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Energiewende (Energy Transition) in Germany and 
Learnings for India



The Energiewende is Germany’s long-term energy and climate strategy
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* Preliminary data
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Germany is reducing its emissions, but more action is needed
Greenhouse gas emissions and reduction targets in Germany
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Germany surpassed its sectoral renewables targets in electricity and heating 
& cooling but fails for transport
Share of renewable energy sources (RES) per sector in Germany 
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Wind, solar PV and biomass have driven the growth of renewables 
in primary energy consumption
Primary energy consumption by energy sources in Germany
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Electricity Mix India and Germany (2020)
Share of GWh electricity generation in total mix (in %)
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Germany phase out coal by 2030
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365 Days of Solar Generation in India, Germany and the US in 2020

Source: IGEF Energy Dashboard
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365 Days of Wind Generation in India and Germany in 2020

Source: IGEF Energy Dashboard
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LCOE comparison for Fixed-Axis PV and Onshore Wind, 2021
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Merit Order of Coal Generation in India in January 2023 (INR/kWh) 
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Merit Order of RRAS Providers in February 2023 (in INR/kWh)
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Relative Economics of Fluctuating RE-Integration Options in India

Coal 

Ramping
Industrial & 

Commercial 

Demand 

Response
Hydro 

Ramping
Agriculture 

Demand 

Response 

(Pumps)

Type of Intervention

C
o

s
t

SYSTEM  

OPERATION MARKETS

LOAD

SHIFT
FLEXIBLE  

GENERATION NETWORKS STORAGE

Grid Codes

Improved Energy  

Market Design

Increased Ancillary

ServiceLiquidityc

Joint Market  

Operation

REForecasting

Sub-hourly  

Schedulingand  

Dispatch

Expanded Balancing

Footprint/Joint

System Operationb

Strategic

RECurtailmenta

Transmission  

Expansion

Transmission  

Reinforcement

Advanced Network  

Management

Involuntary 

Load 

Shedding

Electric 

Vehicle 

Demand 

Response

Residential 

Demand 

Response

CT and 

CCGT Gas 

Ramping

Chemical Storage

Thermal 

Storage

Pumpe

d Hydro 

Storage

28-02-2023 World Utility Summit 2023Seite 13

S
o
u
rc

e
: 
N

R
E

L
 P

O
S

O
C

O
 2

0
1
9



Cost Development of 4h-Battery Storage in India in USD/MWh

today

2030

$/MWh (nominal)
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