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2. Task 2: Markets 1 

The objective of Task 2 is to present an economic and market analysis of batteries according 2 

to the definition presented in 1.2.1. The aims are: 3 

Å to place batteries (according to the definition provided in 1.2.1) within the context of EU 4 

industry and trade policy (subtask 2.1); 5 

Å to provide market size and cost inputs for the EU-wide environmental impact assessment 6 

of the product group (subtask 2.2); 7 

Å to provide insight into the latest market trends to help assess the impact of potential 8 

Ecodesign measures with regard to market structures and ongoing trends in product 9 

design (subtask 2.3, also relevant for the impact analyses in Task 3); and finally, 10 

Å to provide a practical data set of prices and rates to be used for Life Cycle Cost (LCC) 11 

calculations (subtask 2.4). 12 

2.1. Generic economic data  13 

In the MEErP, generic economic data refers to data that is available in official EU statistics 14 

(e.g. PRODCOM) and the aim is to identify and report the óEU apparent consumptionô which 15 

is defined as óEU production + EU import ï EU exportô. Also the average value of each product 16 

is verified. The information required for this subtask should be derived from official EU 17 

statistics so as to be coherent with official data used in EU industry and trade policy. 18 

2.1.1. Approach to subtask 2 19 

PRODCOM data is publicly available and is a direct source of market information. PRODCOM 20 

data does not give any direct information about the total number of installed batteries in use 21 

in the EU28 member countries. The data might also not account for batteries imported to or 22 

exported from the EU as sub-unit of other products (e.g. batteries in cell phones). 23 

2.1.1.1. Secondary batteries related PRODCOM categories 24 

Several categories on batteries exist within the NACE2 classification (see Table 1), however 25 

there is no category for LIB cells, modules or packs. LIB based secondary batteries are 26 

included in the composite category 2702300 along with all other, not Pb-based secondary 27 

battery technologies. 28 

27201100 Primary cells and primary batteries 

27201200 Parts of primary cells and primary batteries (excluding battery 

carbons, for rechargeable batteries) 

27202100 Lead-acid accumulators for starting piston engines 

27202200 Lead-acid accumulators, excluding for starting piston engines 

27202300 Nickel-cadmium, nickel metal hydride, lithium-ion, lithium 

polymer, nickel-iron and other electric accumulators 

27202400 Parts of electric accumulators including separators 



Preparatory study on Ecodesign and Energy Labelling of batteries  

6 

 

Table 1: PRODCOM categories related to batteries [1].  1 

2.1.1.2. System/BMS related PRODCOM categories 2 

Within the NACE2 classification, there are no explicit categories for LIB system components 3 

like the battery management system, however there are categories including components, 4 

which are likely to be applied in the power electronics or BMS of battery packs and systems. 5 

A selection is listed in Table 2. Automatic circuit breakers, as a part of technology crucial for 6 

battery management systems, are aggregated under PRODCOM categories 27122250 and 7 

27122230. 8 

27122370 Electrical apparatus for protecting electrical circuits for a voltage Ò 1 

kV and for a current > 125 A (excluding fuses, automatic circuit 

breakers) 

27122350 Electrical apparatus for protecting electrical circuits for a voltage Ò 1 

kV and for a current > 16 A but Ò 125 A (excluding fuses, automatic 

circuit breakers) 

27122330 Electrical apparatus for protecting electrical circuits for a voltage Ò 1 

kV and a current Ò 16 A (excluding fuses, automatic circuit breakers) 

27122250 Automatic circuit breakers for a voltage Ò 1 kV and for a current 

> 63 A 

27122230 Automatic circuit breakers for a voltage Ò 1 kV and for a current 

Ò 63 A 

27904155 Inverters having a power handling capacity > 7,5 kVA 

27904153 Inverters having a power handling capacity Ò 7,5 kVA 

Table 2: PRODCOM categories related to batteries [1].  9 

 10 

2.1.2. Results of the PRODCOM analysis 11 

The PRODCOM categories 27202300 Nickel-cadmium, nickel metal hydride, lithium-ion, 12 

lithium polymer, nickel-iron and other electric accumulators, 27122250 Automatic circuit 13 

breakers for a voltage Ò 1 kV and for a current > 63 A and 27122230 Automatic circuit breakers 14 

for a voltage Ò 1 kV and for a current Ò 63 A are analyzed in more detail for the years 1995, 15 

2000, 2005, 2010, 2015 and 2017 based on Eurostat PRODCOM data obtained online in 16 

September 2018 [2]. 17 

2.1.2.1. Electric accumulators including LIBs 18 

Figure 1 shows the development of production, import and export volumes in Euro for 19 

PRODCOM category 27202300 in the time from 1995 to 2017. The data shows an increase 20 

of market volume in all three categories. Since several battery technologies are aggregated in 21 

this PRODCOM category, values specific for LIB cannot obtained from this data. Due to the 22 

development of the different battery technologies, it is likely that the market values in the 1990s 23 
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and early 2000s can mainly be attributed to NiMH, NiCd and other technologies. The growth 1 

experienced since 2010 in all three market categories is likely to be a result of the development 2 

in the LIB market, which can be considered to be the dominant submarket under the battery 3 

technologies aggregated under 27202300 today (see and compare section 2.3.3 with a global 4 

analysis of different battery technologies). 5 

 6 

Figure 1: EU production, import and export summarized in PRODCOM category 27202300: 7 

Nickel-cadmium, nickel metal hydride, lithium-ion, lithium polymer, nickel-iron and other 8 

electric accumulators [2].  9 

Note that no production volumes in terms of units or kWh are available from Eurostat. 10 

The value of batteries integrated into applications or sold as end products in Europe can be 11 

assessed by considering the EU consumption value (EU sales and trade), which results from 12 

the sum of production and import minus export values (see Figure 2). After a plateau like 13 

market behavior between 2000 and 2010, a steep increase of the EU consumption value can 14 

be observed. The 2017 value adds up to about 4 billion Euro. Assuming that the majority share 15 

of this value can be attributed to LIB with a market price of 300 to 500 ú/kWh (Mix of higher 16 

priced consumer cells and lower priced automotive cells), the value corresponds to a capacity 17 

of 8 to 13 GWh. In consideration of its estimated character, this number is in accordance with 18 

the data presented in section 2.2.4 (based on a bottom up estimation of the capacity demand 19 

by passenger xEV and home storage ESS markets; 3C markets are not considered).  20 
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 1 

 2 

Figure 2: EU sales and trade (PROD+IMP-EXP) summarized in PRODCOM category 3 

27202300 Nickel-cadmium, nickel metal hydride, lithium-ion, lithium polymer, nickel-iron and 4 

other electric accumulators [2]. 5 

Hence it can be assumed, that the data presented in the PRODCOM database meets the right 6 

magnitude. Due to the aggregation of battery technologies, the consumption value of LIB alone 7 

can however not be assessed by this data. Furthermore, the large price spread for LIB and 8 

the dynamic development of prices does not allow to reliably conclude on the demand of 9 

battery capacity (GWh). An assessment of market development and installed LIB stock in 10 

Europe is given in section 2.2 and 2.3 based on other data sources. 11 

2.1.2.2. Circuit breakers as an example for BMS electronics 12 

LIB cells as gathered in category 27202300 are only one of the subunits of battery systems. 13 

Housing, protection, cooling, electrical and electronic components are supposedly measured 14 

in different PRODCOM categories. 15 

Figure 3, Figure 4, Figure 5 and Figure 6 show production, import, export and EU sales and 16 

trade data for automatic circuit breakers as potential component of BMS. EU consumption 17 

values do not show a clear upward trend comparable to the values for battery technologies. 18 

Although an increase of export and import values can be observed, no clear correlation with 19 

the production of battery systems for xEV or stationary storage in Europe can be observed. 20 

We conclude that the analysis of individual storage system related PRODCOM categories 21 

does not allow to assess the market development for complete battery systems. 22 

 23 

 24 
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 1 

Figure 3: EU production, import and export summarized in PRODCOM category 27122230: 2 

Automatic circuit breakers for a voltage Ò 1 kV and for a current Ò 63 A [2].  3 

 4 

Figure 4: EU sales and trade (PROD+IMP-EXP) summarized in PRODCOM category 5 

27122230: Automatic circuit breakers for a voltage Ò 1 kV and for a current Ò 63 A [2]. 6 
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 1 

Figure 5: EU production, import and export summarized in PRODCOM category 27122250: 2 

Automatic circuit breakers for a voltage Ò 1 kV and for a current > 63 A [2].  3 

 4 

Figure 6: EU sales and trade (PROD+IMP-EXP) summarized in PRODCOM category 5 

27122250: Automatic circuit breakers for a voltage Ò 1 kV and for a current > 63 A [2]. 6 

 7 

2.2. Market and stock data  8 

2.2.1. General objective of subtask 2.2 and discussion of useful data 9 

sources 10 

The objective is to compile market and stock data in physical units for the EU, for each of the 11 

product categories defined in Task 1.1 and for the stock (1990-2015), combined with a forecast 12 

2020-2050. Therefore the following parameters need to be identified: 13 
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¶ Market and installed stock assessment in units of number of systems (battery systems 1 

for xEV, battery systems for ESS) and corresponding battery capacity (MWh or GWh). 2 

¶ Replacement cycles and life time data. This data is assumed to be strongly application 3 

depending. At present, there is no comprehensive data available.  4 

2.2.1.1. Useful data sources 5 

Several market studies describing the present and future market situation for battery-based 6 

applications exist. Most of these studies have a global scope or focus on Asian countries due 7 

to the structure of the battery market. Comprehensive studies providing market data for the 8 

EU and its member states are not known. 9 

To give an overview about stock and battery markets for the EU28 member states, the 10 

following bottom-up sources were utilized to give model estimations: 11 

¶ Fraunhofer ISI in-house xEV database [3]: The database has been developed in 2014 12 

by Fraunhofer ISI and is updated since on an annual basis. The last update was done 13 

in November 2018. It covers global production and sales numbers for xEV models 14 

broken down to countries as well as information on battery capacity and range of the 15 

vehicles. The database aggregates information provided by Marklines Co, Ltd. [4], the 16 

European Alternative Fuels Observatory [5], the ev-sales blog [6] and other online 17 

sources. 18 

¶ Fraunhofer ISI in-house LIB database [7]: The database covers information on the 19 

major industrial players in the Li-ion business from materials to cell production. The 20 

development and location of production capacities is frequently updated. Information 21 

on performance and cost of commercially available battery cells as well as the meta 22 

analysis of several studies providing forecasts on the respective developments are 23 

also covered in the database. Information is collected from several online sources and 24 

available product data sheets. 25 

¶ B3 corporation market studies: B3 corporation provides topical market studies on xEV, 26 

ESS and material markets for Li-ion batteries. The market data is updated on an 27 

annual basis. B3 studies have a global scope, but occasionally also cover local 28 

European markets. 29 

¶ Additional market studies and databases as discussed in the following sections. 30 

2.2.2. Market stock and forecast for xEVs in Europe 31 

As will be shown in section 2.3, the stock of installed medium or large-sized batteries in Europe 32 

is strongly related to the diffusion of electric mobility. In contrast to several Asian countries, 33 

xEV sales in Europe predominantly concern passenger cars. Ebuses as well as light and 34 

heavy commercial vehicles still do not play a major role in terms of installed capacity. At 35 

present, the average energy content of a BEV passenger electric vehicle battery is higher than 36 

40 kWh. Small vehicles like the Renault Twizy feature a capacity of less than 10 kWh, while 37 

the models with highest capacity sold in EU28 countries approach the 100 kWh mark (Jaguar 38 

iPace and Tesla Model X: 90 kWh, Tesla Model 3: 73 kWh). The amount of battery capacity 39 

installed in passenger PHEVs is about 10 kWh and has remained on a constant level over the 40 

last years (see Figure 7). 41 
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 1 

Figure 7: Averaged battery energy content of xEVs sold in EU28 member countries. 2 

 3 

2.2.2.1. Production and sales of BEV 4 

Figure 8 shows the number of produced BEVs [3] broken down to the production country from 5 

2010 to 2018. A forecast until 2020 based on the average growth rates between 2016 and 6 

2018 is shown in addition. This production data is a measure for the demand of battery cells 7 

in the individual EU28 countries. 8 

Germany, France and the Netherlands lead the field of BEV producers in Europe. On 9 

European level, an average yearly growth rate of over 40% can be observed. It is expected 10 

that the number of 150000 produced BEVs in 2018 will double in 2020. 11 

 12 

Figure 8: Production numbers for BEVs produced in EU28 countries and forecast until 2020. 13 

[3]  14 
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In contrast to the production data, the sales numbers for BEV reflect the amount of installed 1 

vehicle batteries in the individual EU28 countries. It can be seen in Figure 9, that the proportion 2 

among the EU28 countries in terms of sold vehicles is much more even as compared to the 3 

production. Germany, France, the United Kingdom and the Netherlands lead the market, 4 

however significant sales numbers can also be found in other countries. The level and growth 5 

rates of BEV sales is comparable to BEV production. It should however be noted that there is 6 

significant trade with other regions of the world, e.g. BEV imports from KR (Hyundai) and JP 7 

(Mitsubishi; Nissan) and exports to North America (BMW, Volkswagen). Hence, the BEV 8 

market can not be considered to be an internal market. 9 

 10 

Figure 9: Number of sold BEVs in EU28 member states and forecast until 2020 [3]. 11 

2.2.2.2. Production and sales of PHEV 12 

Similar to section 2.2.2.1, production and sales numbers for PHEV resolved by country are 13 

shown in Figure 10 and Figure 11. Although on a comparable level in terms of produced and 14 

sold vehicles it must be emphasized that the contribution of PHEVs to the demand for battery 15 

capacity is due to the smaller size of the battery much less than the demand generated by 16 

BEVs. At present, the main production sites for PHEVs are located in Germany. Due to 17 

production sites for Audi (VW) and Volvo PHEVs, Sweden and Slovakia also significantly 18 

contribute to the production. 19 

 20 
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 1 

Figure 10: Production numbers for PHEVs produced in EU28 countries and forecast until 2 

2020. [3] 3 

In terms of sales, the largest demand for PHEVs is generated in the UK, Germany and 4 

Sweden. Interestingly, the share of sold PHEVs also produced in the EU is higher as 5 

compared to BEVs.  6 

 7 

Figure 11: Number of sold PHEVs in EU28 member states and forecast until 2020. [3] 8 

2.2.2.3. Forecast xEV sales and stock EU28 9 

The data presented in sections 2.2.2.1 and 2.2.2.2 was used as an input for a forecast model 10 

on passenger PHEV and BEV as well as light and heavy commercial xEVs (see also [8] and 11 

section 2.6) 12 

It was assumed that extrapolated EU wide sales numbers and growth rates for passenger as 13 

well as light vehicles [9] represent natural boundaries for the growth of xEV markets. Logistic 14 

growth functions (see setion 2.6) were used to model market diffusion. Passenger BEV were 15 

assumed to replace 75% of all passenger car sales in the long term. Passenger PHEV were 16 
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assumed to be an initially faster growing transition technology which will partially be replaced 1 

by BEV in the long term. A passenger xEV lifetime of 12 years with battery replacement rates 2 

of 15% per lifetime were assumed. For commercial vehicles, a lifetime of 9 years and 3 

replacement rate of 25% and a lifetime of 12 years and battery replacement rate of 80% were 4 

assumed for light and heavy vehicles respectively. The assumption for the market model is 5 

summarized in Table 3 and Table 4 and shall be subject to discussion during the stakeholder 6 

meeting. 7 

 8 

Parameter Value 

Passenger vehicle market EU28, 2017 17 mio vehicles per year 

Light commercial vehicle market EU28, 2017 1.9 mio vehicles per year 

Heavy commercial vehicle market EU28, 2017 0.4 mio vehicles per year 

  

Passenger vehicle market growth rate EU28 0.7 % 

Commercial vehicle market growth rate EU28 1.4 % 

  

Share of passenger vehicle market addressable 

by BEV 

75 % 

Share of passenger vehicle market addressable 

by PHEV 

100% 

Share of light commercial vehicle market 

addressable by xEV (BEV + PHEV) 

75% 

Share of heavy commercial vehicle market 

addressable by xEV (BEV + PHEV) 

20% 

Table 3: Assumptions and input parameters for the xEV market and growth model. 9 

Parameter Value 

Passenger BEV lifetime 12 years 

Passenger PHEV lifetime 12 years 

Light commercial xEV lifetime 9 years 

Heavy commercial xEV lifetime 12 years 

Passenger BEV battery replacement rate 15% 
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Passenger PHEV battery replacement rate 15% 

Light commercial xEV battery replacement rate 25% 

Heavy commercial xEV battery replacement 

rate 

80% 

Table 4: Assumptions and input parameters for the xEV battery demand model. 1 

The results of these calculations are presented in Figure 12, Figure 13, Figure 14 and Figure 2 

15 respectively.   3 

 4 

Figure 12: Forecast passenger xEV sales and battery capacity demand until 2050. 5 
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 1 

Figure 13: Forecast passenger xEV sales and battery capacity demand until 2050. 2 
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 1 

 2 

Figure 14: Forecast commercial xEV sales and battery capacity demand until 2050. 3 
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 1 

Figure 15: Forecast commercial xEV sales and battery capacity demand until 2050. 2 

2.2.3. Market stock and forecast for ESS in Europe 3 

As discussed in Task 1, several stationary applications for batteries exist, ranging from grid 4 

support to home storage. As will be shown in section 2.3, the demand for battery capacity 5 

generated by ESS applications at present is rather small as compared to 3C and motive 6 

markets. There is no systematic registration of large scale or small scale stationary storage 7 

systems in the EU. Hence, the market stock and volume for respective applications can only 8 

be estimated based on indirect data. 9 

2.2.3.1. Photovoltaic installations in the EU 10 

Energy storage systems in combination with photovoltaic installations are one major 11 

application for batteries both for private as well as commercial purposes. Due to changes in 12 

reimbursement and subsidy policy as well as the physical capability of the energy system to 13 

buffer and process high shares of renewable energy, the use of local energy storage systems 14 

is becoming more and more popular. There is no data on the share of PV installations 15 

equipped with an energy storage system for the EU. However, on regional level, some data is 16 
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available. According to [10], approximately half of the PV systems with a peak power below 1 

30 kW installed in Germany in 2017 have been equipped with an energy storage option 2 

(amounting to about 30,000 storage systems with a cumulative capacity of 400 MWh).  3 

At present, the installation of storage systems is strongly coupled to new installations of PV 4 

systems. As shown in Figure 16 with data on Germany, the retrofit of existing PV installations 5 

with storage systems is however expected to contribute significantly to the demand for battery 6 

capacity in the PV segment in the future. Within the forecast shown, 50% of the sold storage 7 

systems might be integrated into already existing PV-systems in 2030. 8 

 9 

Figure 16: PV installations and retrofit of existing PV installations in Germany. Data and image 10 

taken from [11]. 11 

Figure 17 shows the yearly installed PV power (MW) in the EU28 [12]. A boom of PV 12 

installations can clearly be observed for the years 2010 to 2012, mainly driven by installations 13 

in Germany and Italy. Likely as a result of changing subsidy policies, the yearly installed PV 14 

power has since then steadily decreased in both countries. On the other hand, a steady 15 

increase in installations can be observed for the Netherlands and the UK. In the forecast model 16 

applied in [12], a slight increase in new installations is expected until 2021, driven by 17 

installations in the UK and Portugal as well as member countries, which so far do not have 18 

any considerable PV installations. Due to decreasing costs for solar panels and rather stable 19 

remuneration rates, this upward trend seems to be justified. 20 

 21 
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 1 

Figure 17: PV installations in EU28 countries and forecast until 2020. Data taken from [12].  2 

Based on the data given in [10] for Germany, 80% of the installed PV systems can be attributed 3 

to small or medium sized installations (average of 10 kWp) directly feeding into the low-voltage 4 

grid. In terms of power, these systems amount to about 30% of the installations. If equipped 5 

with an energy storage system, the average battery capacity amounts to 8 to 10 kWh [13].  6 

Concerning installations in Europe, it can be argued that there is a trend towards smaller roof-7 

top systems for more densely populated and less sunny regions, while in particular in the 8 

southern European countries, larger solar parks are favored. Since no comprehensive data 9 

covering the whole EU is available, only a rough estimation for the demand of battery storage 10 

systems and capacity can be made.  11 

Assuming that the number of smaller roof-top installations (30% of power) as well as the 12 

number of systems equipped with an ESS (50% of installations < 30 kWp) is above average 13 

for Germany as compared to the rest of the EU, the market data and forecasts given in [12] 14 

and [11] would lead to a demand for battery capacity as summarized in Table 5. 15 

 16 
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Year Yearly 

installed 

PV power 

EU28 

[B32017] 

(GW) 

Share of 

power of 

new 

installations 

appropriate 

for home 

ESS (%) 

Share of 

new 

appropriate 

installations 

equipped 

with ESS 

(%) 

Yearly 

number of 

systems 

equipped 

with ESS 

Average 

capacity per 

new ESS 

[Figgener2018] 

(kWh) 

Yearly 

demand 

for 

battery 

capacity 

(MWh) 

2017 8.3 25 30 62000 8.5 530 

2018 9 24 33 65700 9.5 620 

2020 9.9 23 40 76300 11 840 

Table 5: Estimation of the demand for battery capacity generated by PV-home ESS systems 1 

based on [11] and [12] for the EU28. 2 

Note, that this estimation does not take into account ESS installations for larger scale (>30 3 

kWp) PV-installations. 4 

2.2.3.2. Wind Turbine installations in the EU 5 

Similar to section 2.2.3.1 for PV installations, Figure 18 shows data and forecasts for wind 6 

turbine power installations in the EU28. [12] In contrast to PV installations, wind turbine power 7 

is almost exclusively attributed to larger scale wind parks. We conclude that the use of small 8 

scale ESS for the optimization of private energy consumption is therefore not driven by wind 9 

power installations. 10 

Still, the ongoing installation of wind turbine power in the EU28 might become a driver for large 11 

scale decentralized energy storage systems, however there is no market data available which 12 

would allow for a battery demand forecast. 13 



Preparatory study on Ecodesign and Energy Labelling of batteries  

23 

 

 1 

Figure 18: Wind turbine installations and forecast until 2020. Data taken from [12]. 2 

 3 

 4 

2.2.3.3. Large battery ESS projects 5 

The DOE Global Energy Storage Database [14] lists several larger scale ESS projects around 6 

the world. Figure 19 shows the cumulated storage capacity (installed stock) for the EU28. Of 7 

the 450 MWh installed until 2018 in total, 340 MWh were installed in Germany and 80 MWh 8 

in the UK. Since this is not an exhaustive list, it can be considered as lower boundary for the 9 

installed stock.  10 
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 1 

Figure 19: Installed ESS capacity (stock) in large scale projects in EU28. A ratio of 1:1 with 2 

respect to installed power and installed energy content (capacity) was assumed [14]. 3 

Table 6 lists larger scale (~MWh) stationary storage systems installed in the EU in 2017 [12]. 4 

80% of these installations are categorized as substation storage, 6% relates to frequency 5 

stabilization, 5% to storage of wind-generated energy and 1% to storage of PV-generated 6 

energy. 7 

Note that most of these installations are prototype or test facilities, which does not allow to 8 

use this application share as template for future market developments. The total installed 9 

capacity of 340 MWh in 2017 suggests that the market volume of large scale ESS is of the 10 

same order of magnitude as that of home storage. Note that the installed capacity for 2017 in 11 

[14] is only 65 MWh. It is however not stated in [12] whether the listed ESS projects are still in 12 

construction or already operational. 13 

 14 

Name Country Purpose 
Capacity 
(MWh) 

Vattenfall DE Wind 3.3 

Eon UK Wind 6 

Vattenfall Hamburg Bergedorf DE Wind 2 

Dutch grid scale electrical equipment NL Wind 3.3 

Acciona Energy Navarr ES Wind 0.4 

Acciona Energy Navarr ES Wind 0.7 

Element Power Tynemouth UK Substation 25 

Western Power Distribution UK PV 0.7 

Green Hedge UK Substation 19 

Centrica Roosecote UK Substation 49 

SWW Northern Bavaria DE Frequency 6 

Eogie Deutschland DE Power Plant 13 

Statkraft Lower Saxony DE Substation 5 

Polskie Sieci Elektroenergetyczne SA PL Demonstration 1 

EWE AG DE Demonstration 1 
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Enspire ME DE Substation 50 

Amsterdam Arena NL Factory 4 

Eon Arumbank west offshore DE Wind 0.5 

Fortum FI Frequency 1 

Eon Blackburn UK Frequency 2.5 

VLC Energy Kent UK Frequency 10 

VLC Energy Cumbria UK Frequency 2.5 

Eneco Mitsubishi Jardelund DE Substation 65 

Enel SPA Glasgow UK Substation 6.3 

Daimler Herrenhausen DE Substation 15 

EWE AG DE Demonstration 10 

TILOS Aegean GR PV 2.4 

Olde House Cornwell UK Substation 1.1 

Vanadium Redox Flow Koblenz DE Factory 0.8 

EDF West Burton UK Substation 35 

EDF Paris FR Smart Grid 0.1 

    

 EU28 Wind 16.2 

 EU28 PV 3.1 

 EU28 Frequency 22 

 EU28 Substation 270.4 

 EU28 Other 29.9 

 EU28 All (sum) 341.6 

Table 6: Large scale ESS installations in 2017 [12]. 1 

2.2.3.4. Forecast ESS sales and stock EU28 2 

The data presented in sections 2.2.3.1, 2.2.3.2 and 2.2.3.3 was used as an input for a forecast 3 

model on large scale and home ESS.   4 

EU wide sales numbers and growth rates for PV coupled home storage systems were 5 

extrapolated with declining growth rates for 2035 and beyond. With respect to large scale ESS, 6 

it was assumed that the generation of electricity by renewable sources exceeding 17% (2015 7 

value [15]) of the total electricity generation necessitates a certain amount of ESS buffer 8 

capacity. EU 2020 and 2030 targets [16, 17] for the share of renewable electricity generation 9 

were used as a forecast model. The buffer capacity demand was estimated to be 70% of the 10 

daily electrical energy generated by renewables exceeding the share of 17%. 11 

A lifetime of 20 years with a replacement rate of 10% was assumed for home ESS and a 12 

lifetime of 20 years with a battery replacement rate of 80% within this lifetime was assumed 13 

for large scale ESS. System capacities were modelled by a power law based on present-day 14 

values. The assumptions for the market model are summarized in Table 7 and Table 8 and 15 

shall be subject to discussion during the stakeholder meeting.  16 

 17 
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Parameter Value 

Rooftop PV new installations EU28, 2017 190 k 

Rooftop new installations EU28 2030 / 2050 310 k / 470 k 

Share of rooftop PV new installations equipped 

with ESS 2014 / 2050 

30% / 60% 

  

Large scale ESS battery capacity installations 

EU28, 2017 

300 MWh 

Share of renewable energy generation in EU28 

2017 / 2020 / 2030 / 2050 

17% / 20% / 27% / 40% 

Threshold of renewable energy generation in 

EU28 requiring the use of ESS 

17% 

Energy required to store in ESS 70% of average daily renewable energy 

generation above threshold 

Table 7: Assumptions and input parameters for the ESS market and growth model. 1 

Parameter Value 

Home ESS lifetime 20 years 

Large scale ESS lifetime 20 years 

Home ESS battery replacement rate 10% 

Large scale ESS battery replacement rate 80% 

Table 8: Assumptions and input parameters for the ESS battery demand model. 2 

The results of these calculations are shown in Figure 20 and Figure 21. See annex for further 3 

comments. 4 

 5 
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 1 

Figure 20: Forecast large scale ESS sales and battery capacity demand until 2050. 2 

 3 
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 1 

Figure 21: Forecast home ESS sales and battery capacity demand until 2050. 2 
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2.2.4. Summary of the market sales forecast and estimation of the future 1 

and past stock 2 

As shown in sections 2.2.2 and 2.2.3, several drivers exist for the application of battery storage 3 

systems in stationary and motive applications. While the demand for battery capacity 4 

generated by BEV and PHEV passenger cars was on the level of several GWh for 2017, the 5 

ESS markets might still be below the 1 GWh mark in the EU. 6 

With respect to the increase of average battery capacity installed in different applications (see 7 

Figure 22) and the growth rates for the sales of xEV and ESS (see sections 2.2.2.3 and 8 

2.2.3.2), forecasts for the total new installations (including replacements) of batteries in the 9 

EU28 are shown in Figure 23. See annex for further comments. 10 

 11 

Figure 22: Average system battery energy (kWh or MWh) forecast. 12 

It can be expected that the demand generated by sales and replacements in the EU28 will 13 

amount to about 20 GWh by 2020, 100 GWh by 2025 and more than 400 GWh by 2030. 14 
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 1 

Figure 23: Total new installations (including replacements) of battery capacity in the EU28. 2 

 3 

Year 
New 

installations 
(GWh) 

Replacements 
(GWh) 

Decommissions 
(GWh) 

Stock (GWh) 

2015 3.4 0.0 0.0 45.0 

2016 4.5 0.2 0.0 50.2 

2017 5.9 0.3 0.0 56.8 

2018 7.8 0.6 0.0 65.4 

2019 10.6 0.9 0.0 76.8 

2020 14.5 1.3 0.0 92.3 

2025 78.6 6.6 0.9 332.6 

2030 364.9 32.4 11.9 1393.1 

2035 781.2 112.8 61.9 4004.5 

2040 1062.3 241.0 268.4 7479.7 

2045 1280.8 375.6 626.6 10458.9 

2050 1468.6 506.4 875.1 12668.7 

Table 9: Installations and stock of xEV batteries. Note that decommissions are zero before 4 

2020 due to model limitations. 5 
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Year 
New installations 

(GWh) 
Replacements 

(GWh) 
Decommissions 

(GWh) 
Stock (GWh) 

2015 0.8 0.0 0.0 2.2 

2016 0.8 0.0 0.0 2.9 

2017 0.8 0.0 0.0 3.7 

2018 0.9 0.0 0.0 4.5 

2019 0.9 0.1 0.0 5.4 

2020 1.0 0.1 0.0 6.4 

2025 1.5 0.2 0.0 12.1 

2030 2.9 0.5 0.0 21.7 

2035 8.3 1.2 0.8 43.8 

2040 31.2 4.0 1.0 116.0 

2045 69.9 13.4 1.5 346.0 

2050 99.9 30.4 2.9 747.0 

Table 10: Installations and stock of ESS batteries. Note that decommissions are zero before 1 

2030 due to model limitations. 2 

2.3. Market trends 3 

2.3.1. General objective of subtask 2.3 and approach 4 

The following chapter provides a comprehensive market overview on global battery sales, 5 

demand, and players. Starting with the market development of Lithium-ion batteries between 6 

2010 to 2017, scenarios until 2025 to 2030 are presented including a meta-analysis of several 7 

most recent market reports (e.g. [18ï27]). Step by step, the regional markets and markets by 8 

applications will be specified. 9 

2.3.2. Market drivers and CO2 legislation [28] 10 

Climate and energy policies are main drivers for the energy future and are expected to lead to 11 

an increasing demand for energy storage in the mid and long term (see Figure 24): According 12 

to the European Union´s decarbonization objective, a reduction of greenhouse gas (GHG) 13 

emissions to 80 ï 95 % below 1990 levels should be achieved by 2050. 14 

In particular, for the transport sector no full decarbonization is achieved [29], even in the longer 15 

term (other sectors have to compensate with higher GHG reductions). The overall reduction 16 

achieved in the transport sector by 2050 is only around 60 % below 1990 levels. The 17 

increasing trend in emissions seen over the past 20 years is expected to reverse by the CO2 18 

legislation. From 2020 on, the fleet average to be achieved by all new cars is 95 grams of CO2 19 

per kilometer (compared to 130 g/km in 2015).  20 

Many other governments world-wide have specified CO2 emission targets and are striving 21 

towards a low carbon economy. Particularly in the field of passenger and commercial vehicles, 22 

fuel consumption and emission targets have been installed, which significantly drive the 23 

introduction of battery or fuel cell powered electric vehicles. Among these emission policies, 24 

the targets set by the EU are among the most ambitious (see Table 11). Meeting them will 25 

require a significant share of electric vehicles. 26 
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 Japan China Korea USA EU 

Fuel consumption 

target 2020, (l/100 km) 

4.9 5 4.2 5.8 4.1 

CO2-emission target 

2020, (g/km) 

115 117 97 136  95 (until 

2021) 

CO2-emission target 

2025, (g/km) 

- 94 - 91 81 

Table 11: Overview about fuel consumption and CO2-emission targets for passenger vehicles 1 

of the EU and other countries leading battery and electric mobility markets [30]. 2 

In this context, electric mobility is gaining importance since electric vehicles, especially plug-3 

in hybrid and pure battery electric vehicles can help to achieve or fulfill these limits due to 4 

improved CO2 footprints compared to conventional cars. However, for low CO2 footprints over 5 

the lifetime of electric cars a high share of ñlow carbonò renewable energy sources (RES) in 6 

the energy mix is needed and important (Figure 24, left side). 7 

 8 

Figure 24: Climate and energy policies as drivers for future energy storage demand [28]. 9 

The EU Energy Roadmap 2050 [31, 32] has shown across six scenarios that the 10 

decarbonization goal can be achieved if the share of renewable energy sources (RES) among 11 

the power generation capacity is high (> 60 % until 2050) for all scenarios. Especially for the 12 

high RES scenario the share of fluctuating energy generation (wind, photovoltaic ï PV) is the 13 

strongest which has to be balanced. Grid expansion and/or flexibilization measures (e.g. 14 

demand side management, power to gas, and vehicle to grid besides stationary battery 15 

storage) are potential solutions. Thus, the high RES scenario is the most interesting scenario 16 

with respect to a potential future demand for energy storage solutions (ESS) on local, 17 

distribution and transmission grid levels (Figure 24, right side). In order to have a significant 18 

GHG reduction with EVs it will also be important to achieve the RES targets. 19 

 20 



Preparatory study on Ecodesign and Energy Labelling of batteries  

33 

 

2.3.3. The developing battery market 1 

The total annual battery market is currently on the level of 45-60 billion Euro representing 2 

approximately 400-500 GWh (including Lead-acid, Lithium-Ion and other batteries) [33]. 3 

Lithium-ion batteries (LIB) have succeeded because of their high gravimetric and volumetric 4 

energy densities and have a market share of about a third in terms of value among the whole 5 

battery market. The growth is driven by the decreasing cell costs of less than 170 ú/kWh for a 6 

standard cylindrical cell (lowest prices) approaching the 90 ú/kWh mark in the next years. This 7 

cost degression is due to increasing capacity demand and production and thus due to scale 8 

effects. 9 

Although, the LIB market is drastically growing with annual growth rates of up to 30 percent 10 

on average (in terms of battery capacity demand), the dominating battery technology in terms 11 

of capacity however are still lead-acid batteries, representing about 90 percent of the global 12 

demand in volume around 2010 and 80 percent in 2017. 13 

 14 

 15 

Figure 25: Historical development of the global battery demand in GWh (left axis for NiCd, 16 

NiMH, right axis for all other battery types; grey: total battery demand) [34]. 17 

Other mature battery technologies like NiCd (still partly used in power tools) and NiMH (still 18 

used in hybrid electric vehicles, HEV) are slowly declining and are expected to disappear from 19 

the market in the next decade. The diversification of future battery applications however will 20 

also broaden the range of battery technologies. Emerging technologies like Na-based, Metal-21 

Sulfur or Redox Flow batteries are developing and may lead to attractive solutions e.g. with 22 

respect to cost and resource availability advantages. However, due to very strict requirements 23 

on volumetric energy densities these technologies are expected to be relevant for stationary 24 

or other special markets and less for the most significant electric vehicle market. In general, 25 

each technology has its own strengths and weaknesses and none of them can satisfy all user 26 

demands. Hence, a broader application-specific technology portfolio is urgently needed in 27 

order to provide alternative technology solutions in the future. 28 

The extremely dynamic development of the global LIB demand will lead to the TWh level latest 29 

around 2030 and grow further after 2030. Thus, LIB will very soon transform into the 30 

dominating energy storage technology.  31 










































