansion increases spreads. Coal exit by 

2030 removes baseload dampening. Net direction 

toward higher volatility despite market coupling 

(Rabobank 2025a). 

2. Market size 

and liquidity 

4,75 Stable Large Continental market with deep wholesale and 

intraday trading. 15-minute products driving liquidity 

growth (Modo Energy 2025a). 

3. Revenue 

potential 

4,0 Declining FCR historically profitable but price compression 

observed. FRR growing. Multi-market optimisation 

becoming standard. Congestion relief emerging but 

revenue depends on regulated mechanisms (Hoppel et 

al. 2022; Rabobank 2025a). 

4. Policy and 

regulatory 

3,25 Improving Storage strategy provides direction. Network tariff 

reforms and power plant strategy in progress. Grid-

booster procurement model emerging (BMWK 2023; 

BMWK 2024). 

5. Saturation 

risk 

2,0 Intensifying Connection requests far exceed plausible reserve-

market absorption. FCR already saturated. Revenue 

models shifting from reserve to trading as deployment 

triples (Wood Mackenzie 2025). 

6. Bankability 3,25 Improving Biggest merchant market in Europe. Investment flow 

slower than conditions suggest. Power plant strategy 

and potential capacity mechanism could improve 

bankability (Modo Energy 2025a; Rabobank 2025a). 

Overall 3,46   
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Through the late 2020s, 500 GW of BESS connection requests by end 2025 signals developer 

intent well above any plausible reserve market absorption (Wood Mackenzie 2025; Energy 

Storage News 2026). FCR revenues have already compressed as battery participation has 

grown, shifting the revenue model toward multimarket optimisation combining FCR, aFRR, 

intraday arbitrage, and balancing dispatch (Modo Energy 2025a). The coal exit by 2030 is 

expected to remove dispatchable baseload capacity and accelerate volatility and flexibility 

demand, improving the arbitrage case even as reserve revenues compress. 

Through the early 2030s, conditions depend on whether congestion relief and stability 

services become contractable. Grid booster projects represent a new model where regulated 

procurement provides contracted revenue outside the energy market framework (Energy 

Storage News 2024; Netzentwicklungsplan 2025).  

Germany is among the more competitive battery markets in Continental Europe, with FCR 

saturation established and pressure extending into aFRR and intraday markets. Revenue 

models have shifted toward trading-focused strategies where dispatch skill differentiates 

returns. 

5.2.2  France 

France's electricity market is shaped by nuclear baseload, growing renewable penetration, 

and tight winter peak conditions. The winter power challenge provides a value driver for 

battery capacity, while the reserve market structure offers near-term revenue through FCR 

and FRR products (CRE 2022; L’Usine Nouvelle 2025). 
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Scorecard results for France: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

3,0 Rising Nuclear baseload moderates volatility. Growing 

renewable penetration and winter adequacy tightening 

increase spreads over time (IEA 2023). 

2. Market size 

and liquidity 

4,0 Stable Large power system with deep wholesale and capacity 

markets (CRE 2022). 

3. Revenue 

potential 

3,25 Declining FCR revenues established but procurement volume 

limited. FRR growing. Stacking across capacity 

certificates, reserves and trading constrained by product 

rules. aFRR saturation risk is already material (CRE 

2022; Rabobank 2025b). 

4. Policy and 

regulatory 

4,0 Improving Capacity mechanism provides revenue floor. Locational 

flexibility tenders offer additional streams. CRM reform 

expected 2026 with multi-annual contracts up to 15 

years (CRE 2022; Paul Hastings 2025). 

5. Saturation 

risk 

2,5 Intensifying Early projects benefit from limited competition. 

Pipeline growth is moving aFRR beyond procurement 

volumes. Later projects face margin compression 

(L’Usine Nouvelle 2025; Rabobank 2025b). 

6. Bankability 3,75 Improving Capacity mechanism improves visibility but current 

contract durations limited to 1 year. Reform to 15-year 

terms would materially improve bankability (CRE 

2022; Paul Hastings 2025). 

Overall 3,42   

 

The medium-term outlook to 2035 depends on whether the capacity mechanism reform 

delivers and whether locational flexibility tenders scale. The system value of storage for 

congestion relief and renewable integration is rated 4 to 5, while private revenue from those 

services is rated 1 to 2, showing an unrealised gap (CRE 2022; RTE 2023). Offshore wind 

and solar expansion increase variability and flexibility need, while nuclear fleet renewal 

introduces refuelling outages that increase scarcity pricing opportunities. 

Saturation risk is concentrated in FCR, which is already saturated, and is expected to spread 

to aFRR through the late 2020s as the battery pipeline scales up. The project pipeline exceeds 

plausible reserve market absorption under current procurement volumes (L'Usine Nouvelle 
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2025). Bankability hinges on the 2026 capacity mechanism reform and the pace of tariff 

friction resolution. 

5.2.3  Poland 

Poland combines renewable expansion with a capacity market that has awarded storage 

commitments, supporting a near-term pipeline for utility-scale batteries while creating 

uncertainty about medium-term merchant value once the contracted cohort reaches operation 

(International Trade Administration 2025; European Commission 2018). 

Regulatory changes since 2021 have reduced several barriers for storage through clearer 

definitions and market access rules, and subsidy programmes and strategic planning provide 

additional policy support for flexibility investment (KPMG 2025; Green Dealflow 2025). 

Solar growth, curtailment pressure, and network constraints raise the value of distributed 

flexibility.
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Scorecard results for Poland: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

3,5 Rising Rapid solar growth increases midday surplus and 

evening ramp. Coal transition adds structural price 

instability (KPMG 2025). 

2. Market size 

and liquidity 

3,5 Stable Moderate-sized market with growing volumes, 

integrated into European market coupling (European 

Commission 2018). 

3. Revenue 

potential 

3,75 Stable Capacity market awards for storage and reserve market 

access. Stacking across capacity payments, reserves, 

and trading possible but operationally complex (KPMG 

2025; International Trade Administration 2025). 

4. Policy and 

regulatory 

4,0 Stable Capacity market, subsidy programmes, and strategic 

planning provide supportive framework. Regulatory 

changes since 2021 reduced structural barriers (KPMG 

2025; Green Dealflow 2025). 

5. Saturation 

risk 

2,75 Intensifying Large contracted pipeline may compress merchant 

margins once operational. Transition-driven demand 

also growing (International Trade Administration 

2025). 

6. Bankability 3,75 Stable Capacity market contracts provide visibility for 

contracted projects. Merchant exposure remains for 

uncovered capacity (Green Dealflow 2025). 

Overall 3,54   

 

Between 2025 and 2030, the outlook is anchored by the capacity market, which has awarded 

storage commitments for delivery in the late 2020s, providing contracted revenue for new 

build capacity and attracting developer interest as evidenced by analyst coverage of Poland’s 

emerging storage market (Green Dealflow 2025; International Trade Administration 2025). 

Solar capacity additions have been among the fastest in Europe since 2022, creating negative 

price events during sunny spring and autumn days and raising the system value of storage 

for both arbitrage and balancing services (Enerace 2025). 

The medium-term outlook to 2035 depends on three factors: the continuation and design of 

the capacity market after its 2030 delivery period, the pace of grid reinforcement to integrate 

offshore and onshore wind additions, and the evolution of PSE’s balancing product design 

for batteries. Poland's NECP requires coal retirement alongside large-scale variable 
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renewable integration, creating sustained demand for flexible storage, while energy law 

provisions for storage aggregators and the 2021 regulatory clarifications removing double 

tariffs provide a supportive institutional baseline (IEA 2022; KPMG 2025; IEA 2024). 

Saturation risk is growing as the pipeline expands: the first BESS offtake deals emerged in 

Poland in 2025, indicating that the FPA/tolling ecosystem is beginning to develop, but 

reserve market volumes remain limited relative to pipeline ambitions (Pexapark 2025). 

Bankability is positive in the near term due to capacity market contracts but depends on 

policy continuity. 

5.2.4  Austria 

Battery capabilities align with the power system’s growing flexibility need as renewable 

penetration increases, while Alpine hydropower provides only partial substitution. 

Private economics are constrained by Austria’s participation in the unified German-Austrian 

FCR market, which exposes projects to a larger pool of flexible resources (IEA 2023). 

Scorecard results for Austria: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

2,25 Stable Alpine hydro flexibility dampens volatility. Limited 

structural change expected (IEA 2023). 

2. Market size 

and liquidity 

3,25 Stable Central European wholesale integration with deep 

trading. Domestic market moderate (IEA 2023). 

3. Revenue 

potential 

3,25 Stable Unified FCR market and Austrian FRR procurement. 

Multi-market participation feasible but German market 

saturation affects pricing (IEA 2023). 

4. Policy and 

regulatory 

4,0 Stable Supportive regulatory direction with clear storage 

definitions (IEA 2023). 

5. Saturation 

risk 

2,5 Stable Hydropower and German market participants create 

ongoing price pressure. Renewable growth moderate 

(IEA 2023). 

6. Bankability 2,25 Stable No CRM exists; FCR Cooperation and PICASSO aFRR 

revenues compete with Alpine pumped hydro and 

German market participants (IEA 2023). 

Overall 2,92   
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Through 2030, Austria targets 100 % renewable electricity through domestic production, 

implying wind and solar additions expected to increase flexibility demand while displacing 

the balancing role currently met by dispatchable hydro (ACER 2023; Swissgrid 2025). 

Industry and grid operator analysis indicates the country will need around 8,7 GW of battery 

storage by 2040, meaning near-term deployment is a fraction of the eventual system 

requirement (Energy Storage News 2025g).  

Between 2030 and 2035, conditions are shaped by Alpine pumped hydro, nuclear baseload 

in neighbouring countries, and Austria’s own renewable expansion, with the generation mix 

transition expected to increase price volatility and flexibility demand as hydro-based 

balancing competes with battery response times. Austria’s grid coupling with Germany, 

Switzerland, and the Czech Republic provides market depth beyond domestic demand, partly 

compensating for the small domestic system. 

Austria’s reserve market is accessible via FCR Cooperation and PICASSO aFRR, but 

domestic reserve volumes are limited relative to pipeline interest, and batteries face 

competition from pumped hydro across most reserve products. Bankability depends on 

whether Austria introduces a capacity mechanism or structured flexibility procurement 

beyond the current merchant reserve market. 

5.2.5  Switzerland 

Switzerland's BESS market combines use case alignment with a supportive policy 

framework, set against limited deployment to date. Revenue potential is constrained by the 

small market size and hydropower competition on reserve pricing (Swissgrid 2025). 
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Scorecard results for Switzerland: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

2,0 Stable Hydropower flexibility and interconnection moderate 

extremes (Swissgrid 2025). 

2. Market size 

and liquidity 

3,25 Stable Moderate market with deep cross-border trading 

(Swissgrid 2025). 

3. Revenue 

potential 

3,25 Stable Well-structured reserve markets with clear pathways 

but limited volumes. Multiple streams accessible 

(Swissgrid 2025). 

4. Policy and 

regulatory 

4,0 Stable Progressive energy policy with clear storage 

definitions (Swissgrid 2025). 

5. Saturation risk 3,5 Stable Hydropower is primary competitor. Limited battery 

deployment pipeline (Swissgrid 2025). 

6. Bankability 2,25 Stable Limited deployment track record. Small revenue pools 

(Swissgrid 2025). 

Overall 3,04   

 

Through 2030 the Nant de Drance pumped hydro plant at 900 MW and 20 GWh sets the 

structural ceiling against which battery business cases must be evaluated. FCR participation 

via the nine-country Cooperation platform since the early 2020s provides the primary 

structured revenue pathway, and the Swiss system’s position as a grid hub between 

Germany, France, Italy, and Austria creates locational trading opportunities that standalone 

domestic systems cannot access (Swissgrid 2025). 

To 2035, the Energy Strategy 2050+ targets higher renewable penetration requiring 

flexibility beyond what pumped hydro can efficiently provide at short timescales. The 

nuclear fleet at Leibstadt and Gösgen provides stable baseload that dampens price volatility. 

Battery arbitrage value is therefore primarily driven by cross-border price differentials and 

fast reserve scarcity rather than domestic duck curve economics. Saturation risk is low at the 

present because Switzerland’s battery fleet is small relative to reserve pool volumes.  
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5.2.6  Czechia 

Czechia’s BESS market has been strengthened by 2025 regulatory reforms that defined 

storage in law, allowed standalone batteries in all markets, and set out clearer grid connection 

procedures. Wholesale price spreads are widening on growing renewable penetration and 

the planned coal phase out by 2033, which removes baseload capacity and increases the need 

for flexible resources (ERU 2025). 

Scorecard results for Czechia: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

3,5 Rising Price spreads increasing. Coal phase out by 2033 

removes baseload and further increases volatility 

(ERU 2025). 

2. Market size 

and liquidity 

3,0 Stable Moderate market integrated into Central European 

coupling (ERU 2025). 

3. Revenue 

potential 

3,25 Rising FCR and aFRR accessible with early deployment 

underway. Coal exit creates growing reserve need 

(ERU 2025). 

4. Policy and 

regulatory 

4,25 Stable 2025 reforms removed key barriers. Clear market 

access established (ERU 2025). 

5. Saturation 

risk 

2,75 Stable Pipeline competition is rising but reserve-market depth 

remains shallow; coal-exit reserve demand is the 

principal counterweight (ERU 2025). 

6. Bankability 3,5 Improving Fundamentals improving. Aurora projects 15 %+ IRR 

and 5-year payback for 2026 assets (ERU 2025). 

Overall 3,38   

 

Czech storage market growth is boosted following the 2024 EU state aid approval for storage 

subsidies (European Commission 2023a; Energy Storage News 2025a). The coal phase out 

creates demand that batteries can address, while solar growth increases the frequency of 

negative prices and arbitrage opportunity. Czechia’s participation in the FCR Cooperation 

platform and PICASSO aFRR provides reserve market access comparable to Austria and 

Switzerland. 
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The 2030-2035 period depends on the scale of nuclear expansion and whether the planned 1 

200 MW Dukovany unit commissions before 2035, which would add baseload that reduces 

arbitrage opportunity and flexibility need. The coal exit counteracts this by removing 

dispatchable baseload and raising the frequency of residual load events, 

Czech reserve volumes exceed the early stage battery fleet by an order of magnitude. FCR 

Cooperation participation provides access to a market deeper than the Czech domestic 

system alone. Bankability is improving through EU state aid instruments and ERU's 

clarification of grid connection and market access rules. 

5.2.7  Slovakia 

Slovakia’s utility-scale BESS market is at an early stage with a small installed base. The first 

BESS providing FCR became operational in 2024 at 1,25 MW, and additional projects are 

in development. Secondary reserves (aFRR/mFRR) reforms including 15-minute bidding 

and aggregator access are improving participation conditions, but competition from regional 

providers through European platforms (PICASSO/MARI) limits pricing power (SEPS 

2025). 
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Scorecard results for Slovakia: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

2,75 Rising Growing renewable penetration increases variability 

(SEPS 2025). 

2. Market size 

and liquidity 

1,75 Stable The domestic market is small, but European platform 

access and the first 1,25 MW FCR battery partly 

offset limited local liquidity (SEPS 2025). 

3. Revenue 

potential 

3,0 Declining FCR high near-term value but small market saturates 

quickly. aFRR improving through PICASSO/MARI 

(SEPS 2025). 

4. Policy and 

regulatory 

3,0 Improving Framework evolving. Gaps in definitions and tariff 

treatment remain (SEPS 2025). 

5. Saturation 

risk 

2,0 Intensifying Few battery projects can affect pricing in a small 

market (SEPS 2025). 

6. Bankability 2,75 Stable High first mover returns but uncertain long-term 

outlook (SEPS 2025). 

Overall 2,54   

 

In the near term to 2030, Slovakia's nuclear-heavy generation mix and gradual introduction 

of battery storage shape the market, alongside an EU-funded hybridisation programme. The 

EC funded study examines battery storage hybridisation with pumped hydro at Slovakia’s 

Cierny Váh facility and the related co-location benefits (Energy Storage News 2025h). 

Slovakia’s NECP targets are being updated with higher renewable ambitions, but the nuclear 

baseload at Mochovce EMO3 and EMO4, with units 3 and 4 expected to reach full 

commercial operation, is expected to dampen price volatility and limit the energy arbitrage 

case for batteries. 

The medium-term outlook to 2035 depends on whether Slovakia can develop aFRR revenue 

beyond FCR Cooperation participation. Reserve procurement volumes are limited by system 

size, and batteries face competition from pumped hydro at Cierny Váh. Solar expansion is 

creating negative price conditions, and the SAPI high scenario for battery capacity suggests 

that system need outpaces current market mechanisms. Slovakia’s grid coupling with 

Austria, the Czech Republic, Hungary, and Poland provides market depth. 
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Saturation risk is currently low given the early stage market. The main risk over the outlook 

period is that Slovakia’s reserve market saturates quickly as solar-driven negative prices 

attract battery projects targeting the same FCR revenue stream. Bankability depends on EU 

capital support and the FCR Cooperation revenue floor. 

5.2.8  Hungary 

Hungary’s BESS market shows early momentum. Early projects can operate in FCR 

continuously with strong returns, though each additional battery reduces the premium. aFRR 

access is improving through 15-minute bidding and aggregator roles (MAVIR 2025; MEKH 

2025). 

Scorecard results for Hungary: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

3,5 Rising Solar PV growth creates daily price patterns. 

Negative prices emerging (MAVIR 2025). 

2. Market size 

and liquidity 

3,0 Stable Moderate market integrated into European coupling 

(MEKH 2025). 

3. Revenue 

potential 

3,25 Declining FCR strong for first movers but each additional 

battery reduces the premium. aFRR access 

improving (MAVIR 2025). 

4. Policy and 

regulatory 

3,25 Improving Storage participation rules evolving. 15-minute 

bidding and aggregator roles improving access 

(MEKH 2025). 

5. Saturation risk 2,25 Intensifying Growing developer interest in relatively small 

reserve market (MEKH 2025). 

6. Bankability 3,25 Stable First-mover returns are attractive but long-term 

outlook uncertain (MAVIR 2025). 

Overall 3,08   

 

By 2030, conditions are driven by solar expansion creating negative price events and high 

initial FCR returns for early battery projects. Hungary awarded funding for 440 MW of 

storage in 2024 (pv magazine 2024). MAVIR commissioned a 60 MWh battery system as a 

TSO procurement model, creating a parallel contracting pathway alongside the market-based 
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FCR route (AEA 2025). 15-minute spot market adoption improves battery revenue capture 

(EPEX SPOT 2025). 

By 2035, the outlook depends on whether Hungary’s capacity market or aFRR reforms 

provide structured revenue beyond the FCR early market entry window. The Paks II nuclear 

expansion, if commissioned by the early 2030s as planned, would add baseload that reduces 

price volatility and the energy arbitrage case, concentrating battery value in fast-frequency 

products where nuclear cannot compete. 

Reserve market saturation risk is growing as pipeline interest builds following the 440 MW 

funding awards. Each FCR-certified battery project reduces the premium available to later 

entrants, and Hungary’s reserve market is small enough that saturation from the funded 

pipeline alone could occur before 2030. Bankability is improving through capital grants, 

TSO procurement, and growing aFRR market access. 

5.2.9  Belgium 

Belgium operates one of Europe’s broadest battery revenue stacks. The capacity 

remuneration mechanism (CRM) provides 15-year contracts at 25 000 to 27 000 €/MW/year 

as the bankability anchor, complemented by FCR via the nine-country Cooperation platform, 

aFRR via PICASSO integration from November 2024, and day-ahead and intraday arbitrage. 

The 200 MW and 800 MWh Vilvoorde BESS became fully operational in November 2025, 

two months ahead of schedule. Solar generated a record share in 2025, with 518 negative 

price hours creating regular charging opportunity (Elia 2025; CREG 2025; ENGIE 2025). 

The main revenue compression risk is in aFRR. Belgian aFRR revenues declined from 

approximately 750 000 to 200 000 €/MW/year between Q3 2024 and Q1 2025 following 

PICASSO integration, which widened the addressable market but also raised cross-border 

competition (Clean Horizon 2025). Reactors at Doel 4 and Tihange 3 life extensions to 2035, 

combined with announced plans for 4 GW of new nuclear capacity, may moderate long-term 

flexibility needs. FCR via the Cooperation platform provides a stable reserve revenue floor, 

with a 30 % local procurement obligation in Belgium (Elia 2025; CREG 2025). 
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Scorecard results for Belgium: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

3,75 Rising 518 negative price hours in 2025. Solar-driven midday 

spread pattern intensifying with offshore wind 

expansion to 5,8 GW by 2030. Nuclear baseload 

moderates overnight volatility (Elia 2025). 

2. Market size 

and liquidity 

4,0 Stable Large, highly interconnected market coupled to UK, 

France, Netherlands, and Germany. Deep wholesale 

and reserve trading (Elia 2025). 

3. Revenue 

potential 

4,5 Declining FCR Cooperation and PICASSO aFRR integration 

provide depth. aFRR revenues compressed 73 % post-

PICASSO. FCR Cooperation domestic procurement 

floor remains material (Elia 2025; Clean Horizon 

2025). 

4. Policy and 

regulatory 

4,25 Stable CRM 15-year terms provide long-term BESS revenue 

certainty. Storage authorisation process established. 

Nuclear policy uncertainty adds long-term variability 

(CREG 2025). 

5. Saturation 

risk 

2,0 Intensifying 1,6 GW CRM-awarded pipeline to 2029-2030. aFRR 

revenues already demonstrating compression from 

PICASSO integration (CREG 2025; Clean Horizon 

2025). 

6. Bankability 4,75 Stable 15-year CRM capacity contracts provide one of 

Europe's strongest contracted revenue bases after Italy's 

MACSE framework. ENGIE 380 MW portfolio 

confirms project finance at scale (ENGIE 2025; CREG 

2025). 

Overall 3,88   

 

The path to 2030 is shaped by the CRM-awarded pipeline for delivery by 2029 to 2030 and 

the post-PICASSO aFRR compression. The FCR Cooperation platform’s 30 % local 

procurement obligation provides a domestic floor that moderates deeper compression 

scenarios, and the 518 negative price hours in 2025 confirm that solar-driven arbitrage 

opportunity is growing alongside declining reserve revenues. 

Through the early 2030s, the market is shaped by nuclear policy uncertainty. Doel 4 and 

Tihange 3 life extensions to 2035 maintain a baseload dampening effect on volatility, while 

the announced plans for 4 GW of new nuclear capacity, if realised, would further moderate 
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long-term arbitrage opportunity. The offshore wind expansion to 5,8 GW by 2030 is 

expected to raise both cross-border trading opportunity and competitive pressure. 

Saturation in aFRR is now observed rather than projected. The main question for the medium 

term is whether energy trading and FCR Cooperation revenues can offset declining aFRR 

margins as the CRM pipeline reaches operation by 2030. Bankability remains among the 

strongest in Europe after Italy, driven by 15-year CRM capacity contracts at 25 000 to 27 

000 €/MW/year. 

5.2.10  Luxembourg 

Luxembourg’s power system is defined by the 1296 MW Vianden pumped-storage plant. 

Luxembourg forms part of the DE/LU bidding zone and is highly import-dependent, with 

net imports at 63 % of supply. The July 2025 national battery storage strategy with 20 

measures signals a policy shift, and the January 2025 expansion of aFRR and mFRR market 

access through Amprion cooperation widens the addressable revenue pool. FCR 

participation has been available via the nine-country Cooperation platform since 2020 (Creos 

2025; Chronicle.lu 2025). 

The commercial case for utility-scale batteries in Luxembourg is constrained by three 

factors. Vianden’s marginal cost advantage rules out seasonal arbitrage as a feasible battery 

use case. The domestic market is too small for material local revenue, with system demand 

of 6-8 GWh per day. No capacity mechanism, storage deployment target, or direct 

investment incentive exists. The storage strategy measures are scheduled for mid-2027 

evaluation, so near-term market conditions remain largely unchanged (Creos 2025; ILR 

2024). 
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Scorecard results for Luxembourg: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

2,75 Stable DE/LU zone provides German-level wholesale 

volatility. Luxembourg is a price-taker with no domestic 

price-shaping influence. 15-minute products from 

October 2025 improve granularity (EPEX SPOT 2025). 

2. Market size 

and liquidity 

1,75 Stable Domestic demand is only 6-8 GWh/day; DE/LU 

bidding-zone access and Amprion cooperation provide 

the effective trading depth (Creos 2025). 

3. Revenue 

potential 

3,25 Improving FCR via Cooperation since 2020. aFRR and mFRR 

access expanded January 2025 through Amprion 

cooperation. German market provides deep reserve pool 

(Creos 2025). 

4. Policy and 

regulatory 

2,75 Improving Storage strategy launched July 2025 with 20 measures. 

Grid tariff reform January 2025 supports flexibility. No 

storage target or direct investment support in place yet 

(Chronicle.lu 2025; ILR 2024). 

5. Saturation 

risk 

2,0 Stable Vianden's 1296 MW remains the structural competitor 

for reserve products, and FCR competition through the 

DE/LU zone compresses pricing power for any domestic 

battery (Creos 2025). 

6. Bankability 1,5 Improving No CRM, storage target or direct incentive exists; the 

July 2025 20-measure storage strategy remains under 

evaluation until mid-2027 (ILR 2024; Chronicle.lu 

2025). 

Overall 2,33   

 

Through the late 2020s, the market is shaped by the July 2025 national storage strategy with 

20 measures. The rollout timeline runs to mid-2027 for strategy evaluation, so near-term 

market conditions remain largely unchanged from the current baseline (Chronicle.lu 2025; 

ILR 2024). The main near-term revenue opportunity is FCR Cooperation participation at 

sub-second response speeds, where batteries hold a capability advantage over Vianden’s 

cold-start time, alongside intraday volatility capture using the 15-minute products introduced 

in October 2025. 

The medium-term outlook to 2035 depends on whether the storage strategy measures deliver 

concrete bankability improvements. Luxembourg’s NECP targets of 453 MW wind and 

1236 MW solar by 2030 will increase the domestic renewable variability that batteries can 
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address, but the small absolute volumes mean domestic revenue pools remain thin. The 

bankability outlook remains below most Western European markets through 2035 absent 

specific policy intervention. 

5.2.11  Netherlands 

Renewable expansion toward 21 GW of offshore wind by 2032, growing grid congestion 

classified as a national infrastructure challenge, and a post-2030 adequacy risk likely to 

breach the Dutch reliability standard from 2033 onward. Solar installed capacity reached 24 

GW in 2024, and the coal phase out law prohibits coal-fired electricity generation from 2030. 

The ACM regulator has recognised battery congestion management contribution as a basis 

for reduced transport tariffs (Government of the Netherlands 2025; ACM 2025; Centraal 

Bureau voor de Statistiek 2025). 

Veenstra and Mulder (2025) show that battery profitability declines endogenously as 

installed capacity increases, because individual bids have greater price impact in smaller 

intraday volumes. Flexible connection models can partly address this: Verhagen et al. (2026) 

find that co-optimising grid charges and curtailment risk can improve overall BESS 

profitability in congested Dutch grid areas. The government is exploring strategic reserve, 

capacity mechanism, and congestion-specific procurement options. No long-term 

framework has yet been committed (Rijksoverheid 2025a; Rijksoverheid 2025b; Planbureau 

voor de Leefomgeving 2025). 
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Scorecard results for the Netherlands: 

Dimension 

Score 

2025 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

4,25 Rising 24 GW solar installed and offshore wind expanding to 

21 GW by 2032. Post-2030 adequacy tightening 

supports intraday and balancing volatility (Centraal 

Bureau voor de Statistiek 2025; Government of the 

Netherlands 2025). 

2. Market size 

and liquidity 

4,0 Stable Large, liquid Northwestern European market with deep 

balancing architecture. Well integrated with Belgium, 

Germany, and France (ACM 2025). 

3. Revenue 

potential 

4,0 Declining FCR, aFRR, and mFRR markets open and accessible. 

Reserve participation is the primary near-term value 

pool. Endogenous price compression accelerates as the 

battery fleet grows (Veenstra & Mulder 2025; ACM 

2025). 

4. Policy and 

regulatory 

3,25 Improving Energiewet, storage roadmap, tariff reform, and 

congestion-oriented connection models increasingly 

supportive. Absence of a long-term investability 

framework limits current certainty (Rijksoverheid 

2025a; Government of the Netherlands 2025). 

5. Saturation 

risk 

2,75 Intensifying Fast-growing pipeline. Endogenous spread 

compression confirmed by academic evidence. 

Congestion relief provides some locational protection 

from reserve market saturation (Veenstra & Mulder 

2025; Planbureau voor de Leefomgeving 2025). 

6. Bankability 2,75 Improving No CRM exists; bankability relies on ACM 

congestion-related tariff relief and flexible connection 

models, as reserve revenue alone is insufficient for 

most project configurations (ACM 2025; Verhagen et 

al. 2026). 

Overall 3,50   

 

By 2030, conditions are shaped by grid congestion and a post-2030 adequacy risk projecting 

breach of the Dutch reliability standard from 2033 onward (Government of the Netherlands 

2025; Centraal Bureau voor de Statistiek 2025). Offshore wind expansion raises both 

variability and the need for temporal and locational flexibility, while the government 

continues to evaluate strategic reserve, capacity mechanism and congestion-specific 

procurement options. The ACM regulator’s recognition of congestion-relief value as a basis 
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for reduced transport tariffs signals that flexible connection models and congestion-relief 

compensation are approaching commercial viability (ACM 2025; Rijksoverheid 2025a). 

Between 2030 and 2035, the outlook is determined by whether the Netherlands introduces a 

strategic reserve, capacity mechanism, or structured congestion procurement. Verhagen et 

al. (2026) show that flexible connection models can improve overall BESS profitability in 

congested Dutch grid areas by reducing grid charges beyond the curtailment losses they 

introduce (Verhagen et al. 2026). The coal phase out from 2030 reduces dispatchable 

capacity and increases adequacy risk, accelerating the policy timeline for structured 

flexibility procurement. 

Saturation risk is moderate, partly offset by congestion-relief value that provides locational 

differentiation. Projects sited at strategic congestion points earn locational value that fleet-

wide reserve price compression does not fully erode, so early movers with better grid 

positions retain sustainable economics longer than pure reserve-market players. 

5.2.12  Romania 

Romania’s BESS market combines wholesale price volatility above most assessed European 

markets, at monthly swings of 48 %, with one of the broader policy improvements among 

emerging European markets over 2025. The July 2025 ANRE order ending double taxation 

on energy storage, over 680 M€ in EU funding mobilised for storage deployment, and grid 

connection auction reform scheduled for 2026 have together narrowed the system-to-private 

value gap. Coal phase out is committed under PNRR obligations for 2032, and the updated 

NECP raised the solar capacity target from 5 GW to 8,3 GW by 2030 (ANRE 2025; 

Transelectrica 2025). 

The main near-term revenue pool is wholesale arbitrage. FCR, aFRR, and mFRR products 

are open to batteries, with MARI platform entry enabling pan-European mFRR trading from 

April 2026. A likely deployment pathway combines EU capital funding with CfD co-

location: Romania’s CfD auction framework supports co-located renewables-plus-storage 

projects, providing a partial revenue anchor in the absence of a capacity mechanism. A grid 

connection backlog of 50 GW is a siting constraint, but structured auctions from 2026 

provide a pathway (Transelectrica 2025; ANRE 2025; EBRD 2025). 
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Scorecard results for Romania: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

4,75 Rising Monthly wholesale price swings reached 48 %. 

Structural volatility increasing with renewable 

expansion and coal phase-out by 2032 (ANRE 2025; 

Transelectrica 2025). 

2. Market size 

and liquidity 

3,75 Improving Moderate-to-large system at 16561 MW installed 

capacity. European market coupling on four borders. 

MARI entry from April 2026 expands effective 

balancing market access (Transelectrica 2025). 

3. Revenue 

potential 

4,5 Rising FCR, aFRR, and mFRR open to batteries. MARI 

integration from April 2026 adds cross-border mFRR 

revenue layer. Growing procurement volumes as coal 

retires (Transelectrica 2025; ANRE 2025). 

4. Policy and 

regulatory 

4,75 Improving Double taxation removed July 2025. Grid connection 

auctions from 2026. EU Commission approved storage 

subsidy scheme March 2026 (ANRE 2025). 

5. Saturation 

risk 

2,25 Intensifying 2,2 GW projected pipeline by end 2026. Grid 

connection backlog of 50 GW creates a constraint. 

Early movers benefit but competition is intensifying 

rapidly (Transelectrica 2025). 

6. Bankability 3,75 Improving No CRM exists, but over 680 M€ of EU funding, July 

2025 double-taxation removal and CfD co-location 

partly anchor project economics (ANRE 2025; EBRD 

2025). 

Overall 3,96   

 

The 2025-2030 period is anchored by three policy changes: double taxation removal (July 

2025), 680 M€ in EU funding, and grid connection auctions from 2026. Solar additions of 

1,7 GW in 2024 are raising the frequency of negative prices. The updated NECP targets 8,3 

GW solar by 2030 (ANRE 2025; Transelectrica 2025). 

The 2030-2035 period covers coal phase out by 2032, Cernavoda units 3-4 targeting 2030-

2031, and the NuScale SMR project at Doicesti targeting 2033. Coal retirement raises 

balancing need while nuclear additions moderate volatility without providing flexibility 

(EBRD 2025; Transelectrica 2025). 
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MARI entry from April 2026 widens the addressable balancing market. A capacity 

mechanism addressing the coal-exit adequacy gap would raise the overall score toward the 

upper tier (ANRE 2025; EBRD 2025). 

5.2.13  Slovenia 

Slovenia’s BESS market is shaped by a generation mix anchored by the 696 MWe Krsko 

nuclear plant, which provides 35-36 % of electricity, alongside hydropower at 27-34 %, with 

solar capacity reaching 1,65 GW in 2025 following 48 % growth in 2024. The 

SINCRO.GRID cross-border project with Croatia deployed battery and synchronous 

condenser assets for grid stability. FCR participation is established via the nine-country 

Cooperation platform, and PICASSO aFRR integration adds a cross-border balancing 

revenue layer. EU state aid of 150 M€ for renewable energy and energy storage was 

approved in June 2023 (ELES 2025; European Commission 2023b). 

The nuclear baseload at Krsko and its planned successor JEK2, with investment decision 

targeted for 2027, is the main uncertainty for Slovenian BESS economics. The Drava 

hydropower operator is developing a 60 MW battery co-located with hydropower 

generation, adding to the market. The Sostanj coal plant approaching end of life removes 

synchronous inertia and raises the need for fast flexibility (ELES 2025; BSP 2025). 
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Scorecard results for Slovenia: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

2,5 Stable Nuclear baseload and hydropower flexibility dampen 

extreme price volatility. JEK2, if built, would further 

stabilise domestic prices. Sostanj closure increases need 

for fast flexibility (ELES 2025). 

2. Market size 

and liquidity 

2,5 Stable Small domestic market, well integrated through coupling 

with Austria, Italy, Croatia, and Hungary. Italian 

interconnector upgrade adds 600 MW by 2031 (ELES 

2025; BSP 2025). 

3. Revenue 

potential 

3,75 Rising FCR Cooperation platform provides access to nine 

country shared reserve market. PICASSO aFRR 

integration adds cross-border balancing revenue layer. 

Revenue pool deepens with further planned platform 

integrations (ELES 2025). 

4. Policy and 

regulatory 

3,75 Improving 150 M€ EU state aid approved. Energy Act and 

ZUNPEOVE remove authorisation barriers. Network 

tariff reform favourable for storage (European 

Commission 2023b; ELES 2025). 

5. Saturation 

risk 

3,25 Stable NECP target of 400 MW plus 440 MW pumped hydro by 

2030 sits against shallow domestic reserve volumes; 

hydropower is the primary flexibility competitor and 

FCR Cooperation depth limits domestic pricing power 

(ELES 2025). 

6. Bankability 3,25 Improving No CRM exists; bankability rests on 150 M€ EU state 

aid, FCR Cooperation access and the DEM 60 MW 

Drava co-location model (European Commission 2023b; 

ELES 2025). 

Overall 3,17   

 

The 2025-2030 period is shaped by the 150 M€ EU state aid approval and the 

SINCRO.GRID model. The FCR Cooperation platform provides structured reserve revenue 

access, and PICASSO aFRR integration in 2025 adds a cross-border balancing revenue layer 

(ELES 2025; European Commission 2023b). DEM’s 60 MW battery co-located with Drava 

hydropower generation shows the hybrid model that combines fast battery response with 

hydro energy storage capacity, creating a commercial template for further Slovenian 

deployments. 
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If JEK2 is approved and construction proceeds, the 1,2 to 1,6 GW addition would raise 

nuclear baseload and dampen both price volatility and the energy arbitrage case, 

concentrating battery value further in reserve services and grid stability. If JEK2 is delayed 

or cancelled, the flexibility gap from Sostanj coal retirement widens and system demand for 

battery storage rises.  

Saturation risk is low because Slovenia’s battery fleet is small relative to reserve volumes 

and hydropower is the main competing flexibility source. The FCR Cooperation's nine-

country depth protects against near-term domestic saturation. The hydro co-location 

template offers replication potential for further Slovenian project finance. 

5.3  Southern Europe 

Southern European markets share high solar irradiance, high renewable energy targets, and 

growing integration challenges as variable generation penetration increases. These 

characteristics create strong structural drivers for battery storage, particularly for renewables 

integration and grid stability applications. At the same time, market design and regulatory 

maturity vary significantly across the region. 

5.3.1  Italy 

Italy scores highest on policy environment among assessed European markets for utility-

scale BESS. The 15 GW storage target by 2030 and the capacity market mechanism 

(MACSE) that awards long-term contracts to storage projects create an investment 

framework that differs from most European markets. Rules govern storage participation in 

wholesale and ancillary markets, and congestion management and renewable integration 

needs align with battery capabilities. Capacity market payments provide a revenue floor 

while merchant revenues add upside (ARERA 2025; Terna 2025). 
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Scorecard results for Italy: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price shape 

3,5 Rising High solar penetration creates daily price patterns. 

Market coupling moderates extremes but renewable 

expansion deepens spreads (ARERA 2025). 

2. Market size 

and liquidity 

4,25 Stable Large electricity market with deep wholesale trading 

and established mechanisms (Terna 2025). 

3. Revenue 

potential 

4,75 Stable Broad ancillary service market. Capacity market 

payments provide revenue floor. Stacking across 

MACSE, reserves, and trading effective (ARERA 

2025; Terna 2025). 

4. Policy and 

regulatory 

5,0 Stable MACSE, 15 GW by 2030 target and clear storage 

participation rules provide a high-certainty policy 

framework (ARERA 2025; Terna 2025). 

5. Saturation 

risk 

2,5 Intensifying Large pipeline may compress merchant margins. 

Capacity market contracts protect contracted projects 

(ARERA 2025). 

6. Bankability 5,0 Stable 15-year MACSE capacity contracts provide contracted 

revenue visibility (Terna 2025). 

Overall 4,17   

 

To 2030, the MACSE pipeline has attracted over 100 GW of applications against available 

procurement volume, and the storage target requires sustained deployment at several GW 

per year (ARERA 2025; Energy Storage News 2024). Solar penetration creates midday price 

troughs that support energy arbitrage alongside capacity market revenue. 

By 2035, Italy's offshore wind ambitions and post-coal generation mix transition shape the 

market. The capacity market provides long-term revenue certainty through the transition, 

and Italy’s regulatory framework creates a stable environment for multi-decade investment 

horizons (Terna 2025; ARERA 2025). Standalone merchant revenue for projects without 

MACSE contracts will weaken as the fleet grows, but contracted projects remain protected 

by their 15-year revenue floor. Bankability remains the strongest in Continental Europe. 

Saturation risk grows as the contracted pipeline comes online. The high volume of MACSE 

applications shows that developer interest exceeds procurement volumes, and projects 
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without MACSE contracts face merchant conditions where Italian reserve market prices are 

expected to compress as the fleet scales. 

5.3.2  Spain 

Spain's BESS market is shaped by renewable penetration approaching 80 % of generation, 

an evolving market design, and the system stability challenges exposed by the April 2025 

Iberian blackout. Frequency regulation and reserves receive top scores for both system 

importance and private feasibility, given established market access for batteries (REE 2025). 

Scorecard result for  Spain 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

3,5 Rising High renewable penetration creates periods of low or 

negative prices. Post-blackout urgency increases 

flexibility demand (REE 2025). 

2. Market size 

and liquidity 

4,25 Stable Large power system with deep wholesale and reserve 

markets, Iberian market coupling (REE 2025). 

3. Revenue 

potential 

4,0 Stable Frequency regulation has established battery access 

and is the primary current private revenue route (REE 

2025; CNMC 2025). 

4. Policy and 

regulatory 

4,25 Improving Planned capacity mechanism and renewable hybrid 

regulations provide direction. April 2025 blackout 

accelerated policy urgency (CNMC 2025). 

5. Saturation 

risk 

2,75 Intensifying Growing pipeline and interest from large developers. 

Reserve market competition increasing (CNMC 

2025). 

6. Bankability 3,25 Improving Investment case strengthened by post-blackout policy 

urgency. Capacity market design still uncertain (REE 

2025; CNMC 2025). 

Overall 3,67   

 

By 2030, post-blackout policy acceleration has reshaped conditions. The 840 M€ allocated 

for storage projects and the grid resilience decree signal a step change in policy urgency 

(Energy Storage News 2025c; REE 2025). The planned capacity mechanism design will 

determine whether Spain joins the contracted tier alongside Italy and Belgium. 
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Through the early 2030s, solar and wind combined approach 80 % of annual generation. The 

April 2025 blackout showed that high non-synchronous penetration without adequate inertia 

backup creates system level risk that battery grid-forming capability addresses. Saturation 

risk is growing in reserve markets as the developer pipeline expands. If the capacity 

mechanism awards multi-year contracts comparable to Italy, Spain's bankability score would 

improve from 3,0 to 4,5 within one policy cycle. (REE 2025; CNMC 2025). 

5.3.3  Portugal 

Portugal targets approximately 2 GW of battery storage by 2030 as part of its goal to reach 

93 % renewable electricity generation. The April 2025 Iberian blackout raised the urgency 

of stability services, adding a security dimension to the investment case (REN 2025; DGEG 

2025).  

Scorecard results for Portugal: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

3,25 Rising High renewable targets drive structural volatility. Solar 

surplus is already shaping intraday spreads (DGEG 

2025). 

2. Market size 

and liquidity 

3,5 Stable Integrated into MIBEL with deep trading volumes 

(REN 2025). 

3. Revenue 

potential 

3,5 Rising Critical need for frequency response and inertia 

services post-blackout. Multiple streams relevant (REN 

2025; DGEG 2025). 

4. Policy and 

regulatory 

3,25 Improving Strong renewable targets but gaps in storage-specific 

market rules (DGEG 2025). 

5. Saturation 

risk 

2,75 Stable The 2 GW storage target and Aurora 5 GW projection 

sit against limited reserve-market depth, creating 

saturation risk as the pipeline matures (DGEG 2025). 

6. Bankability 3,0 Improving High targets and post-blackout urgency improve 

appetite. Contracting routes underdeveloped (REN 

2025). 

Overall 3,21   
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Through the late 2020s, Aurora Energy Research projects that Portugal could have 5 GW of 

storage by 2030 under supportive conditions, and the 93 % renewable target creates demand 

for frequency regulation and peak shifting (DGEG 2025; REN 2025). MIBEL integration 

with Spain provides market depth and cross-border trading opportunity. 

To 2035, solar surplus during midday creates regular charging opportunities, while 

frequency stability needs raise the value of fast-response assets. Aurora’s 5 GW projection 

is expected to create saturation pressure in the relatively small Portuguese reserve market if 

auction design does not ensure adequate market depth evolution. FCR and aFRR revenues 

are accessible via Iberian participation in European platforms, providing some protection 

from domestic saturation. Bankability depends on auction framework development (REN 

2025; DGEG 2025). 

5.3.4  Greece 

Greece’s BESS market is shaped by high solar PV penetration, system stability needs, and 

regulatory reform. FCR receives a top private revenue score of 5 out of 5 for initial battery 

projects in a market where FCR capacity is in short supply, with early movers achieving 

returns exceeding 20 % IRR. Price compression is expected to moderate private returns to 

approximately 3 out of 5 by 2030 (ADMIE 2025; RAE 2025). 

The widest system-to-private value gaps appear in congestion relief and grid stability, where 

system value is rated 5 but private revenue only 1, as no procurement mechanism currently 

pays batteries for these services (ADMIE 2025; RAE 2025). 
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Scorecard results for Greece: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price shape 

3,5 Rising High solar PV penetration increasing. Price patterns 

exploitable but spreads moderate after degradation 

(RAE 2025). 

2. Market size 

and liquidity 

3,25 Stable Moderate market integrated into European day-ahead 

coupling (ADMIE 2025). 

3. Revenue 

potential 

3,75 Declining FCR very lucrative for first movers. Price compression 

expected. Congestion and stability have high system 

value but no procurement mechanism (RAE 2025; 

ADMIE 2025). 

4. Policy and 

regulatory 

3,25 Improving Ongoing reforms improving market access. Significant 

regulatory gaps remain (RAE 2025). 

5. Saturation 

risk 

2,25 Intensifying High developer interest in a small FCR market is 

closing the initial entry window (RAE 2025). 

6. Bankability 2,25 Improving First-mover FCR returns attractive but sustainability 

uncertain as the pipeline grows (RAE 2025). 

Overall 3,04   

 

By 2030, the FCR opportunity is closing as more batteries achieve prequalification. Greece 

needs 7 GW of storage by 2030 according to industry and grid operator analysis, showing 

that system value exceeds private revenue and that the main barriers are regulatory design 

(Balkan Green Energy News 2024; ADMIE 2025; RAE 2025). The 4,7 GW of announced 

projects seek connection approval. 

Between 2030 and 2035, solar expansion drives a “bathtub curve” in wholesale prices: 

negative midday and elevated evening prices creating predictable daily cycling opportunities 

(Balkan Green Energy News 2024). Island interconnection projects are expected to add grid 

stability revenue streams as islands transition from diesel generation to mainland-connected 

renewable supply. Saturation in FCR is approaching given the 4,7 GW pipeline competing 

for a small reserve pool. Connection bottlenecks documented by pv magazine (2026) 

unintentionally protect against near-term saturation by slowing entry. Bankability 

improvement depends on EU-subsidised tenders and connection reform. 
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5.3.5  Bulgaria 

Bulgaria’s electricity system is among the most thermally dependent in the EU, with coal 

and lignite historically providing approximately 40 % of generation alongside nuclear at 

Kozloduy at 35 %. Coal retirement under EU carbon obligations is driving a generation mix 

transition. Solar capacity grew quickly with over 1 000 MW added in 2024. ESO participates 

in European day-ahead coupling on four borders and joined MARI mFRR in 2024 (ESO 

2025; KEVR 2025). 

The battery business case is driven by frequency regulation and renewables balancing. Coal 

retirement removes synchronous generation that provided inertia and fast reserve capability. 

FCR and aFRR products are open to batteries but market volumes remain limited. The main 

constraint is the absence of a capacity mechanism and limited depth of individual reserve 

pools, concentrating battery revenue in the combination of wholesale arbitrage, FCR, and 

co-location with CfD-supported renewable projects (ESO 2025; KEVR 2025). 
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Scorecard results for Bulgaria: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

3,5 Rising Coal and lignite baseload currently dampens volatility. 

Renewable expansion and coal retirement will increase 

price variability and arbitrage opportunity through 2035 

(ESO 2025). 

2. Market size 

and liquidity 

2,5 Improving Moderate system size. European day-ahead coupling on 

four borders provides regional price signal access. MARI 

mFRR integration from 2024 expands effective balancing 

market access (ESO 2025). 

3. Revenue 

potential 

3,75 Rising FCR and aFRR open to batteries. Coal retirement 

increases reserve procurement needs as synchronous 

generation retires. Cross-border balancing via MARI 

adds a revenue layer. Renewable co-location is the 

primary current route (ESO 2025; KEVR 2025). 

4. Policy and 

regulatory 

3,25 Improving EU membership obligations drive regulatory alignment. 

Just Transition Fund and Cohesion Fund provide 

investment pathway. Storage-specific rules developing 

under EU framework transposition (KEVR 2025). 

5. Saturation 

risk 

2,0 Stable Limited reserve-market depth means pipeline growth can 

compress margins before products mature; coal 

retirement adds reserve demand but procurement 

volumes remain shallow (ESO 2025). 

6. Bankability 2,75 Improving No CRM exists, EU just-transition funding and CfD co-

location must bridge merchant exposure as Maritsa East 

coal retires (KEVR 2025). 

Overall 2,96   

 

To 2030, solar additions exceeding 1 000 MW in 2024 create negative price hours raising 

the system value of storage. MARI mFRR integration from 2024 provides access to cross-

border reserve markets (ESO 2025). Coal retirement from Maritsa East removes 

synchronous generation that provides energy and frequency stability, raising the need for 

fast response resources. 

To 2035, the pace of coal retirement and domestic reserve market development determine 

the outlook. As coal retires, reserve procurement volumes are expected to rise. Domestic 

FCR and aFRR product development will determine whether Bulgarian batteries can capture 

the growing reserve revenue opportunity (KEVR 2025; ESO 2025). Saturation risk is low in 
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the near term because Bulgaria has negligible existing battery deployment and coal 

retirement creates sustained reserve procurement growth. Early movers face a supportive 

entry window that could last through the mid-2030s as the market develops from a near-zero 

baseline. Bankability depends on EU just transition and cohesion funding providing capital 

grants, combined with CfD co-location in renewable projects. 

5.4  Western Balkans 

The Western Balkan countries share common characteristics that distinguish their BESS 

markets from more mature European markets. Most are at early stages of electricity market 

reform, with ongoing alignment to EU energy legislation through Energy Community 

membership. Grid infrastructure is ageing, reserve procurement mechanisms are developing, 

and renewable energy deployment is accelerating from a low base. These conditions create 

high system value for battery storage but limited private revenue capture through established 

market mechanisms. 

5.4.1  Serbia 

Serbia’s BESS market is driven by the need to integrate growing wind and solar capacity 

while maintaining system stability in a grid historically dependent on coal and hydropower. 

The 2024 Energy Law and 2023 renewable energy law amendments introduced provisions 

for storage and aggregators, with TSO EMS empowered to require large renewable projects 

to include balancing capacity as a condition of grid connection (EMS 2025). 
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Scorecard results for Serbia: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

3,25 Rising Growing renewables increase price volatility. Market 

transitioning from cost-based dispatch (EMS 2025). 

2. Market size 

and liquidity 

2,0 Improving Small domestic market; EMS-led balancing-capacity 

requirements and the 2026 ancillary-services opening 

provide the entry channel (EMS 2025). 

3. Revenue 

potential 

3,5 Rising High system need for frequency and balancing. Co-

located renewables-plus-storage is the bankable route 

while FCR remains uncompensated (EMS 2025). 

4. Policy and 

regulatory 

3,25 Improving New energy law provides legal basis. Progressive 

integration requirements for renewables (EMS 2025). 

5. Saturation 

risk 

2,0 Stable Small revenue pools and a thin reserve market mean 

few projects saturate available procurement (EMS 

2025). 

6. Bankability 2,75 Improving Co-location with renewables provides most bankable 

pathway (EMS 2025). 

Overall 2,79   

 

To 2030, the co-location mandate shapes deployment. Several GW of planned solar and 

wind projects each carry a battery requirement expected to drive deployment ahead of 

standalone merchant economics (EMS 2025). The ancillary services market opening 

scheduled for 2026 is expected to create formal market-based revenue with FCR and aFRR 

products following Serbia's Energy Community alignment. 

By 2035, coal retirement under EU CBAM and regional market integration shape the market. 

Serbia's coal capacity at Kostolac and Nikola Tesla, the largest fossil thermal fleet in the 

Western Balkans, is expected to retire through the 2030s, removing synchronous generation 

that provides energy and frequency stability (EMS 2025). Full PICASSO and MARI 

participation expected before 2030 would widen the reserve market beyond the small 

domestic system. The realistic pace of reform may be slower than projections indicate. 

Saturation risk is low since the reserve market is in early stages of design. Bankability is 

driven by co-location with renewable projects. 
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5.4.2  Albania 

Albania’s power system is dependent on hydropower, exposing it to drought induced energy 

crises and creating a system need for alternative flexible resources. A single utility-scale 

BESS could supply Albania’s approximately 6 MW FCR requirement and contribute to 

aFRR. The new regulatory framework enables storage participation in the balancing market 

(OST 2025; ERE 2025). 

Scorecard results for Albania: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

3,0 Rising Hydro-dependent system creates seasonal patterns. 

Drought periods drive high import costs (OST 2025). 

2. Market size 

and liquidity 

1,5 Improving Small market; the 6 MW FCR requirement and ALPEX 

day-ahead trading growing 71 % year on year define the 

trading depth (ERE 2025). 

3. Revenue 

potential 

4,0 Rising Frequency regulation need is high, but most services 

lack market mechanisms; hydropower-drought import 

costs and OST procurement of frequency services define 

the current revenue route (OST 2025; ERE 2025). 

4. Policy and 

regulatory 

2,75 Improving New framework enables storage. Grid-code work for 

balancing-market participation is in progress (ERE 

2025). 

5. Saturation 

risk 

1,75 Stable Revenue pools and procurement mechanisms are 

undeveloped; few projects can exhaust available 

volumes (ERE 2025). 

6. Bankability 2,75 Improving TSO contracted projects offer most viable pathway 

(OST 2025). 

Overall 2,62   

 

By 2030, TSO OST is encouraging battery procurement for frequency regulation. The new 

regulatory framework under Energy Community alignment provides the regulatory basis, 

and the first TSO-contracted projects offer a near-term deployment opportunity (OST 2025; 

ERE 2025). ALPEX day-ahead trading jumped 70,8 % year on year in December 2025, 

indicating developing market liquidity (Serbia Energy 2026). 
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Through the early 2030s, growing wind and solar pipeline combined with drought 

vulnerability creates periodic energy shortage when hydro availability is low. By 2035, 

aggregator enabled multi-market participation and flexibility auctions are expected as 

Energy Community reforms are implemented. Saturation risk is negligible given the early-

stage market. The main risk is the pace of regulatory reform: if market mechanisms remain 

underdeveloped, system value cannot translate into investment. TSO procurement provides 

the only near-term contracting route. EU cohesion and infrastructure funding provides 

capital support for BESS deployment (OST 2025; ERE 2025). 

5.4.3  Bosnia and Herzegovina 

Bosnia and Herzegovina’s power system relies heavily on coal and hydropower, with limited 

renewable deployment. The BESS market is at an early stage, with regulatory and 

institutional barriers remaining. The overall viability gap between system value and 

investment value is among the widest assessed (DERK 2025). 

Scorecard results for Bosnia and Herzegovina: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

1,75 Rising Coal and hydro baseload dampen volatility. 

Renewable targets and coal retirement will increase 

variability (DERK 2025). 

2. Market size 

and liquidity 

1,5 Improving Small market with fragmented institutional structure 

(DERK 2025). 

3. Revenue 

potential 

2,75 Rising High system need for balancing. Market mechanisms 

underdeveloped (DERK 2025). 

4. Policy and 

regulatory 

2,75 Improving Entity-level regulation between FBiH and RS 

fragments storage policy and slows scalable rule-

making (DERK 2025). 

5. Saturation risk 1,75 Stable The market is too thin to absorb pipeline interest, and 

institutional fragmentation limits scalable entry 

(DERK 2025). 

6. Bankability 1,75 Improving Widest viability gap assessed. Policy intervention 

required (DERK 2025). 

Overall 2,04   

 



80 

 

 

Through the late 2020s, the outlook is constrained by the institutional structure of the 

Bosnian electricity sector divided between the Federation and Republika Srpska entities and 

the lack of an energy law framework for storage. NOSBiH concludes that approximately 225 

MW and 450 MWh of battery storage would enable integration of an initial 2,5 GW of new 

solar and wind, and without storage the planned renewables build out risks leaving the 

system without balancing reserves by the late 2020s (DERK 2025).  

To 2035, EU CBAM pressure on Bosnia's largest coal plants at Tuzla and Ugljevik creates 

a retirement timeline even without phase-out legislation. Coal retirement in the 2030s would 

increase flexibility demand, improving the investment case in the second half of the decade. 

No battery deployment exists yet and the market lacks mechanisms to drive entry. Policy 

intervention through EU Just Transition funding, Energy Community market design reforms, 

or TSO procurement is a requirement for investment. The bankability outlook through 2035 

requires institutional development possible only under scenarios where EU prospects 

accelerate regulatory alignment (DERK 2025). 

5.4.4  Croatia 

Croatia’s BESS market has a good position within the ENTSO-E synchronous area and its 

EU membership, which provides a more mature regulatory baseline than most Western 

Balkan neighbours. Renewable energy integration and fast frequency response are the main 

battery use cases, driven by growing wind and solar output and the resulting declining system 

inertia. Energy arbitrage and grid capacity have limited standalone commercial viability 

(HERA 2025; HOPS 2025). 
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Scorecard results for Croatia: 

Dimension Score 
Outlook to 

2035 
Justification 

1. Volatility and 

price shape 

2,25 Rising Moderate volatility constrained by hydro. Renewables 

growth is expected to increase spreads (HOPS 2025). 

2. Market size 

and liquidity 

1,75 Stable Small domestic market with European coupling access 

(HERA 2025). 

3. Revenue 

potential 

3,5 Rising Growing need for fast frequency response. The 60 MW 

first grid-scale battery and SINCRO.GRID integration 

define the current use case (HOPS 2025). 

4. Policy and 

regulatory 

3,0 Improving EU membership provides baseline. Storage rules 

developing (HERA 2025). 

5. Saturation 

risk 

2,25 Stable The 60 MW first grid-scale battery faces limited 

reserve procurement, with hydropower and regional 

providers as the primary competitors (HERA 2025). 

6. Bankability 2,0 Improving Limited contracting routes. EU funding potential 

(HERA 2025). 

Overall 2,46   

 

Between 2025 and 2030, the outlook is anchored by Croatia’s EU membership providing 

regulatory support and the 60 MW battery project commissioned in 2025, Croatia’s first 

grid-scale battery (EBRD 2025). Croatia’s NECP update under the EU Grids Package is 

increasing renewable targets and thus storage requirements. Secondary reporting states that 

the European Commission approved 19,8 M€ in state aid for IEEnergy, showing that support 

is available for early movers (Balkan Green Energy News 2022). The SINCRO.GRID cross-

border grid stability project with Slovenia provides foundations for battery deployment as 

transmission infrastructure. 

Between 2030 and 2035, conditions depend on whether the Croatian reserve market develops 

FCR and aFRR procurement at volumes sufficient to attract commercial-scale battery 

projects beyond the EBRD-supported pioneer. The Italian interconnector upgrade adding 

600 MW by 2031 is expected to increase cross-border trading opportunity while also 

exposing Croatian batteries to Italian competition (HOPS 2025; HERA 2025). 

Saturation risk is low given the early stage market and the EU state aid pipeline ensuring 

controlled entry. Competition from hydro flexibility and demand response is limited relative 
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to the growing demand for balancing services, giving BESS a supportive position through 

the early 2030s. The main risk is that reserve market development lags deployment pipeline. 

Bankability depends on EU funding instruments and the evolution of contracted revenue 

pathways. No Croatian capacity mechanism exists yet, but EU cohesion and just transition 

funds provide capital grants that could reduce CAPEX risk. The SINCRO.GRID model of 

TSO-backed battery procurement as grid infrastructure offers a near-term contracting route 

for initial projects (HERA 2025; HOPS 2025). 

5.4.5  Montenegro 

Montenegro’s relatively small grid is transitioning from hydro and coal dependency toward 

growing renewable capacity. Montenegro launched its national day-ahead exchange 

(MEPX) and is connecting with EU balancing market standards (CGES 2025; REGAGEN 

2025). 

Scorecard results for Montenegro: 

Dimension Score 
Outlook to 

2035 
Justification 

1. Volatility 

and price shape 
3,25 Rising 

Growing renewable penetration. Seasonal hydro patterns 

(CGES 2025). 

2. Market size 

and liquidity 
1,5 Improving 

Liquidity remains thin despite the MEPX national day-

ahead exchange launch (REGAGEN 2025). 

3. Revenue 

potential 
4,25 Rising 

Frequency response and balancing needs are rising after 

MEPX day-ahead launch. CGES reserve-product 

development and MEPX-linked market access define 

the current revenue route (CGES 2025). 

4. Policy and 

regulatory 

2,75 Improving New energy legislation transposed and MEPX day-

ahead market live; storage participation rules still 

developing (REGAGEN 2025). 

5. Saturation 

risk 

1,75 Stable Few projects can saturate the small CGES reserve 

market; hydropower remains the primary flexibility 

competitor (REGAGEN 2025). 

6. Bankability 2,75 Improving TSO procured services most viable route (CGES 2025). 

Overall 2,71   
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The 2025-2030 period is shaped by Montenegro’s NECP 2024 target of 240 MW and 240 

MWh by 2027, the launch of the national day-ahead exchange MEPX, and alignment with 

EU balancing market standards that are expected to allow batteries to participate in cross-

border reserve markets. The state-owned EPCG launched Montenegro’s first utility-scale 

battery tender in 2025, signalling TSO-level encouragement of the BESS for frequency 

stability (CGES 2025; REGAGEN 2025). The wholesale price volatility documented in the 

MEPX hourly prices ranging 0-950 €/MWh indicates an immature market with low liquidity 

which create the revenue opportunity for early BESS investment. 

The 2030-2035 period is set by the coal transition at Pljevlja. The closure of the 220 MW 

lignite plant removes the only synchronous thermal generator above 100 MW and raises the 

frequency regulation need in an inertia deficient system. Montenegro’s planned coupling 

with the EU day-ahead market and joining of regional balancing platforms by 2025 to 2026 

are expected to enable BESS participation that currently depends on regulatory limitation 

rather than established market rules (REGAGEN 2025; CGES 2025). 

The NECP target at approximately 50 % of peak demand suggests domestic reserve pool 

saturation if realised; bankability is TSO-procurement-driven in the near term. 

5.4.6  Kosovo 

Kosovo’s TSO (KOSTT) procured a 45 MW aFRR system and a 125 MW arbitrage system, 

the largest TSO-procured battery fleet in the Western Balkans by capacity. The avoided cost 

of approximately 25 M€/year from replacing imported reserves supports the investment case 

(KOSTT 2025; ERO 2025). 
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Scorecard results for Kosovo: 

Dimension Score 
Outlook to 

2035 
Justification 

1. Volatility and 

price shape 

4,25 Stable High import dependency creates price volatility 

(KOSTT 2025). 

2. Market size 

and liquidity 

1,5 Improving The market is small, but the 45 MW aFRR and 125 

MW arbitrage procurement create a concrete TSO-

backed entry route (ERO 2025). 

3. Revenue 

potential 

4,25 Rising TSO procured 45 MW aFRR and 125 MW arbitrage 

battery. Avoided cost approximately 25 M€ per year 

(KOSTT 2025). 

4. Policy and 

regulatory 

3,25 Improving Framework developing under Energy Community. 

TSO driving procurement (ERO 2025). 

5. Saturation risk 1,75 Stable TSO-controlled entry limits private scalability; the 45 

MW aFRR procurement is the full addressable market 

(KOSTT 2025). 

6. Bankability 3,0 Improving TSO backed procurement provides certainty. 

Scalability depends on market development (ERO 

2025). 

Overall 3,00   

 

The path to 2030 is anchored by the TSO procurement programme described above. The 170 

MW total target for Kosovo towards renewable energy transformation signals continued 

government commitment to scaling the battery programme, and Harmony Link’s planned 

700 MW HVDC interconnector to Albania is expected to widen the effective market depth 

available to Kosovar batteries when commissioned. By 2035, the outlook depends on the 

ENTSO-E compliance timeline and market liberalisation. A competitive reserve market with 

regional PICASSO participation is expected, at which point private BESS can earn market-

based frequency regulation revenue rather than relying solely on TSO procurement. The US-

funded battery programme provides a capital grant pathway for continued deployment, and 

Kosovo’s high import dependency and volatile price structure signal that the system value 

of storage remains high throughout the outlook period (ERO 2025; KOSTT 2025). 

Saturation risk is currently managed through TSO control of deployment pace. The TSO 

model provides regulation of entry that prevents the reserve market saturation seen in 

Western European markets. 
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5.4.7  North Macedonia 

North Macedonia is at an early stage of BESS development. The system is transitioning from 

coal dependency, with the first 60 MW of commercial battery projects licensed in late 2025 

and 4,2 GW of applications showing developer interest exceeding near-term market 

capacity. Frequency regulation and renewables are the main use cases (MEPSO 2025; ERC 

2025). 

Scorecard results for North Macedonia: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility and 

price shape 

3,0 Rising Growing renewables and coal transition increase 

variability (MEPSO 2025). 

2. Market size 

and liquidity 

2,0 Improving Trading remains thin despite the first 60 MW of 

licensed commercial BESS and 4,2 GW of applications 

(ERC 2025). 

3. Revenue 

potential 

4,5 Rising Coal decline raises frequency-response and fast-

response need. 60 MW of licensed BESS and MEPSO 

procurement define the current revenue route (MEPSO 

2025). 

4. Policy and 

regulatory 

3,0 Improving New energy-law provisions enable storage; MEPSO 

ten-year network-development plan identifies BESS as 

a system-services component (ERC 2025). 

5. Saturation 

risk 

2,0 Stable A 4,2 GW application pipeline against near-term 

market capacity of tens of MW creates oversupply risk 

(ERC 2025). 

6. Bankability 3,0 Improving TSO procurement or co-location provides most viable 

pathways (MEPSO 2025). 

Overall 2,88   

 

By 2030, conditions are shaped by the licensing and application pipeline described above 

(Balkan Green Energy News 2024; Balkan Green Energy News 2025). The Energy 

Community rollout obligations and new energy law provisions create the legal framework, 

and the MEPSO ten-year network development plan identifies battery storage as a system 

services component. 
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Through the early 2030s, the market is guided by North Macedonia’s coal transition under 

EU CBAM and its impact on frequency regulation demand. Renewables through co-located 

storage scores 4 for viability as growing solar and wind capacity will require balancing 

services for TSO (MEPSO 2025; ERC 2025). 

The 4,2 GW application pipeline, equivalent to roughly twice annual peak demand, will 

require TSO management to prevent blocking genuine projects. North Macedonia’s 

regulator is expected to implement capacity-based allocation similar to Energinet’s Danish 

model to ensure real grid connections. 

5.5  Baltic states 

The Baltic states, Estonia, Latvia, and Lithuania, share a common context that differs from 

other markets assessed. On 9.2.2025, all three states completed synchronisation with the 

Continental Europe synchronous area, disconnecting from the Russian system. This event 

changed the reserve market structure across the region by requiring the Baltic TSOs to 

independently manage frequency within the Continental Europe area, driving procurement 

of up to 500 MW of generation and storage capacity for frequency management and creating 

the Baltic Balancing Capacity Market as a common platform for FCR, aFRR, and mFRR 

procurement. All three Baltic TSOs subsequently joined PICASSO and MARI, integrating 

Baltic reserve capacity into cross-border European platforms. Total synchronisation 

infrastructure investment reached approximately 1,6 B€ with 75 % EU Connecting Europe 

Facility co-financing (ENTSO-E 2025a; Baltic Balancing Roadmap 2024). 

Despite this shared structural context, the three markets differ in generation mix, double-

charging policy, support schemes, and deployment pipeline. Estonia has the broadest fiscal 

treatment, with a double taxation exemption for storage. Lithuania has a support scheme at 

237 M€ and a capacity mechanism that includes storage. Latvia resolved the storage legal 

definition through the 2024 Electricity Market Law but retains an unresolved double-

charging barrier that constrains investments beyond TSO procurement. 



87 

 

 

5.5.1  Estonia 

Estonia’s BESS case is shaped by the oil shale phase out, which is removing approximately 

1500 MW of synchronous generation from the system by 2026, renewable expansion toward 

a 100 % target by 2030, and the post-synchronisation frequency management procurement 

of up to 500 MW announced by Elering in July 2024. Solar capacity installations reached 

513 MW in 2024 and wind grew by 305 MW. Renewables accounted for 63 % of total power 

production that year. The Estlink 2 cable was damaged in December 2024 reducing 

interconnection capacity from 1016 MW to 358 MW, caused price spikes during periods of 

constrained cross-border capacity. Average wholesale prices reached 87,27 €/MWh in 2024, 

with peak prices of 1896 €/MWh. Negative price hours concentrated during high solar 

generation periods (Estonian Competition Authority 2025; Elering 2024; IEA 2023). 

The main revenue pool is frequency and balancing services Private and national deployments 

includes the 26,5 MW Auvere system, the 400 MW Baltic Storage Platform, and the 100 

MW Project Zirgu. The pipeline is large relative to the small Baltic reserve market, creating 

saturation risk as supply scales up (Elering 2024; Elering 2025; Energy Storage News 2025i; 

Energy Storage News 2025j).  
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Scorecard results for Estonia: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

4,5 Rising Oil shale phase out and renewable growth increase 

structural price volatility. Estlink vulnerability creates 

episodic extreme price events during interconnector 

constraints (Estonian Competition Authority 2025; IEA 

2023). 

2. Market 

size and 

liquidity 

2,0 Stable Small domestic market, partially offset by integration 

into Nord Pool and European balancing platforms 

(Elering 2025; Nord Pool 2026). 

3. Revenue 

potential 

4,0 Declining Post-synchronisation reserve needs are high and 

growing. 500 MW TSO procurement signals scale of 

opportunity. PICASSO and MARI integration enables 

cross-border participation. Reserve price compression 

expected as the large pipeline comes online (Elering 

2024; ENTSO-E 2025a). 

4. Policy and 

regulatory 

4,25 Improving Full double taxation exemption. Fixed connection fees 

introduced 2025. Storage subsidies available. Grid-

forming requirements under development (IEA 2023; 

Elering 2025). 

5. Saturation 

risk 

2,25 Intensifying Large pipeline including 400 MW Baltic Storage 

Platform and 100 MW Project Zirgu relative to small 

reserve market. Pumped-storage development adds 

competing flexibility (Elering 2024). 

6. Bankability 3,5 Stable After the 500 MW TSO procurement, merchant exposure 

dominates because Estonia has no CRM for post-

synchronisation reserve assets (Elering 2024; Elering 

2025). 

Overall 3,42   

 

Through the late 2020s, the outlook is shaped by the 500 MW Elering frequency 

management procurement and the oil shale phase out completing the removal of Estonia’s 

synchronous thermal generation base. Elering’s PICASSO membership from April 2025 

enables cross-border aFRR activation and energy payments (Elering 2025; Baltic Balancing 

Roadmap 2024). The 1000 MW storage target by 2030 and 1500 MW by 2040 set by 

Estonia’s Ministry of Climate signal commitment to BESS (Ministry of Climate 2025). 

The medium-term outlook to 2035 is determined by whether the pipeline creates saturation 

before renewable expansion and electrification generate offsetting flexibility demand. The 
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path toward 100 % renewable electricity by 2030 implies continued capacity that raises both 

frequency regulation demand and arbitrage opportunity (Estonian Competition Authority 

2025; IEA 2023). 

The Baltic reserve pool is small relative to installed capacity ambitions with 23 MW FCR 

and 100 MW aFRR for the three Baltic states combined. A fraction of Estonia’s 1000 MW 

target could fully saturate domestic reserve procurement without cross-border mitigation 

from PICASSO and MARI (Baltic Balancing Roadmap 2024). Bankability depends on the 

Elering TSO procurement outcome and later market revenue. 

5.5.2  Latvia 

Latvia's power system is mainly controlled by the Daugava River hydropower complex with 

the 908,5 MW Plavinas plant providing 40-50 % of domestic electricity alongside growing 

solar capacity that reached 660 MW at end of 2024. The TSO AST commissioned an 80 

MW and 160 MWh battery system across Rezekne and Tume in October 2025 for post-

synchronisation frequency stability. A total cost of 77,07 M€ with 85 % EU Connecting 

Europe Facility funding. January 2025 prices averaged approximately 154 €/MWh and 

February 2025 reached 155,43 €/MWh following synchronisation. The Estlink 2 damage 

caused Latvian prices to quadruple on affected days, signalling Baltic price sensitivity to 

interconnection capacity (AST 2025; IEA 2024). 

The main constraint on private battery investment in Latvia is the double charging barrier. 

This is the main regional difference between Estonia’s full exemption and Lithuania’s 

structured support scheme. TSO procurement with EU co-financing is the feasible pathway 

for initial deployment, but scaling beyond TSO-owned systems requires either double charge 

resolution or introduction of dedicated support. The Targale wind park BESS at 10 MW and 

the AJ Power deployments across three solar sites show that co-located projects are 

progressing alongside TSO procurement (AST 2025; IEA 2024; SPRK 2024). 
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Scorecard results for Latvia: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

3,25 Rising Growing solar variability and interconnector constraint 

events create exploitable spreads. Daugava hydropower 

dampens extreme price movements but the net direction 

is toward wider spreads (AST 2025; IEA 2024). 

2. Market 

size and 

liquidity 

2,0 Stable Small domestic market, partially offset by Baltic market 

integration and PICASSO and MARI platform 

participation (AST 2025; Nord Pool 2026). 

3. Revenue 

potential 

4,0 Stable Post-synchronisation reserve needs are high. AST has 

directly procured 80 MW. Baltic Balancing capacity 

market and PICASSO and MARI integration provide 

structured cross-border access. Daugava hydropower 

constrains pricing in energy products (AST 2025; Baltic 

Balancing Roadmap 2024). 

4. Policy and 

regulatory 

2,25 Improving Storage recognised in the 2024 Electricity Market Law. 

Double taxation unresolved, creating an investment 

barrier absent in the other Baltic states. Distribution 

system operator (DSO) co-financing of 50 % of new 

connection costs is a positive measure (IEA 2024; SPRK 

2024). 

5. Saturation 

risk 

2,75 Intensifying Growing pipeline with solar-plus-storage and Latvenergo 

contracts. Daugava hydropower is the primary flexibility 

competitor in energy markets and some reserve products 

(AST 2025; IEA 2024). 

6. 

Bankability 

3,25 Improving TSO procurement with EU co-financing provides a 

bankable initial model. Merchant projects face a viability 

gap from double charging and the absence of a capacity 

mechanism (AST 2025; IEA 2024). 

Overall 2,92   

 

Between 2025 and 2030, the market is guided by the AST battery systems at Rezekne and 

Tume commissioned in October 2025 (AST 2025). Co-located deployment is building 

alongside TSO procurement and Latvenergo’s contracts with Merus Power for two 20 MW 

systems add corporate investment to the TSO model. The unresolved double-charging 

barrier, confirmed by the European Commission's February 2024 assessment, slows scaling 

beyond TSO procurement and is the main gap with Estonia and Lithuania (IEA 2024; SPRK 

2024). 
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The medium-term outlook to 2035 depends on whether Latvia’s reserve market develops 

beyond TSO procurement and whether PICASSO and MARI participation generates  

revenue to support merchant project economics. Daugava hydropower competition affects 

battery pricing premiums in energy markets, but batteries have an advantage in frequency 

containment. Bankability requires double-charge resolution, followed by a dedicated storage 

support scheme comparable to Lithuania’s 237 M€ programme. 

5.5.3  Lithuania 

The Lithuanian government approved 237 M€ in EU funding for 1700 MW and 4000 MWh 

of storage under the Temporary Crisis and Transition Framework, with an additional 37 M€ 

approved in July 2025. Litgrid deployed 200 MW and 200 MWh of storage as transmission 

assets across four sites classified as transmission infrastructure. Renewable production 

sources account for 77 % of electricity generation with solar reaching 1,97 GW at end of 

2024 and negative price hours rising by 294 % in June 2025 (Litgrid 2025; Energy Storage 

News 2025d; IEA 2025). 

A capacity mechanism that includes storage combined with the capital support scheme, 

provides two additional revenue and bankability layers not available in Latvia. The Ignitis 

Group’s 130 M€ investment in a 291 MW and 582 MWh portfolio across three sites signals 

institutional investor confidence in Lithuanian battery economics. 1,2 GW of reserved grid 

capacity for battery projects alongside 900 MW of Kruonis pumped-storage hydroelectric 

capacity creates competing flexibility at scale in a relatively small Baltic reserve market 

(Litgrid 2025; Energy Storage News 2025e; IEA 2025). 
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Scorecard results for Lithuania: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

4,25 Rising Rapid renewable growth creates increasing negative 

price hours, up 294 % year on year in June 2025. 

NordBalt and LitPol Link interconnector dynamics add 

cross-border price variability (Litgrid 2025; VERT 

2025). 

2. Market size 

and liquidity 

2,5 Stable Moderate system size at 5442 MW total capacity. 

Integrated into Nord Pool with NordBalt and LitPol 

Link providing cross-border trading depth (Litgrid 2025; 

Nord Pool 2026). 

3. Revenue 

potential 

4,25 Declining First Baltic TSO on PICASSO. 200 MW storage as 

transmission shows system commitment. Capacity 

mechanism adds contracted layer. Large pipeline creates 

compression risk as volumes come online (Litgrid 2025; 

ENTSO-E 2025a). 

4. Policy and 

regulatory 

4,25 Improving Largest support scheme among Baltic states at 237 M€. 

Capacity mechanism includes storage. Full regulatory 

framework planned for 2028. Cybersecurity restrictions 

add procurement complexity (Energy Storage News 

2025f; IEA 2025). 

5. Saturation 

risk 

2,0 Intensifying 1,2 GW reserved grid capacity plus 900 MW Kruonis 

pumped storage creates high saturation pressure in a 

small Baltic reserve market as the pipeline comes online 

(Litgrid 2025; Energy Storage News 2025d). 

6. Bankability 3,75 Stable Capital subsidy plus capacity mechanism plus market 

revenue provides a diversified foundation. Stronger than 

other Baltic markets but long-term contracted certainty 

remains limited beyond the subsidy period (Energy 

Storage News 2025d; IEA 2025). 

Overall 3,50   

 

By 2035, Lithuania is projected to hold the largest deployed battery fleet among the Baltic 

states driven by the 10 GW renewable capacity target by 2030. The storage as part of 

transmission grid model replicable beyond the initial Litgrid deployment and the energy 

independence strategy requiring domestic flexibility to reduce import dependency. Reserve 

price compression as the pipeline comes online is the main risk for investments (Litgrid 

2025; IEA 2025). 
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5.6  United Kingdom and Ireland 

Both UK and Ireland exhibit unique electricity markets, as they are both island nations, and 

thus face similar challenges in power production. 

5.6.1  Ireland 

Ireland combines a system services procurement programme at 235 M€ per year under the 

DS3 framework with a capacity remuneration mechanism that cleared at 90000 €/MW/year 

in the T-1 auction for 2025/2026. The System Non-Synchronous Penetration (SNSP) 

constraint, which limits non-synchronous generation to 75 % of instantaneous power 

demand creates an opportunity for BESS. Wind power provided 33 % of Ireland’s electricity 

in 2025 with cumulative onshore capacity exceeding 5000 MW while solar reached 2345 

MW. The Climate Action Plan targets 80 % renewable electricity by 2030 through 9 GW 

onshore wind, 5 GW offshore wind, and 8 GW solar (EirGrid 2025a; SEM Committee 2025; 

Wind Energy Ireland 2026). 
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Scorecard results for Ireland: 

Dimension Score 

Outlook to 

2035 Justification 

1. Volatility 

and price 

shape 

4,5 Rising High wind penetration creates price variability. SNSP-

driven curtailment creates charging opportunity. 

Renewable expansion toward 80 % by 2030 increases 

structural volatility (EirGrid 2025a; Wind Energy 

Ireland 2026). 

2. Market size 

and liquidity 

3,25 Improving Moderate I-SEM size. Celtic Interconnector to France 

adds 700 MW cross-border capacity by 2028, 

expanding effective market depth (SEM Committee 

2025; EirGrid 2025a). 

3. Revenue 

potential 

4,75 Stable DS3 with 235 M€ annual budget and 12 system service 

products. CRM at 90000 €/MW/year. FASS transition 

maintains structured procurement. SDP adds wholesale 

market layer (EirGrid 2025a; GridBeyond 2025; SEMO 

2025). 

4. Policy and 

regulatory 

4,25 Improving Storage Policy Framework, network charges reform 

reducing costs by 30 %, Climate Action Plan targets, 

CRM inclusion. DS3 to FASS transition creates near-

term revenue uncertainty (CRU 2025; EirGrid 2025a). 

5. Saturation 

risk 

2,5 Intensifying 10 GW pipeline but only 83 MW under construction. 

Revenue uncertainty currently self-regulates entry. 

Rapid build out risk once FASS design clarifies (Energy 

Storage News 2025a). 

6. Bankability 4,25 Improving CRM provides multi-year capacity contracts. Network 

charges reform improves operating economics. FASS 

daily auctions reduce long-term revenue visibility but 

SDP adds merchant upside (SEM Committee 2025; 

CRU 2025). 

Overall 3,92   

 

Between 2025 and 2030, the outlook is shaped by the DS3 to FASS transition and the path 

toward 95 % SNSP. The Scheduling and Dispatch Programme launch in November 2025 

enables full wholesale market participation for batteries alongside system services, and the 

CRU network charges reform reducing battery operating costs by approximately 30 % 

improves merchant economics for the 2026-2027 transitional period (SEMO 2025; CRU 

2025). The adequacy shortfall exceeding 1 GW in the 2025 CRM auction shows need for 

new firm capacity (SEM Committee 2025). 
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The medium-term outlook to 2035 is determined by the Celtic Interconnector and the SNSP 

limit path. The Celtic Interconnector to France at 700 MW commissioning in spring 2028 is 

expected to widen effective market depth and provide cross-border trading revenue, but will 

also moderate some SNSP-related domestic scarcity value by enabling additional imports to 

be absorbed via interconnection rather than requiring domestic battery services (EirGrid 

2025a). Raising the SNSP limit from 75-95 % requires grid-forming battery inverters, 

creating demand for battery capacity whose revenue basis is partly contracted through 

DS3/FASS and partly merchant. 

Saturation risk in system services remains moderate because the 235 M€ DS3 annual 

procurement budget is committed to the 12 service products. Bankability is improving 

through network charges reform and CRM contracts, but the DS3 to FASS transition creates 

a two year window of reduced certainty in which long-term project financing is harder. 

5.6.2  The United Kingdom 

The United Kingdom is among the most mature utility-scale BESS markets in Europe and 

is used to assess BESS market dynamics including revenue compression, market adaptation, 

and fleet operational experience. With 6,9 GW and 12,9 GWh of operational BESS at end 

of 2025, the UK fleet is approximately 2,5 times larger than any comparable European 

market. The National Energy System Operator (NESO), which transitioned to public 

ownership in October 2024, operates the system under the Clean Power 2030 objective 

requiring 23-27 GW of BESS (NESO 2025; DESNZ 2024; Carbon Brief 2025). 

The UK provides evidence of revenue stack development under competitive conditions. The 

frequency response revenues that dominated in 2023 have diversified by 2025, with the 

balancing mechanism becoming the main revenue source. Revenue compression is an 

observed phenomenon in the UK market. Top-performing operators earn approximately 30 

% more than median operators, with location and dispatch optimisation as the main 

differentiators (NESO 2025; Ofgem 2025; Modo Energy 2025b). 
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Scorecard results for the United Kingdom: 

Dimension Score 
Outlook to 

2035 
Justification 

1. Volatility 

and price 

shape 

4,25 Stable High wind variability and gas marginal pricing create 

exploitable spreads. Increasing negative price frequency 

from solar and offshore wind. Growing fleet partially 

compresses daily spread capture (Carbon Brief 2025; 

Modo Energy 2025b). 

2. Market size 

and liquidity 

5,0 Stable The 6,9 GW operational fleet and multiple ancillary 

products provide high market depth with established 

trading infrastructure (NESO 2025). 

3. Revenue 

potential 

5,0 Declining Dynamic services, quick reserve, balancing mechanism 

and wholesale trading are all operational. Revenue has 

saturated but the stack has diversified rather than 

collapsed (NESO 2025; Modo Energy 2025b). 

4. Policy and 

regulatory 

4,25 Improving Clean Power 2030 targets 23-27 GW of batteries. 

REMA and the LDES schemes provide regulatory 

certainty. Grid connection reform addressed the queue 

of speculative connection requests. (DESNZ 2024; 

DESNZ 2025; Ofgem 2025). 

5. Saturation 

risk 

2,25 Intensifying Most competed BESS market in Europe. 162 GWh 

approved in the connection queue. Revenue 

compression is visible, dispatch and location 

increasingly differentiate returns (Modo Energy 2025b). 

6. Bankability 4,75 Stable Capacity market contracts at 20-60 £/kW per year. 

Lender references from the operational 6,9 GW fleet. 

The LDES scheme provides bankable structure for long-

duration projects (Ofgem 2025; DESNZ 2024). 

Overall 4,25   

 

The path to 2030 runs from the current fleet to the 23-27 GW Clean Power 2030 target, 

implying deployment at 2-4 GW per year through the rest of the decade. The revenue stack 

has already shifted from frequency response in 2023 to balancing mechanism by 2025 

(NESO 2025; Modo Energy 2025b). The UK’s NESO grid connection reform in December 

2025 cut 153 GW of speculative projects from the queue, improving visibility of the project 

pipeline and reducing the inflation of development risk premiums. 

Between 2030 and 2035, the market is shaped by three changes: the Long Duration 

Electricity Storage Cap and Floor scheme for eight-hour projects, the capacity market 
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evolving to better reflect battery duration contributions through the derating method, and the 

reformed national pricing framework that is expected to provide locational price signals for 

battery siting. The cap and floor scheme has 77 projects at 28,7 GW in assessment, and the 

24 B£ in estimated system savings over 25 years justifies the public subsidy element (Ofgem 

2025).  

Saturation is expected to continue, and operators without strong dispatch optimisation are 

expected to face negative returns (DESNZ 2025; Modo Energy 2025b). 

Bankability is among the most developed in Europe. The UK market is expected to separate 

between short-duration merchant projects competing on optimisation and long-duration 

contracted projects under the cap and floor scheme. The contracted tier is likely to attract 

infrastructure capital, while the merchant tier retains higher-risk investors (NESO 2025; 

Ofgem 2025). 
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6  Results Analysis 

Table 2 presents the scorecard for all 34 countries, ranked by overall score. Revenue 

potential score reflects the mean of reserve product availability and stacking feasibility 

scores from the country assessments in Chapter 5. 

Table 2. Overall BESS market scorecard for 34 European countries 

Rank Country Volatility 
Market 

size 

Revenue 

potential 
Policy 

Saturation 

risk 
Bankability Overall 

1 
United 

Kingdom 
4,25 5,0 5,0 4,25 2,25 4,75 4,25 

2 Italy 3,5 4,25 4,75 5,0 2,5 5,0 4,17 

3 Romania 4,75 3,75 4,5 4,75 2,25 3,75 3,96 

4 Ireland 4,5 3,25 4,75 4,25 2,5 4,25 3,92 

5 Belgium 3,75 4,0 4,5 4,25 2,0 4,75 3,88 

6 Spain 3,5 4,25 4,0 4,25 2,75 3,25 3,67 

7 Poland 3,5 3,5 3,75 4,0 2,75 3,75 3,54 

8 Lithuania 4,25 2,5 4,25 4,25 2,0 3,75 3,5 

9 Netherlands 4,25 4,0 4,0 3,25 2,75 2,75 3,5 

10 Germany 3,5 4,75 4,0 3,25 2,0 3,25 3,46 

11 Estonia 4,5 2,0 4,0 4,25 2,25 3,5 3,42 

12 France 3,0 4,0 3,25 4,0 2,5 3,75 3,42 

13 Czechia 3,5 3,0 3,25 4,25 2,75 3,5 3,38 

14 Norway 4,0 3,75 3,0 3,25 3,0 3,0 3,33 

15 Portugal 3,25 3,5 3,5 3,25 2,75 3,0 3,21 

16 Slovenia 2,5 2,5 3,75 3,75 3,25 3,25 3,17 

17 Hungary 3,5 3,0 3,25 3,25 2,25 3,25 3,08 

18 Greece 3,5 3,25 3,75 3,25 2,25 2,25 3,04 

19 Switzerland 2,0 3,25 3,25 4,0 3,5 2,25 3,04 

20 Kosovo 4,25 1,5 4,25 3,25 1,75 3,0 3,0 

21 Sweden 3,25 3,25 3,5 3,25 2,5 2,25 3,0 
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22 Bulgaria 3,5 2,5 3,75 3,25 2,0 2,75 2,96 

23 Austria 2,25 3,25 3,25 4,0 2,5 2,25 2,92 

24 Latvia 3,25 2,0 4,0 2,25 2,75 3,25 2,92 

25 Finland 3,75 3,0 3,5 3,25 1,5 2,25 2,88 

26 
North 

Macedonia 
3,5 1,75 4,25 3,0 1,75 3,0 2,88 

27 Serbia 3,25 2,0 3,5 3,25 2,0 2,75 2,79 

28 Montenegro 3,25 1,5 4,25 2,75 1,75 2,75 2,71 

29 Albania 3,0 1,5 4,0 2,75 1,75 2,75 2,62 

30 Denmark 2,5 2,75 3,25 2,25 2,5 2,25 2,58 

31 Slovakia 2,75 1,75 3,0 3,0 2,0 2,75 2,54 

32 Croatia 2,25 1,75 3,5 3,0 2,25 2,0 2,46 

33 Luxembourg 2,75 1,75 3,25 2,75 2,0 1,5 2,33 

34 
Bosnia and 

Herzegovina 
1,75 1,5 2,75 2,75 1,75 1,75 2,04 

6.1  Regional patterns 

Figure 2 presents the scores visually, as the ranking separates into five tiers. Markets with 

capacity mechanisms and Romania form the top tier. No market without a capacity 

mechanism or equivalent public funding scores above 3,7. Continental markets form the 

second tier, with market depth and several revenue opportunities offset by regulatory 

uncertainty and merchant exposure. The Baltic states and Nordics form the third tier. The 

Nordics offer reserve access but hydropower competition and absent capacity mechanisms 

limit bankability. Central European markets cluster in the fourth tier, constrained by smaller 

markets. Nuclear or hydropower baseload that compresses energy arbitrage opportunities in 

these markets also. Western Balkan markets and Luxembourg  form the bottom tier as system 

value for flexibility is high but private revenue mechanisms are limited. 
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Figure 2. BESS market investment attractiveness scores on a map of Europe 

6.2  Cross-cutting findings 

Six patterns are identifiable from cross-country comparison. Capacity mechanisms are the 

main driver of overall score. All four markets above 3,8 operate CRMs. The effect is not 

isolated to Bankability, as contracted revenue from CRMs also raises revenue potential and 

reduces saturation risk. These are the main findings that lift the overall score in top three 

countries across three dimensions rather than one. 

Revenue stack development follows a consistent pattern across maturity levels. The UK 

shifted from frequency response to balancing mechanism between 2023 and 2025. 

Belgium’s aFRR revenues compressed 73 % following PICASSO integration. Markets 

earlier in the revenue-stack development cycle, such as Finland, Baltics, Balkans, can expect 

the same path as their fleets scale. 
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Grid congestion is a major BESS value driver. The Netherlands, Germany, and Italy indicate 

that locational value from grid congestion can sustain battery economics where wholesale 

spreads are not optimal. Flexible connection models improve profitability when reduced grid 

charges outweigh curtailment losses, as is evident from Verhagen et al. 2026. This revenue 

stream is not yet captured in most markets regulatory frameworks, as flexible connection 

agreements require national, TSO and DSO level cooperation. 

Synchronisation of markets can create a time limited opportunity. The Baltic states’ February 

2025 synchronisation generated reserve demand after synchronisation. The entry window in 

these markets is short because the reserve pools are small relative to pipeline interest. 

The viability gap narrows from two sides: system value grows as renewable penetration 

increases while revenue can improve through regulatory reform in the form of CRM. 

Romania’s double taxation removal, Ireland’s network charge reform, and the EU Grids 

Package permitting targets are examples of the regulatory side of this change. 

Grid code and connection policy separate markets. Finland’s grid-forming mandate, 

Germany’s grid-booster model, Ireland’s SNSP pathway, and Serbia's renewable-plus-

storage requirement show that technical rules shape investment conditions as much as 

market revenues.  
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7  Discussion 

The ranking shows that contracted revenue is the main factor separating the top-tier markets 

from the rest of the sample. The United Kingdom, Italy, Belgium, and Ireland all operate 

capacity remuneration mechanisms, while Romania reaches the same tier through wholesale 

price volatility and EU capital subsidies. Markets without contracted revenue or equivalent 

public funding do not score above 3,7 on the six-dimension scorecard. This result is 

consistent with Capstone DC (2025), which identifies a 400-800 basis point spread in 

unlevered IRR between contracted and merchant European markets, and with the LDES 

Council and Teneo (2025) framework that identifies revenue certainty as one of five pillars 

of storage bankability. 

The bottom tier consists of Western Balkan markets and Luxembourg, all scoring below 3,0. 

These markets share system value for frequency regulation but lack the market mechanisms 

to translate system need into private revenue. The viability gap identified in these markets is 

consistent with Parra and Mauger (2022), who show across 12 EU countries that grid charge 

structures and market access rules determine whether storage becomes economically viable 

under the Clean Energy Package framework. 

The middle tier, spanning most Nordic, Central European, and Baltic markets at scores 

between 2,8 and 3,5, shows markets with different revenue and policy conditions. Within 

this group, post-synchronisation markets like Estonia and Lithuania score higher than 

established Nordic markets, such as Finland and Denmark, due to the reserve demand created 

by the February 2025 synchronisation with the Continental European grid. This finding has 

limited direct precedent in the academic literature, as the Baltic synchronisation is a specific 

grid transition event. The underlying mechanism is consistent with Sioshansi (2018), who 

shows that storage value increases in markets with constrained interconnection or where 

local flexibility is not substitutable by cross-border trade. 

7.1  Comparison with prior studies 

The finding that ancillary services represent the main revenue driver across all assessed 

markets aligns with Hu et al. (2022), who find higher revenue potential in frequency support 
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than in energy arbitrage across major European markets. The scorecard applies this finding 

by scoring reserve product depth and stacking feasibility as the combined Dimension 3, 

Revenue potential. All 34 countries score 3,0 or higher on this dimension. 

The revenue compression observed in the UK and Belgium is consistent with Veenstra and 

Mulder (2025), who model endogenous price compression in Dutch wholesale and intraday 

markets as battery capacity increases. The market evidence from Belgium, where aFRR 

revenues declined 73 % following PICASSO integration, supports this prediction faster than 

many modelled scenarios. The implication for investment analysis is that revenue 

projections based on current reserve prices may overestimate long-term returns, a conclusion 

also reached by Thimet and Mavromatidis (2023) in their German system optimisation study. 

The interconnection analysis draws on Biancardi et al. (2024), who find that battery 

deployment can substitute for 19-33 % of planned European transmission expansion. The 

scorecard applies this finding through the interconnection ratio sub-criterion in Dimension 

1, where weakly connected markets, such as Ireland, the Balkans, and the pre-

synchronisation Baltic states, score higher on domestic volatility capture than well-

connected markets, such as Austria, Switzerland, and Luxembourg. This approach applies 

the framework of Sioshansi (2018) from a binary assessment of whether storage 

complements or replaces interconnection to a scoring factor that captures the degree of 

substitution. 

The regulatory analysis aligns with and extends Parra and Mauger (2022) and Varela Soares 

et al. (2023). Both studies analyse the EU legal framework for storage at the Directive level. 

The scorecard applies their findings to 34 national rules, showing that grid charge treatment 

varies across national rules. The range from Estonia (double charging exempted) to Latvia 

(double charging unresolved) within the same Baltic synchronous area illustrates how 

identical EU legislation produces different storage economics depending on national 

transposition. 

7.2  Limitations 

The scorecard is qualitative. Scores reflect analytical judgement applied to country-specific 

evidence, and different assessors could assign different values to the same data. The equal 
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weighting of the six dimensions is a deliberate simplification. A merchant-focused investor 

would weight Dimension 1 (volatility) and Dimension 3 (revenue potential) more heavily 

than Dimension 6 (bankability), while an infrastructure fund would reverse this priority. The 

sensitivity of rankings to alternative weightings has not been formally tested. 

The analysis captures a 2025-2026 snapshot with directional outlook indicators to 2035. 

Market conditions change faster than qualitative assessments can track. Reserve prices, 

regulatory reforms, and deployment rates can shift within months, as shown by the Belgian 

aFRR compression following PICASSO integration. The outlook indicators, defined as 

Rising, Stable, and Declining, provide directional guidance but do not predict the magnitude 

or timing of change. 

Data availability varies across the 34 countries. Nordic and Western European markets have 

public data on reserve prices, project pipelines, and revenue benchmarks from platforms 

such as Clean Horizon, Modo Energy, and the European BESS Index. Many Balkan markets 

have limited public data, and scoring in these countries relies more on TSO publications and 

energy community reporting. This asymmetry gives higher confidence to scores for well-

documented markets than to scores for markets with limited transparency. 

The scorecard does not capture project-level economics. Site-specific factors including 

connection costs, equipment pricing, degradation rates, and dispatch strategy determine 

whether a project is bankable within a market that scores well at the national level. A market 

scoring 4,0 may contain both bankable and non-bankable project sites depending on local 

grid conditions and connection terms. 

7.3  Implications for investment strategy 

The results suggest three investment approaches depending on market tier. In top-tier 

markets, such as the UK, Italy, Belgium, and Ireland, the investment case is more established 

and the main challenge is operational: dispatch optimisation, product segment selection, and 

managing the transition from scarcity-priced reserves to diversified trading. The UK 

experience indicates that the top 30 % of operators earn approximately 30 % more than the 

median, and this performance gap is expected to widen as the fleet scales. 
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In middle-tier markets, such as Germany, the Netherlands, Poland, the Baltic states, and 

France, the investment case depends on regulatory direction. Capacity mechanism 

introduction in Germany, the Netherlands, or France would shift these markets towards the 

top tier. Delayed reform maintains merchant exposure that limits project finance. The 

suitable investor profile for these markets combines trading capability with regulatory 

monitoring, as the timing of policy change determines the risk-reward trade-off. 

In bottom-tier markets (Western Balkans, Luxembourg), private investment at scale requires 

TSO procurement (Kosovo), EU capital funding (Romania), or co-location with supported 

renewable projects (Serbia). Pure merchant investment is unlikely to be bankable in these 

markets. A deployment pathway is through contracted procurement that translates system 

value into bankable revenue. 

7.4  Suggestions for further research 

The qualitative scorecard could be extended in four ways. Quantitative revenue modelling 

for the top 5-10 markets using dispatch simulation would test whether the scorecard ranking 

holds under project-level economic analysis. Aurora Energy Research (2025a) and Modo 

Energy (2025) provide the revenue benchmarking data that would support such modelling. 

Annual scorecard updates would track how quickly market conditions change and test the 

predictive value of the outlook indicators. A comparison between the 2026 baseline scores 

and actual market outcomes in 2028 or 2030 would test the method against market outcomes. 

The interconnection analysis could be expanded by modelling the impact of planned 

interconnector projects, such as Celtic Interconnector 2028, Harmony Link, and ALEGrO, 

on domestic BESS value in the connected markets. Biancardi et al. (2024) provide the 

modelling framework, and the ENTSO-E TYNDP 2024 identifies the project pipeline. 

Alternative weighting schemes could be tested formally. Constructing investor-profile-

specific scorecards (merchant, contracted, and TSO-procured) by adjusting dimension 

weights would produce separate rankings that match the decision criteria of different capital 

sources. The LDES Council and Teneo (2025) bankability framework provides a basis for 

defining these investor profiles. 
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The sustainability dimension for materials, lifecycle, and recycling policy was excluded 

from the current scorecard. As battery deployment scales towards the GW level across 

Europe, supply chain concentration, critical mineral sourcing, and end-of-life management 

may become investment factors. Integrating these considerations into the scorecard would 

extend the scorecard framework. 
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8  Conclusions 

This thesis addressed two questions on the investment attractiveness of utility-scale battery 

energy storage systems across 34 European electricity markets through 2035. The 

assessment combined a six-dimension scorecard with a forward-looking outlook to 2035 for 

each country in scope. 

The factors that determine investment attractiveness are assessed by the six dimensions of 

the scorecard: wholesale price volatility, market depth and liquidity, revenue potential, 

policy and regulatory design, competitive landscape and saturation risk, and bankability. 

Bankability separates the highest-scoring markets from less attractive markets. The four top-

ranked countries each have contracted revenue from CRM auctions supporting debt 

financing at the scale required for utility projects. Volatility and revenue potential explain 

most of the variation within the middle tier, where wholesale price shape and reserve-product 

depth define how much value a project can capture before contracted revenue becomes 

available. Saturation risk and policy quality act as constraints rather than primary drivers, as 

they reduce the realised value of an otherwise attractive market when reserve pools are 

shallow or regulatory friction is high. 

Market maturity shapes how revenue streams change over time. The United Kingdom, with 

a 6,9 GW operational BESS fleet, shows that revenue stacks shift from frequency response 

toward trading and balancing as deployment scales (Modo Energy 2025b). Earlier stage 

markets in the Baltic states and the Western Balkans rely on reserve products and TSO 

procurement revenue (Hu et al. 2022). aFRR revenue in Belgium compressed by 73 % 

following PICASSO integration, and the UK saturation evidence confirms that reserve-

market revenue is structurally time-limited and erodes with fleet growth (Veenstra & Mulder 

2025). Revenue potential in any market is therefore not stable. Frequency product value 

declines as fleets grow, making arbitrage and contracted capacity income the basis for 

revenue over the assessed time horizon. 

Policy and regulatory design determine whether system value can reach private investors. 

Double charging, grid code obligations under ENTSO-E NC RfG 2.0, permitting timelines, 

and network charges are the main regulatory factors in this regard (Parra & Mauger 2022; 

Varela Soares et al. 2023). Regulatory friction varies by a factor of 5-10 across the assessed 
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markets. The policy interventions with the largest impact on investment attractiveness are 

CRM adoption, double-charging resolution, and permitting acceleration. Germany, Finland, 

the Netherlands, and France are the markets where CRM adoption or equivalent contracted 

revenue would shift the outlook most. 

The European markets that present favourable conditions for utility-scale BESS investment 

through 2035 cluster into three tiers. The top tier consists of the United Kingdom, Italy, 

Belgium, Ireland, and Romania, with overall scores between 3,88 and 4,25. These markets 

combine wholesale volatility, contracted revenue from a CRM or equivalent instrument, and 

policy clarity on storage classification and grid code compliance. The middle tier covers the 

Nordic, Central European, and Baltic markets, with overall scores in the 2,80-3,50 range. 

These markets have wholesale and reserve products but lack contracted revenue at the scale 

needed to lift the bankability score. The bottom tier consists of the Western Balkan countries 

and Luxembourg, with overall scores below 2,80. These markets lack the revenue structures 

needed to attract private capital at scale and depend on TSO procurement or EU capital 

funding to support deployment. 

The directional outlook to 2035 indicates that scores are subject to change. Germany, the 

Netherlands, and France could improve if CRMs or equivalent contracted revenue are 

adopted on TSO or DSO level. Merchant exposure characterises the current middle tier. The 

Western Balkan markets and Luxembourg are likely to remain dependent on system services 

procurement and EU co-financing through 2035. Romania occupies an intermediate 

position: high wholesale volatility and EU funding lift the score, but the absence of a CRM 

keeps long-term contracted revenue uncertain. 

The scorecard is a qualitative reflection of BESS market conditions in 2025-2026 with an 

indicative projection to 2035. It does not capture project-level economics such as site costs, 

equipment pricing, or dispatch optimisation. The practical implication for an investor is that 

the scorecard identifies which markets are relevant for further analysis. It does not identify 

which projects to fund. The scorecard structure can be reapplied as market conditions change 

as CRM reforms, PICASSO and MARI integration, and regulatory developments will define 

the 2025-2035 period for BESS investment in Europe. 
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