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LIB 2015-Roadmapping on behalf of BMBF (Publications) 
http://www.isi.f raunhofer.de/isi-de/t/projekte/at-lib-2015-roadmapping.php 
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Agenda 
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1 Market Trends: Development of EV & Battery Demand 
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Technology Trends: Status and potential Development of Batteries 

Implications for Electric Mobility and EV Concepts 
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Trends and Drivers for electrochemical storage in electric 

mobility and stationary applications 

Batteries 

Source: Fraunhofer ISI 
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Global LIB Demand – Status 2015 and  

Distribution by Products & Segments 

2015: ~70 GWh Global LIB Demand 

Source: Fraunhofer ISI 09/2016 based on Avicenne 2015, Takeshita 2016 and further sources 

~30 GWh LIB Demand for EV 
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Emobility world wide – Demand for LIB cells (BEV/PHEV/HEV) 

developed from 0 in 2010 to ~15 GWh in 2015 

Cumulative  

(until 2015): 

 

>10 Mio. HEV sales 

(~8-10 GWh 
NiMH+LIB) 

 

~1,3 Mio. BEV/PHEV  

(~30 GWh) 

 

Global xEV sales (only passenger cars) 

2016: ~800 Tsd. BEV/PHEV, ~20 GWh expected 
Source: Fraunhofer ISI 

based on Marklines and 

own database 
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Sales scenarios (global and germany)          Sales scenarios (cumulative) 

Forecast ranges for BEV/PHEV and Sales Scenarios:  

1-3Mio(~2020); 2-10Mio(~2025) 

 

2016: ~ 0,8 Mio. 2016: > 2 Mio. 

Source: Fraunhofer ISI, LIB Roadmaps 
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Market growth: currently ~40 % CAGR 

Cell Demand may reach 150-400 GWh to 2025 

Growth rates for PHEV/BEV sales (%) GWh LIB Cell Demand (EV) 

high range, 

high diffusion 

low range, 

low diffusion 

2016: ~ 20 GWh 

Source: Fraunhofer ISI, LIB Roadmaps 
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Enormous growth potential for LIB in Emobility  

and driver for LIB growth in ESS markets 

EV Demand is innovation driver for LIB development 

Source: Fraunhofer ISI, LIB Roadmaps 
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LIB Cell Production Capacity vs. Demand for EV (and ESS):  

a rapid growth at ~15GWh/Year 

Source: Fraunhofer ISI 

based on various sources 

and own database  
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LIB Scenarios for Demand (green) vs. Capacities (blue) 

and Production (red) – scale up and drop costs 

Source: Fraunhofer ISI 

based on various sources 

and own database  
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Cell Demand will arise mainly in China, USA, Europe 

(Cell Producer from Japan, Korea will move to these locations) 

Cell Production Capacities  

by Production location 

Cell Production Capacities  

by Country of Cell Producer 
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Expansion of BEV vs. PHEV Models from OEM  

[BEV 118 (2015), 222 (2020); PHEV 38 (2015), 116 (2020)] 
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Number of EV models is rapidly expanding but sales per 

model are still low: the EV concepts have to improve  

Expansion of xEV models Share of xEV models and sales 

compared to ICE models and sales 

ICE 10 times higher 

sales per model 

ICE 5 times 

higher sales 

Today: Top 50 (from 155) BEV/PHEV 

models with 95% share of sales 
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Mean Battery capacity in Electric Vehicles is increasing: 

EVs are optimized in range as the demand/buyer requires 

kWh PHEV BEV 
BEV/ 

PHEV 

until 

2015 
~11 ~30 ~25 

2016 >12 ~37 ~27 
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Development of Key Performance Parameters for Electric 

Vehicle Batteries & Cost vs. Range optimized Scenario 

Large format LIB for BEV Unit 2015 2020 2030 >2030 

Energy Density (Cell) Wh/kg 150–160 <200–250 250–300 270–300+ 

Energy Density (System) Wh/kg 110–120 140–180 180–250 200–250+ 

Cost (Cell) €/kWh 200–400 150–300 <100–200 50–100 

Cost (System/Pack) €/kWh 300–600 200–400 <150–300 60–150 

Example: Cost optimized           

Battery Size kWh 25 25 25 25 

Consumption km/kWh 5–8 8–10 10–12 >12 

Range km 125–200 200–250 250–300 >300 

Weight (Cell) kg <170 <125 <100 <80–90 

Example: Range optimized           

Battery Size kWh 30 40 50 60 

Consumption km/kWh 5–8 8–10 10–12 >12 

Range km 150–240 250–400 500–600 >600 

Weight (Cell) kg <200 <200 <200 <200 

Source: Fraunhofer ISI, LIB Roadmaps 
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Range vs. Cost optimized Electric Mobility 

between 2020-2030 EVs can become competitive to ICE 

Consumption (kWh/100km) 

increases with larger 

battery capacities 

 

Ideally battery capacity is 
increased with technology 

improvements (range 

optimized path, red line) 
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Conclusions 

2 

1 

Market Trends:  

EV sales, number of improved models/concepts (range, cost), battery 

demand & cell production will gain momentum from 2020 to 2030  

3 

Technology Trends:  

Improved energy densities (range optimized) and reduced costs (cost 

optimized) are key perf. param. of batteries and will mature until 2030+ 

Implications for Electric Mobility and EV Concepts: 

Both, cost optimized AND range optimized EV concepts do and will co-

exist in the next years. EV to be competitive to ICE from 2020-2030+ 
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