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S 1  Spain 

S 1.1   Representative organisations 

Traditionally, Spanish governments have been formed either by a socialist or a centre-right 

parliamentary majority. When the socialists or the centre-right party did not get an absolute majority, 

they tended to get support from centre-right regional/nationalist parties in Catalonia and the Basque 

Country instead of looking for national allies. The traditional differences in energy policy are consistent 

with the government-centred/market logic divide, with the socialists pushing for more public 

intervention while the centre-right advocated for privatisation and liberalisation. However, after the 

financial crisis, a new political party (Podemos) emerged representing the populist left. The results of 

the 2015 elections were so fragmented that elections were repeated in 2016. The centre-right obtained 

a relative majority in Parliament, but was expelled from the government in 2018 by an ensemble of 

opposition parties forged among the left and nationalist parties. More recently, the Andalucía regional 

elections saw the rise of the populist right represented by VOX. This has changed the Spanish political 

system from bipolarity to fragmentation. Furthermore, the Catalan crisis has made it more difficult for 

separatist parties to support any national party, making parliamentary alliances more and more complex, 

with several parties involved in the bargaining process. General elections were held in April 2019, and 

sitting Prime Minister Sanchez was called by the King to form a government, but so far (August 2019), 

no new government coalition has been formed and the prospects are uncertain. 

 

Table 1: Parties currently (April 2019) represented in the Spanish national parliament. 

Party  Spanish general election 2019 Seats 

Partido Socialista Obrero Español 28.7% 123 

PP 16.7% 66 

C's 15.9% 57 

Unidas Podemos 11.1% 33 

VOX 10.3% 24 

ERC-SOBIRANISTES 3.9% 15 

eN Comú Podem 2.4% 7 

JxCAT 1.9% 7 

PNV 1.5% 6 



EH Bildu 1.0% 4 

En Comun 0.9% 2 

Compromis 0.7% 1 

CC-PNC 0.5% 2 

Navarra Suma 0.4% 2 

PRC 0.2% 1 

 

This section describes and quantifies three different energy policy pathways for the Spanish energy 

transition: the dominant government-centred pathway represented by PSOE as expressed in government 

strategies and the draft NECP, a market-centred minority pathway represented by the PP, and a 

grassroots minority pathway represented by Unidas Podemos. Although these parties are not the only 

ones with explicit energy visions, these three span the entire energy transition policy space – and are 

the currently largest ones, with the highest probability of government power in the near term. Further, 

PP, PSOE and Unidas Podemos have prepared law proposals allowing for better specification and 

quantification of their pathways (Ministerio para la Transición Ecológica, 2018; Partido Popular, 2018; 

Unidas Podemos, 2018). 

Each of the three decarbonisation pathways can include elements that would theoretically fall within 

other two decarbonisation pathways. For instance, the new socialist government’s Climate Change and 

Energy Transition Law proposal includes bidding and other market mechanisms, but on the whole, it 

tends to assume energy transition requires tough, mandatory measures, like phase-outs, deadlines, bans 

and ambitious targets. In a similar manner, Unidas Podemos sets the most ambitious decarbonisation 

targets, argues for state (and local) intervention, but its key differentiating factor lies in the grassroots-

centred logic, focused on the small-scale and local action, seeking decarbonisation through 

decentralisation of the energy system. Finally, the Popular Party self-stated market-centred logic is 

based on carbon pricing and letting the market identify the most cost-efficient way to meet energy and 

climate targets.  

S 1.2  Dominant pathway: state-centred (PSOE) 

Table 2: Quantification of the Spanish state-centred dominant policy pathway as described by currently valid policies of the 

Partido Socialista Obrero Español and its government 



ES: Dominant  2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

283 Mt CO2eq 

(EEA, 2018) 

327 MtCO2eq 

(II) (NECP 

Spain, 2019) 

Pag 34 

227 Mt CO2eq 

21% (GHG-

1990) (II) 

(NECP Spain, 

2019) Pag 34 

(V) ≥90% 

(GHG-1990) 

(II) (NECP 

Spain, 2019) 

Pag 34 

ETS sector reduction 

targets  

229 Mt CO2eq 

(European 

annual 

emission 

allocation)   

219 Mt CO2eq 

(European 

annual 

emission 

allocation) (I) 

(2013/162/EU) 

60% (GHG-

2005) (II) 

(NECP Spain, 

2019)Pag 36 

(V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 10% (GHG-

2005) 

(2009/406/EC) 

38% (GHG-

2005) (II) 

(NECP Spain, 

2019)Pag 36 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) 63.5 Mt CO2eq 

4% (GHG 

1990) (II) 

(NECP Spain, 

2019) Pag 34 

19.7 Mt CO2eq 

(II); 70% 

(GHG 1990) 

(NECP Spain, 

2019) Pag 34 

(V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) 20% (I) 

(European 

Union, 2009) 

42% (II) 

(NECP Spain, 

2019)  

(V) 100% (II) 

(NECP 

Spain, 2019) 

Pag 167 

Renewables targets 

(electricity; % of final 

energy consumption) 

39% 108 

TWh 49 GW 

(EUROSTAT, 

2018) 

40% (II) 

(NECP Spain, 

2019) Pag 174 

>74% (II) 

(NECP Spain, 

2019) Pag 174 

(V) 100% (II) 

(NECP 

Spain, 2019) 

Pag 35 

Intermittent 

renewables 

57 TWh; 28 

GW 

(EUROSTAT, 

2018) 

36.4 GW; 75.7 

TWh (II) 

(NECP Spain, 

2019) 

87.1 GW; 

182.5 TWh 

(II) (NECP 

Spain, 2019) 

≥ 2030 ≥ 2040 

Wind onshore  49 TWh; 23 

GW 

(EUROSTAT, 

2018)  

60.5 TWh; 

28.0 

GW(II)(NECP 

Spain, 2019) 

Pag 174 

116.1 TWh; 

50.3 GW 

(II)(NECP 

Spain, 2019) 

Pag 174 

(V) (V) 

Wind offshore included 

above 

included 

above 

included 

above 

(V) (V) 

Solar PV  8 TWh; 5 GW 

(EUROSTAT, 

2018) 

15.1 TWh; 8.4 

GW 

(II)(NECP 

Spain, 2019) 

Pag 174 

66.4 TWh; 

36.9 GW (II) 

(NECP Spain, 

2019) Pag 174 

> 2030 > 2030 

Dispatchable 

renewables 

51 TWh; 21 

GW 

(EUROSTAT, 

2018) 

24.0 GW; 42.8 

TWh 

(including 

hydro 

pumping) (II) 

(NECP Spain, 

2019) 

33.8 GW; 72.3 

TWh 

(including 

hydro 

pumping) (II) 

(NECP Spain, 

2019) 

≥ 2030 ≥ 2040 

Biomass 5 TWh; 1 GW 

(EUROSTAT, 

2018)  

5.3 TWh;1.6 

GW(II) 

(NECP Spain, 

2019) Pag 171 

and 174 

13.2 TWh;2.4 

GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

(V) (V) 



ES: Dominant  2016 2020 2030 2040 2050 

Hydro 

(without pumping)  

40 TWh; 14 

GW 

(EUROSTAT, 

2018)  

28.3 TWh; 

14.1 GW (II) 

(NECP Spain, 

2019)Pag 171 

and 174 

29 TWh;14.6 

GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

(V) (V) 

CSP  6 TWh; 2 GW 

(EUROSTAT, 

2018)  

5 TWh, 2.3 

GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

22.6 TWh,7.3 

GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

≥ 2030 ≥ 2040 

Other renewables  1 TWh 

(EUROSTAT, 

2018) 

0 (II) (NECP 

Spain, 2019) 

Pag 171 and 

174 

0.3 TWh, 0.1 

GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

(V) (V) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables 

(cooperation) 

(V) (V) (V) (V) (V) 

Statistical transfer of 

renewables 

(cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  59 TWh; 7 

GW 

(EUROSTAT, 

2018)  

57.7 TWh; 7.4 

GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

24.8 TWh; 3.2 

GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

0 (II) (NECP 

Spain, 2019) 

Pag 171  

0 (II) (NECP 

Spain, 2019) 

Pag 171 and 

174 

Fossil fuels 108 TWh; 48 

GW 

(EUROSTAT, 

2018)  

112 TWh; 

45.1 GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

55 TWh;32.5 

GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

(V) 0 (II) (NECP 

Spain, 2019) 

Pag 35 

CCS 0 0 (NECP 

Spain, 2019) 

Pag 171 and 

174 

0 (NECP 

Spain, 2019) 

Pag 171 and 

174 

(V) (V) 

Lignite  0 TWh 

(EUROSTAT, 

2018) 

0 0 0 0 

Hard coal  36 TWh 

(EUROSTAT, 

2018) 

47.2 TWh; 

10.5 GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

0 TWh; 0-1.3 

GW 

(II)(NECP 

Spain, 2019) 

Pag 171 and 

174 

 0(II)(NECP 

Spain, 2019) 

Pag 35 

Gas  54 TWh 

(EUROSTAT, 

2018) 

56.8 TWh; 

31.2 GW (II) 

(NECP Spain, 

2019) Pag 171 

and 174 

50.5 TWh 

30.2 GW 

(II)(NECP 

Spain, 2019) 

Pag 171 and 

174 

(V) 0 (II)(NECP 

Spain, 2019) 

Pag 35 



ES: Dominant  2016 2020 2030 2040 2050 

Petroleum 16 TWh 

(EUROSTAT, 

2018) 

7.4 TWh; 3.4 

GW 

(II)(NECP 

Spain, 2019) 

Pag 171 and 

174 

4.7 TWh;2.3 

GW 

(II)(NECP 

Spain, 2019) 

Pag 171 and 

174 

(V) 0 (II)(NECP 

Spain, 2019) 

Pag 35 

Other non-renewables  1 TWh 

(EUROSTAT, 

2018) 

0.7 TWh (II) 

(NECP Spain, 

2019) Pag 174 

1.5 TWh (II) 

(NECP Spain, 

2019) Pag 174 

(V) 0 (II) (NECP 

Spain, 2019) 

Pag 35 

Storage (V) (V) (V) (V) (V) 

Battery  (V) (V) 2.5 GW (II) 

(NECP Spain, 

2019) Pag 42 

(V) (V) 

Pumped Hydropower  3.3 GW 

(2015)  (II) 

(NECP Spain, 

2019) Pag 

171 

3.3 GW (II) 

(NECP Spain, 

2019) Pag 171 

6.8 GW(II) 

(NECP Spain, 

2019) Pag 171 

(V) (V) 

Other storage  (V) (V) (V) (V) (V) 

Cross-border 

interconnection NTC 

2750 MW 

(France) 2800 

MW 

(Portugal) 800 

MW 

(Morocco) 

(II) (NECP 

Spain, 

2019)Pag 187 

2900 MW 

(France) 3500 

MW 

(Portugal) 800 

MW 

(Morocco) (II) 

(NECP Spain, 

2019) Pag 187 

8000 MW 

(France) 4300 

MW 

(Portugal) 

(II)(NECP 

Spain, 

2019)Pag 

1871200 MW 

(Morocco)(IV) 

(Montel, 

2019) 

=2030(V) =2040(V) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric 

heating 

(V) (V) (V) (V) (V) 

Heating with electricity 

(energy supplied by heat 

pumps) COP>3 

4.1 TWh 

(II)(NECP 

Spain, 2019) 

Pag 167 

7.6 TWh (II) 

(NECP Spain, 

2019) Pag 167 

47.4 TWh (II) 

(NECP Spain, 

2019) Pag 167 

(V) (V) 

Total cooling demand 

incl. non-electric 

cooling 

(V) (V) < 2018 (II) 

(Ministerio 

para la 

Transición 

Ecológica, 

2018) 

(V) (V) 

Cooling with electricity  (V) (V) < 2018 (II) 

(Ministerio 

para la 

Transición 

Ecológica, 

2018) 

(V) (V) 



ES: Dominant  2016 2020 2030 2040 2050 

Electric mobility  6.6 TWh (II) 

(NECP Spain, 

2019) Pag 

180  

4.9 TWh (II) 

(NECP Spain, 

2019) Pag 180 

 20.7 TWh; 5 

million EV 

(II)(NECP 

Spain, 

2019)Pag 180 

>> 2030 (II) 

Ban on ICE 

sales 

(Ministerio 

para la 

Transición 

Ecológica, 

2018) 

>> 2030 (II) 

Ban on ICE 

circulation 

(Ministerio 

para la 

Transición 

Ecológica, 

2018) 

EV chargers 4974 (2017) 

(Spöttle et al., 

2018) 

> 2017 (II) 

(Ministerio 

para la 

Transición 

Ecológica, 

2018) 

>>2020 (II) 

(Ministerio 

para la 

Transición 

Ecológica, 

2018) 

>> 2030 (II) 

(Ministerio 

para la 

Transición 

Ecológica, 

2018) 

>> 2040 (II) 

( (Ministerio 

para la 

Transición 

Ecológica, 

2018) 

Gross electricity 

consumption 

275 TWh 

(EUROSTAT, 

2018) 

267 TWh (II) 

(NECP Spain, 

2019) Pag 174 

284 TWh (II) 

(NECP Spain, 

2019) Pag 174 

(V) (V) 

Final energy 

consumption 

983 TWh 

(2015) (II) 

(NECP Spain, 

2019) Pag 

214 

1035 TWh (II) 

(NECP Spain, 

2019) Pag 214 

922TWh (II) 

(NECP Spain, 

2019) Pag 214 

(V) (V) 



S 1.3  Minority pathway: grassroot-centred (Podemos) 

Table 3: Quantification of the Spanish grassroots-centred minority policy pathway as described by Podemos. 

ES: Grassroots 2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

283 Mt 

CO2eq (EEA, 

2018) 

(V) 35% (1990) 

(III) (Unidas 

Podemos, 

2018) 

70% (1990) 

(III) (Unidas 

Podemos, 

2018) 

95% (1990) 

(III) (Unidas 

Podemos, 

2018)  

ETS sector reduction 

targets  

229 Mt 

CO2eq 

(European 

annual 

emission 

allocation)(E

U/2017/1471, 

2017)  

219 Mt 

CO2eq 

(European 

annual 

emission 

allocation) 

(EU/2017/14

71, 2017) 

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

 10% (GHG-

2005) 

(406/2009/EC

, 2009) (I) 

26% (GHG-

2005) (I) 

(EU/2018/84

2, 2018) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V) (V) (V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) 20% (I) 

(European 

Union, 2009) 

45% (III) 

(Unidas 

Podemos, 

2018) 

60% (III) 

(Unidas 

Podemos, 

2018) 

100% (III) 

(Unidas 

Podemos, 

2018) 

Renewables targets 

(electricity; % of final 

energy consumption) 

39%; 108 

TWh; 49 

GW(Eurostat, 

2018) 

> 2016 (V) 80% (III) 

(Unidas 

Podemos, 

2018) 

(V)  100% (by 

2045) (III) 

(Unidas 

Podemos, 

2018) 

Intermittent 

renewables 

57 TWh; 28 

GW(Eurostat, 

2018) 

> 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

> 2040 (III) 

(Unidas 

Podemos, 

2018) 

Wind onshore  49 TWh; 23 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

> 2040 (III) 

(Unidas 

Podemos, 

2018) 

Wind offshore included 

above 

= 2016 (III) 

(Unidas 

Podemos, 

2018) 

= 2016 (III) 

(Unidas 

Podemos, 

2018) 

= 2016 (III) 

(Unidas 

Podemos, 

2018) 

= 2016 (III) 

(Unidas 

Podemos, 

2018) 

Solar PV  8 TWh; 5 

GW 

(Eurostat, 

2018) 

>> 2016 

(mainly 

decentralised) 

(III) (Unidas 

Podemos, 

2018) 

>> 2020 

(mainly 

decentralised) 

(III) (Unidas 

Podemos, 

2018) 

>> 2030 

(mainly 

decentralised) 

(III) (Unidas 

Podemos, 

2018) 

>> 2040 

(mainly 

decentralised) 

(III) (Unidas 

Podemos, 

2018) 

Dispatchable 

renewables 

51 TWh; 21 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

> 2040 (III) 

(Unidas 

Podemos, 

2018) 



ES: Grassroots 2016 2020 2030 2040 2050 

Biomass 5 TWh; 1 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

> 2040 (III) 

(Unidas 

Podemos, 

2018) 

Hydro  40 TWh; 14 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

> 2040 (III) 

(Unidas 

Podemos, 

2018) 

CSP  6 TWh; 2.3 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

> 2040 (III) 

(Unidas 

Podemos, 

2018) 

Other renewables  1 TWh 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Traded renewables As little as 

possible 

As little as 

possible 

As little as 

possible 

As little as 

possible 

As little as 

possible 

Physical import of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  59 TWh; 7 

GW 

(Eurostat, 

2018) 

Phase-out as 

licences 

expire: 

Almaraz I, II, 

Vandellós II 

(2020); Ascó 

I, II, 

Cofrentes 

(2021); Trillo 

(2024) (III) 

(Unidas 

Podemos, 

2018) 

0 (by 2025) 

(III) (Unidas 

Podemos, 

2018) 

0 (III) 

(Unidas 

Podemos, 

2018) 

0 (III) 

(Unidas 

Podemos, 

2018) 

Fossil fuels 108 TWh; 48 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

CCS 0 (V) (V) (V) (V) 

Lignite  0 TWh 

(Eurostat, 

2018) 

<< 2016 (III) 

(Unidas 

Podemos, 

2018) 

0 (by 2025) 

(III) (Unidas 

Podemos, 

2018) 

0 (III) 

(Unidas 

Podemos, 

2018) 

0 (III) 

(Unidas 

Podemos, 

2018)  

Hard coal  36 TWh 

(Eurostat, 

2018) 

<< 2016 (III) 

(Unidas 

Podemos, 

2018) 

0 (by 2025) 

(III) (Unidas 

Podemos, 

2018) 

0 (III) 

(Unidas 

Podemos, 

2018) 

0 (III) 

(Unidas 

Podemos, 

2018)  

Gas  54 TWh 

(Eurostat, 

2018) 

< 2016 (III) 

(Unidas 

Podemos, 

2018) 

< 2020 (III) 

(Unidas 

Podemos, 

2018) 

< 2030 (III) 

(Unidas 

Podemos, 

2018) 

< 2040 (III) 

(Unidas 

Podemos, 

2018) 



ES: Grassroots 2016 2020 2030 2040 2050 

Petroleum 16 TWh 

(Eurostat, 

2018) 

< 2016 (III) 

(Unidas 

Podemos, 

2018) 

< 2020 (III) 

(Unidas 

Podemos, 

2018) 

< 2030 (III) 

(Unidas 

Podemos, 

2018) 

0 (III) 

(Unidas 

Podemos, 

2018) 

Other non-renewables  1 TWh 

(Eurostat, 

2018) 

≥ 2016 

(Waste) (III) 

(Unidas 

Podemos, 

2018)  

≥ 2020 (III) 

(Unidas 

Podemos, 

2018) 

(V) (V) 

Storage (V) (V) (V) (V) (V) 

Battery  (V) > 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

> 2040 (III) 

(Unidas 

Podemos, 

2018) 

Pumped Hydropower  (V) (V) (V) (V) (V) 

Other storage  (V) > 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

> 2040 (III) 

(Unidas 

Podemos, 

2018) 

Cross-border 

interconnection NTC 

(V) ≥ 10% of 

installed 

capacity (III) 

(Unidas 

Podemos, 

2018) 

≥ 15% of 

installed 

capacity (III) 

(Unidas 

Podemos, 

2018) 

= 2030 (III) 

(Unidas 

Podemos, 

2018) 

= 2040 (III) 

(Unidas 

Podemos, 

2018) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) (V) (V) (V) (V) 

Heating with electricity   Same as 

dominant 

Same as 

dominant 

(V) (V) 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity   Same as 

dominant 

Same as 

dominant 

  

Electric mobility   3% of new 

vehicles are 

EV (by 2020) 

, 25% EV (by 

2025) (III) 

(Unidas 

Podemos, 

2018) 4.9 

TWh (same 

as dominant) 

70% (EV) 

(III) (Unidas 

Podemos, 

2018) 16.8 

TWh *(20% 

less than 

dominant) 

100% (EV) 

(III) (Unidas 

Podemos, 

2018)(same 

as dominant) 

 

EV chargers  >> 2016 (III) 

(Unidas 

Podemos, 

2018) 

> 2020 (III) 

(Unidas 

Podemos, 

2018) 

> 2030 (III) 

(Unidas 

Podemos, 

2018) 

≥ 2040 (III) 

(Unidas 

Podemos, 

2018) 

Gross electricity 

consumption 

275 TWh 

(Eurostat, 

2018) 

267 TWh 

(same as 

dominant) 

280 TWh** (V) (V) 



ES: Grassroots 2016 2020 2030 2040 2050 

Final energy 

consumption 

983 TWh 1035 TWh 

(same as 

dominant) 

927 TWh*** *** (V) 

* 3% of new vehicles as electric vehicles in 2020, 25% in 2025 and 70% in 2030 lead to a cumulative EV fleet of around 4.2 

million vehicles, 19% less than in the dominant pathway.  

** Same as dominant but slightly lower electrification of transport leads to slightly lower electricity demand 

*** 40% reduction in primary energy demand vs 39.6% in dominant and 3% more of renewables in final energy (2030) 45% 

primary energy demand reduction compared to reference scenario (2040).  



S 1.4   Minority pathway: market-centred (Partido Popular) 

Table 4: Quantification of the Spanish market-centred minority policy pathway as described by Partido Popular. 

ES: Market  2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

283 Mt 

CO2eq (EEA, 

2018) 

10% (GHG-

2005) (III) 

(Partido 

Popular, 

2018)  

Non-ETS 

26% (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

80% (III) 

(Partido 

Popular, 

2018) 

ETS sector reduction 

targets  

229 Mt Mt 

CO2eq 

(European 

annual 

emission 

allocation) (I) 

(EU/2017/14

71, 2017)  

219 Mt Mt 

CO2eq 

(European 

annual 

emission 

allocation) (I) 

(EU/2017/14

71, 2017)  

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

 10% (GHG-

2005) 

(406/2009/EC

, 2009) (I) 

26% (GHG-

2005) (I) 

(EU/2018/84

2, 2018) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V) (V) (V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) 20% (I) 

(European 

Union, 2009) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

(V) (V) 

Renewables targets 

(electricity; % of final 

energy consumption) 

39%; 108 

TWh; 49 

GW(Eurostat, 

2018) 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018) 

Intermittent 

renewables 

57 TWh; 28 

GW(Eurostat, 

2018) 

(V) (V) (V) (V) 

Wind onshore  49 TWh; 23 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018)  

Wind offshore included 

above 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018)  

Solar PV  8 TWh; 5 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018)  

Dispatchable 

renewables 

51 TWh; 21 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018) 

Biomass 5 TWh; 1 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 



ES: Market  2016 2020 2030 2040 2050 

Hydro  40 TWh; 14 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

CSP  6 TWh; 2.3 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Other renewables  1 TWh 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) > 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018)  

> 2040 (III) 

(Partido 

Popular, 

2018)  

Statistical transfer of 

renewables (cooperation) 

(V) ≥ 2016 (III) 

(Partido 

Popular, 

2018) 

≥ 2016 (III) 

(Partido 

Popular, 

2018) 

≥ 2016 (III) 

(Partido 

Popular, 

2018) 

≥ 2016 (III) 

(Partido 

Popular, 

2018) 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  59 TWh 7 

GW 

(Eurostat, 

2018) 

= 2016 (IV) 

(Sociedad 

Nuclear 

Española, 

2015; 

Público, 

2018) 

= 2016 (IV) 

(Sociedad 

Nuclear 

Española, 

2015; 

Público, 

2018) 

= 2016 (IV) 

(Sociedad 

Nuclear 

Española, 

2015; 

Público, 

2018) 

=2016 (IV) 

(Sociedad 

Nuclear 

Española, 

2015; 

Público, 

2018) 

Fossil fuels 108 TWh; 48 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

CCS 0 > 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018)  

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018) 

Lignite  0 TWh 

(Eurostat, 

2018) 

≤ 2016 (IV) 

(La Nueva 

Crónica, 

2018) 

≤ 2016 (IV) 

(La Nueva 

Crónica, 

2018) 

(V) (V) 

Hard coal  36 TWh 

(Eurostat, 

2018) 

≤ 2016(IV) 

(La Nueva 

Crónica, 

2018) 

≤ 2016 (IV) 

(La Nueva 

Crónica, 

2018) 

(V) (V) 

Gas  54 TWh 

(Eurostat, 

2018) 

≥ 2016 (III) 

(Popular, 

2016)  

≥ 2016 (III) 

(Popular, 

2016)  

≥ 2016 (III) 

(Popular, 

2016)  

≥ 2016 (III) 

(Popular, 

2016)  

Petroleum 16 TWh 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Other non-renewables  1 TWh 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Storage (V) (V) (V) (V) (V) 



ES: Market  2016 2020 2030 2040 2050 

Battery  (V) > 2016 

(Partido 

Popular, 

2018) 

> 2020 

(Partido 

Popular, 

2018)  

> 2030 

(Partido 

Popular, 

2018)  

> 2040 

(Partido 

Popular, 

2018)  

Pumped Hydropower  (V) > 2016 

(Partido 

Popular, 

2018) 

> 2020 

(Partido 

Popular, 

2018)  

> 2030 

(Partido 

Popular, 

2018)  

> 2040 

(Partido 

Popular, 

2018)  

Other storage  (V) (V) (V) (V) (V) 

Cross-border 

interconnection NTC 

(V) ≥ 10% of 

installed 

capacity  

≥ 15% of 

installed 

capacity (III) 

(Partido 

Popular, 

2018) 

≥ 2030 (III) 

(Partido 

Popular, 

2018) 

≥ 2030 (III) 

(Partido 

Popular, 

2018) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) (V) (V) (V) (V) 

Heating with electricity   Same as 

dominant  

Less than 

dominant* 

(V) (V) 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity   Same as 

dominant  

Less than 

dominant* 

(V) (V) 

Electric mobility  480 ktoe Same as 

dominant 

Less than 

dominant* 

(V) (V) 

EV chargers  > 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018)  

> 2030 (III) 

(Partido 

Popular, 

2018)  

> 2040 (III) 

(Partido 

Popular, 

2018)  

Gross electricity 

consumption 

275 TWh 

(Eurostat, 

2018) 

270 TWh; 

Same as 

dominant 

279 

TWh**Lower 

than 

dominant 

(V) (V) 

Final energy 

consumption 

983 TWh 1035 

TWhSame as 

dominant 

987 TWh*** (V) (V) 

ES: Market  2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

283 Mt 

CO2eq (EEA, 

2018) 

10% (GHG-

2005) (III) 

(Partido 

Popular, 

2018)  

Non-ETS 

26% (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

80% (III) 

(Partido 

Popular, 

2018) 

ETS sector reduction 

targets  

229 Mt Mt 

CO2eq 

(European 

annual 

emission 

allocation)(E

U/2017/1471, 

2017)  

219 Mt Mt 

CO2eq 

(European 

annual 

emission 

allocation)(E

U/2017/1471, 

2017)  

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

 10% (GHG-

2005) 

(406/2009/EC

, 2009) (I) 

26% (GHG-

2005) (I) 

(EU/2018/84

2, 2018) 

(V) (V) 



ES: Market  2016 2020 2030 2040 2050 

GHG reduction targets 

(electricity sector) 

(V) (V) (V) (V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) 20% (I) 

(European 

Union, 2009) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

(V) (V) 

Renewables targets 

(electricity; % of final 

energy consumption) 

39%; 108 

TWh; 49 

GW(Eurostat, 

2018) 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018) 

Intermittent 

renewables 

57 TWh; 28 

GW(Eurostat, 

2018) 

(V) (V) (V) (V) 

Wind onshore  49 TWh; 23 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018)  

Wind offshore included 

above 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018)  

Solar PV  8 TWh; 5 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018)  

Dispatchable 

renewables 

51 TWh; 21 

GW 

(Eurostat, 

2018) 

> 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018) 

Biomass 5 TWh; 1 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Hydro  40 TWh; 14 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

CSP  6 TWh; 2.3 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Other renewables  1 TWh 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) > 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018) 

> 2030 (III) 

(Partido 

Popular, 

2018)  

> 2040 (III) 

(Partido 

Popular, 

2018)  

Statistical transfer of 

renewables (cooperation) 

(V) ≥ 2016 (III) 

(Partido 

Popular, 

2018) 

≥ 2016 (III) 

(Partido 

Popular, 

2018) 

≥ 2016 (III) 

(Partido 

Popular, 

2018) 

≥ 2016 (III) 

(Partido 

Popular, 

2018) 



ES: Market  2016 2020 2030 2040 2050 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  59 TWh 7 

GW 

(Eurostat, 

2018) 

= 2016 (IV) 

(Sociedad 

Nuclear 

Española, 

2015; 

Público, 

2018) 

= 2016 (IV) 

(Sociedad 

Nuclear 

Española, 

2015; 

Público, 

2018) 

= 2016 (IV) 

(Sociedad 

Nuclear 

Española, 

2015; 

Público, 

2018) 

=2016 (IV) 

(Sociedad 

Nuclear 

Española, 

2015; 

Público, 

2018) 

Fossil fuels 108 TWh; 48 

GW 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

CCS 0 > 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018)  

> 2030 (III) 

(Partido 

Popular, 

2018) 

> 2040 (III) 

(Partido 

Popular, 

2018) 

Lignite  0 TWh 

(Eurostat, 

2018) 

≤ 2016 (IV) 

(La Nueva 

Crónica, 

2018) 

≤ 2016 (IV) 

(La Nueva 

Crónica, 

2018) 

(V) (V) 

Hard coal  36 TWh 

(Eurostat, 

2018) 

≤ 2016(IV) 

(La Nueva 

Crónica, 

2018) 

≤ 2016 (IV) 

(La Nueva 

Crónica, 

2018) 

(V) (V) 

Gas  54 TWh 

(Eurostat, 

2018) 

≥ 2016 (III) 

(Popular, 

2016)  

≥ 2016 (III) 

(Popular, 

2016)  

≥ 2016 (III) 

(Popular, 

2016)  

≥ 2016 (III) 

(Popular, 

2016)  

Petroleum 16 TWh 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Other non-renewables  1 TWh 

(Eurostat, 

2018) 

(V) (V) (V) (V) 

Storage (V) (V) (V) (V) (V) 

Battery  (V) > 2016 

(Partido 

Popular, 

2018) 

> 2020 

(Partido 

Popular, 

2018)  

> 2030 

(Partido 

Popular, 

2018)  

> 2040 

(Partido 

Popular, 

2018)  

Pumped Hydropower  (V) > 2016 

(Partido 

Popular, 

2018) 

> 2020 

(Partido 

Popular, 

2018)  

> 2030 

(Partido 

Popular, 

2018)  

> 2040 

(Partido 

Popular, 

2018)  

Other storage  (V) (V) (V) (V) (V) 

Cross-border 

interconnection NTC 

(V) ≥ 10% of 

installed 

capacity  

≥ 15% of 

installed 

capacity (III) 

(Partido 

Popular, 

2018) 

≥ 2030 (III) 

(Partido 

Popular, 

2018) 

2030 (III) 

(Partido 

Popular, 

2018) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) (V) (V) (V) (V) 

Heating with electricity   Same as 

dominant  

Less than 

dominant* 

(V) (V) 



ES: Market  2016 2020 2030 2040 2050 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity   Same as 

dominant  

Less than 

dominant* 

(V) (V) 

Electric mobility  
 

Same as 

dominant 

Less than 

dominant* 

(V) (V) 

EV chargers  > 2016 (III) 

(Partido 

Popular, 

2018) 

> 2020 (III) 

(Partido 

Popular, 

2018)  

> 2030 (III) 

(Partido 

Popular, 

2018)  

> 2040 (III) 

(Partido 

Popular, 

2018)  

Gross electricity 

consumption 

275 TWh 

(Eurostat, 

2018) 

270 TWh; 

Same as 

dominant 

279 

TWh**Lower 

than 

dominant 

(V) (V) 

Final energy 

consumption 

983 TWh 1035 TWh 

Same as 

dominant 

987 TWh*** (V) (V) 

*No specific policies addressing the electrification of other sectors. No specific EV promotion policies. 

** Lower than the dominant due to lower electrification of end use sectors. Taken as the trend scenario of the NECP. 

*** calculated using a 32.5% reduction of primary energy from the reference scenario and a factor to convert PE to FE 

higher than in the dominant due to the reduced penetration of renewable energies (32% vs 42% in the dominant)   



S 2  France 

S 2.1  Representative organisations 

French policy has traditionally been defined by two large parties, the Socialists and the conservative 

UMP (and its predecessor parties). The last years have been marked by large political shifts, which have 

greatly diminished the old parties, and in particular the Socialist party, and given rise to two new strong 

parties in parliament, the liberal En Marche of President Macron, and the right-wing Rassemblement 

National. 

France is governed by the National Assembly (Parliament), the Senate (Representation of the Territorial 

Collectivities) and the President. The President is elected directly and powerful, and can, for example, 

appoint the Prime minister or dissolve the government. 

A dominant issue in French energy policy has been and remains nuclear power, which supplies about 

¾ of the French electricity. Most French political parties are more or less pro-nuclear power, and 

although some seek to reduce its role and diversify the power supply, few parties want to abandon it 

completely. 

In general, France is seeking a leadership role in the fight against climate change and energy transition. 

As such, it has been active in promoting renewable electricity and energy policies, especially 

internationally. Nationally, the role of renewable energies is highlighted, yet given the large share of 

CO2-neutral nuclear energy, this is not an extremely urgent topic.  

Currently, 8 parties are represented in the national assembly (see Table 5). The current President 

Emmanuel Macron is supported by the liberal parties La République En Marche and the Mouvement 

democrate. Measured in number of seats, they have a majority in the National Assembly. 

 

Table 5: Parties currently (November 2018) represented in the French national parliament. 

Party National Assembly election 2017 

La République En Marche 28.2% 

Les Republicains 15.8% 



La France Insoumise 11.0% 

Parti Socialiste 7.4% 

Mouvement democrate 4.1% 

Union des democrats et independants 3.0% 

 

As President Macron and the new government have not yet implemented any significant changes to the 

French energy policy, the dominant pathway here is the one decided and implanted by the previous 

President, the socialist Hollande. This is a state-centred pathway, focused on diversifying the French 

power supply by reducing the dominance of nuclear and scaling up renewables in a controlled manner 

through strong state policies. The 2019 French draft NECP strongly builds on this dominant pathway 

and the Macron government introduces only minor amendments: the French energy policy as described 

in that dominant pathway has its origin with the Hollande government and is executed without major 

changes by the Macron government.  

For the minority pathways, we identified two parties with energy strategies representative for the 

remaining two corners of Foxon’s triangle. We base the grassroots-centred minority pathway of the 

energy policy position of the Green party Europe Écologie – Les Verts (EELV). This strategy foresees 

the phase-out of nuclear power by 2030 and the expansion of mainly decentralised renewables to 

compensate the lost capacity, triggered by carbon prices and feed-in tariffs. We base the market-centred 

pathway on the position of the liberal party En Marche, which foresees a moderately fast transition of 

the energy system triggered by carbon taxes and a ban on internal combustion engine cars. 

In addition, we also include the strategy of the right-wing Rassemblement National (previously Front 

National), which rejects climate change mitigation as a valid policy aim and instead puts French energy 

autonomy at the top of its energy agenda, to be achieved by strong centralised policies (making it in 

essence a state-centred pathway, but without the perceived need for an energy transition to a carbon-

neutral future). The consequence is an isolated French electricity system strongly dominated by nuclear 

power, but also with renewables, as the only large domestic French energy resource. 

 



S 2.2  Dominant pathway: state-centred (Hollande and Macron governments) 

Table 6: Quantification of the French state-centred dominant policy pathway as described by currently valid policies of both 

(first) the Parti Socialiste and (then) En Marche and their respective governments. 

FR: Dominant 2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

421 Mt CO2eq 

(EEA, 2018) 

-20% (GHG-

1990) 

(Grenelle I 

Law, 2009; 

Grenelle II 

Law, 2010) 

-40% (GHG-

1990) (ETL, 

2015; French 

Republic, 

2018) 

(V) -75% (GHG-

1990) / Max. 

140 Mt CO2eq 

(ETL, 2015; 

French 

Republic 

Prime 

Minister’s 

Office, 2012; 

Grenelle I 

Law, 2009; 

Grenelle II 

Law, 2010) 

ETS sector reduction 

targets  

393 Mt CO2eq 

(European 

annual 

emission 

allocation)  

355 Mt CO2eq 

(European 

annual 

emission 

allocation) 

(2013/162/E

U) 

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 14% (GHG-

2005) 

(2009/406/EC

) 

37% (GHG-

2005) (I) 

(2018/842) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V) (V) (V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) 23% 

(Grenelle I 

Law, 2009; 

Grenelle II 

Law, 2010) 

71-78 GW by 

2023);  150-

167 TWh by 

2023 (MEP, 

2016) 

34% (NECP 

FR, 2019) 

(V) (V) 

Renewables targets 

(electricity; % of final 

energy consumption) 

18%; 102 

TWh; 40 GW 

(EUROSTAT

, 2018)  

(V) 40% (French 

Republic, 

2018; 

Ministry of 

Ecological 

and Solidary 

Transition, 

2017) 

Close to but 

below 50% 

(Viennot, 

2015) 

50% 

(Viennot, 

2015) 

Intermittent 

renewables 

30 TWh; 19 

GW 

(EUROSTAT

, 2018)  

(V) (V) (V) (V) 



FR: Dominant 2016 2020 2030 2040 2050 

Wind onshore  21 TWh; 11 

GW 

(EUROSTAT

, 2018)  

(V) 4-to-1 ratio 

(wind 

onshore to 

PV) (Ministry 

of Ecological 

and Solidary 

Transition, 

2018) 

4-to-1 ratio 

(wind 

onshore to 

PV) (Ministry 

of Ecological 

and Solidary 

Transition, 

2018) 

4-to-1 ratio 

(wind 

onshore to 

PV) (Ministry 

of Ecological 

and Solidary 

Transition, 

2018) 

Wind offshore included 

above 

(V) (V) (V) (V) 

Solar PV  8 TWh; 7 

GW 

(EUROSTAT

, 2018)  

(V) 4-to-1 ratio 

(wind 

onshore to 

PV) (Ministry 

of Ecological 

and Solidary 

Transition, 

2018) 

4-to-1 ratio 

(wind 

onshore to 

PV) (Ministry 

of Ecological 

and Solidary 

Transition, 

2018) 

4-to-1 ratio 

(wind 

onshore to 

PV) (Ministry 

of Ecological 

and Solidary 

Transition, 

2018) 

Dispatchable 

renewables 

73 TWh; 21 

GW 

(EUROSTAT

, 2018)  

≥ 2020 (2023) 

(ADEME, 

2016) 

≥ 2023 

(ADEME, 

2016) 

≥ 2030 

(ADEME, 

2016) 

≥ 2040 

(ADEME, 

2016) 

Biomass 5 TWh; 1 

GW 

(EUROSTAT

, 2018)  

≥ 2020 

(2023) 

(ADEME, 

2016) 

≥ 2023 

(ADEME, 

2016) 

≥ 2030 

(ADEME, 

2016) 

≥ 2040 

(ADEME, 

2016) 

Hydro  65 TWh; 18 

GW 

(EUROSTAT

, 2018)  

≥ 2016 

(2023) 

(TWh); 

=2016 (GW) 

(ADEME, 

2016) 

≥ 2016 

(2023) 

(TWh); 

=2016 (GW) 

(ADEME, 

2016) 

≥ 2016 

(2023) 

(TWh); 

=2016 (GW) 

(ADEME, 

2016) 

≥ 2016 

(2023) 

(TWh); 

=2016 (GW) 

(ADEME, 

2016) 

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018)  

(V) (V) (V) 0.4 GW (II) 

(ADEME, 

2016) 

Other renewables  3 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  403 TWh; 63 

GW 

(EUROSTAT

, 2018)  

(V) By 2025: 

50% of mix; 

63.2 GW 

(AFP, 2017; 

ETL, 2015; 

MEP, 2016) 

= 2030 (AFP, 

2017; ETL, 

2015; MEP, 

2016) 

=2030 (AFP, 

2017; ETL, 

2015; MEP, 

2016) 

Fossil fuels 51 TWh; 23 

GW 

(EUROSTAT

, 2018)  

(V) -30% (GW-

2012) (ETL, 

2015; French 

Republic, 

2018; MEP, 

2016) 

(V) (V) 



FR: Dominant 2016 2020 2030 2040 2050 

CCS 0 (V) (V) (V) (V) 

Lignite  0 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Hard coal  8 TWh 

(EUROSTAT

, 2018) 

By 2023 -

37% (GW-

2012) (MEP, 

2016) 

(V) (V) (V) 

Gas  37 TWh 

(EUROSTAT

, 2018) 

By 2023 -

15.8% (GW-

2012) (MEP, 

2016) 

(V) (V) (V) 

Petroleum 2 TWh 

(EUROSTAT

, 2018) 

By 2023: -

22.4% (GW-

2012) (MEP, 

2016) 

(V) (V) (V) 

Other non-renewables  3 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Storage  (V) (V) (V) (V) 

Battery  (V) (V) (V) (V) Technologica

lly 

unspecified 

direct storage 

interweekly 

and interdaily 

>> 2016 (II) 

(ADEME, 

2016) 

Pumped Hydropower  (V) = 2016 

(ADEME, 

2016) 

= 2016 

(ADEME, 

2016) 

= 2016 

(ADEME, 

2016) 

= 2016 

(ADEME, 

2016) 

Other storage  (V) (V) (V) (V) 200 TWh 

(Power-to-

gas) (II) 10-

46 TWh 

(Gas-to-

power) (II) 

(ADEME, 

2016, 2018) 

Cross-border 

interconnection NTC 

(V) ≥ 2016 

(Ministry of 

Ecological 

and Solidary 

Transition, 

2016) 

≥ 15% of 

yearly power 

production 

(Ministry of 

Ecological 

and Solidary 

Transition, 

2016) 

= 2030 

(Ministry of 

Ecological 

and Solidary 

Transition, 

2016) 

= 2030 

(Ministry of 

Ecological 

and Solidary 

Transition, 

2016) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) By 2023: 

+50% (TWh-

2014) (MEP, 

2016) 

Growth rate 

of heating 

and cooling 

by RETs: 

+1%/year 

between 2020 

and 2030 

(NECP FR, 

2019)  

(V) (V) 



FR: Dominant 2016 2020 2030 2040 2050 

Heating with electricity  (V) (V) 38% (RES-E) 

(Ministry of 

Ecological 

and Solidary 

Transition, 

2017) 

(V) (V) 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity  (V) (V) (V) (V) (V) 

Electric mobility  (V) By 2023: 2.4 

million EV 

(MEP, 2016) 

4 million EV 

(MEP, 2016) 

Ban on new 

ICE (Le 

Monde, 2017) 

(V) 

EV chargers (V) (V) 7 million 

Chargers 

(MEP, 2016) 

(V) (V) 

Gross electricity 

consumption 

556 TWh 

(EUROSTAT

, 2018) 

(V) -20% (2012) 

(II) (French 

Republic, 

2018) 

(V) 420 TWh (II) 

(French 

Republic, 

2018) 

Final energy 

consumption 

(V) 1528 TWh 

(NECP FR, 

2019) 

1368 TWh 

(EU target 

applied to 

France in the 

NECP) 

(NECP FR, 

2019)  

<1368 TWh 

(NECP FR, 

2019)  

<<1368 TWh 

(NECP FR, 

2019) 

 

  



S 2.3  Minority pathway: outside the energy logics framework (Rassemblement 

National) 
Table 7: Quantification of the French minority policy pathway (outside the transition logics framework) as described by 

Rassemblement National. 

FR: Outside logic 2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

421 Mt CO2eq 

(EEA, 2018) 

(V) (V) (V) (V) 

ETS sector reduction 

targets  

393 Mt CO2eq 

(European 

annual 

emission 

allocation)  

(V) (V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 14% (GHG-

2005) 

(2009/406/EC

) 

37% (GHG-

2005) (I) 

(2018/842) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V) (V) (V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) (V) (V) (V) (V) 

Renewables targets 

(electricity; % of final 

energy consumption) 

18%; 102 

TWh; 40 GW 

(EUROSTAT

, 2018) 

(V) (V) (V) All that is not 

covered by 

nuclear 

power. 

Applies to 

solar and 

biomass (III) 

(Dupin, 2017) 

Intermittent 

renewables 

30 TWh; 19 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Wind onshore  21 TWh; 11 

GW 

(EUROSTAT

, 2018) 

= 2018 (III) 

(Durox, 2018; 

Odoul, 2018) 

= 2018 (III) 

(Durox, 2018; 

Odoul, 2018) 

= 2018 (III) 

(Durox, 2018; 

Odoul, 2018) 

= 2018 (III) 

(Durox, 2018; 

Odoul, 2018) 

Wind offshore included 

above 

= 2018 (III) 

(Durox, 2018; 

Odoul, 2018) 

= 2018 (III) 

(Durox, 2018; 

Odoul, 2018) 

= 2018 (III) 

(Durox, 2018; 

Odoul, 2018) 

= 2018 (III) 

(Durox, 2018; 

Odoul, 2018) 

Solar PV  8 TWh; 7 

GW 

(EUROSTAT

, 2018) 

= 2018 (III) 

(Dupin, 2017; 

Rassembleme

nt National, 

2017) 

= 2018 (III) 

(Dupin, 2017; 

Rassembleme

nt National, 

2017) 

> 2030 (III) 

(Dupin, 2017; 

Rassembleme

nt National, 

2017) 

> 2040 (III) 

(Dupin, 2017; 

Rassembleme

nt National, 

2017) 

Dispatchable 

renewables 

73 TWh; 21 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Biomass 5 TWh; 1 

GW 

(EUROSTAT

, 2018) 

(V) = 2018 (III) 

(Dupin, 2017; 

Rassembleme

nt National, 

2017) 

> 2030 (III) 

(Dupin, 2017; 

Rassembleme

nt National, 

2017) 

> 2040 (III) 

(Dupin, 2017; 

Rassembleme

nt National, 

2017) 

Hydro  65 TWh; 18 

GW 

(EUROSTAT

, 2018) 

= 2018 (III) 

(Aliot, 2018; 

Coativy, 

2018) 

= 2018 (III) 

(Aliot, 2018; 

Coativy, 

2018) 

= 2018 (III) 

(Aliot, 2018; 

Coativy, 

2018) 

= 2018 (III) 

(Aliot, 2018; 

Coativy, 

2018) 



FR: Outside logic 2016 2020 2030 2040 2050 

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

Other renewables  3 TWh 

(EUROSTAT

, 2018) 

0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) 0 (III) 

(Brezet, 

2017b) 

0 (III) 

(Brezet, 

2017b) 

0 (III) 

(Brezet, 

2017b) 

0 (III) 

(Brezet, 

2017b) 

Statistical transfer of 

renewables (cooperation) 

(V) 0 (III) 

(Brezet, 

2017b) 

0 (III) 

(Brezet, 

2017b) 

0 (III) 

(Brezet, 

2017b) 

0 (III) 

(Brezet, 

2017b) 

Explicit trade of CSP or 

hydropower  

(V) 0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

0 (Joffre, 

2017) 

Nuclear  403 TWh; 63 

GW 

(EUROSTAT

, 2018) 

75% of mix 

(III) (Astier, 

2017; Brezet, 

2017b; 

Dupin, 2017) 

75% of mix 

(III) (Astier, 

2017; Brezet, 

2017b; 

Dupin, 2017) 

75% of mix 

(III) (Astier, 

2017; Brezet, 

2017b; 

Dupin, 2017) 

75% of mix 

(III) (Astier, 

2017; Brezet, 

2017b; 

Dupin, 2017) 

Fossil fuels 51 TWh; 23 

GW 

(EUROSTAT

, 2018) 

(V) (V) By 2035: -

50% (FE-

2017) (III) 

(Barroux, 

2016) 

0 (III) (Joffre, 

2017) 

CCS 0 (V) (V) (V) (V) 

Lignite  0 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) 0 (III) (Joffre, 

2017) 

Hard coal  8 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) 0 (III) (Joffre, 

2017) 

Gas  37 TWh 

(EUROSTAT

, 2018) 

(V) (V) -50% (ref. 

2018) (III) 

(Joffre, 2017) 

0 (III) (Joffre, 

2017) 

Petroleum 2 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) 0 (III) (Joffre, 

2017) 

Other non-renewables  3 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Storage  (V) (V) (V) (V) 

Battery  (V) (V) (V) (V) (V) 

Pumped Hydropower  (V) (V) (V) (V) (V) 

Other storage  (V) (V) (V) > 2016 (III) 

(hydrogen for 

mobility) 

(Brezet, 

2017b) 

> 2040 (III) 

(hydrogen for 

mobility) 

(Brezet, 

2017b) 

Cross-border 

interconnection NTC 

(V) (V) = 2016 (III) 

(Brezet, 

2017b) 

= 2016 (III) 

(Brezet, 

2017b) 

= 2016 (III) 

(Brezet, 

2017b) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) (V) (V) (V) (V) 

Heating with electricity  (V) (V) (V) (V) (V) 



FR: Outside logic 2016 2020 2030 2040 2050 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity  (V) (V) (V) (V) (V) 

Electric mobility  (V) 0 EV (Astier, 

2017) 

0 EV (Astier, 

2017) 

0 EV (Astier, 

2017) 

0 EV (Astier, 

2017) 

EV chargers (V) (V) (V) (V) (V) 

Gross electricity 

consumption 

556 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Final energy 

consumption 

(V) (V) (V) (V) (V) 

 

  



S 2.4  Minority pathway: grassroot-centred (Europe Écologie – Les Verts) 

Table 8: Quantification of the French grassroot-centred minority policy pathway as described by Europe Écologie – Les Verts. 

FR: Grassroots 2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

421 Mt CO2eq 

(EEA, 2018) 

-30% (GHG-

1990) (III) 

(EELV, 

2012) 

-40% (GHG-

1990) (III) 

(EELV, 2012, 

2018c) 

(V) -85% (GHG-

1990) (III) 

(EELV, 2012, 

2018c) 

ETS sector reduction 

targets  

393 Mt CO2eq 

q (European 

annual 

emission 

allocation)  

355 Mt CO2eq 

(European 

annual 

emission 

allocation) 

(2013/162/E

U) 

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 14% (GHG-

2005) 

(2009/406/EC

) 

37% (GHG-

2005) (I) 

(2018/842) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V) (V) (V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) (V) (V) (V) (V) 

Renewables targets 

(electricity; % of final 

energy consumption) 

18%; 102 

TWh; 40 GW 

(EUROSTAT

, 2018) 

40% of mix; 

175 TWh 

(III) (EELV, 

2012, 2018a) 

(V) (V) 100% (III) 

(EELV, 2012, 

2018a) 

Intermittent 

renewables 

30 TWh; 19 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Wind onshore  21 TWh; 11 

GW 

(EUROSTAT

, 2018) 

10-60 TWh 

(incl. 

offshore) / 

14% (III) 

(EELV, 2012, 

2018a) 

≥ 2020 (III) 

(EELV, 2012, 

2018a) 

≥ 2030 (III) 

(EELV, 2012, 

2018a) 

≥ 2040 (III) 

(EELV, 2012, 

2018a) 

Wind offshore included 

above 

≥ 2016 (III) 

(EELV, 2012, 

2018a) 

≥ 2020(III) 

(EELV, 2012, 

2018a) 

≥ 2030 (III) 

(EELV, 2012, 

2018a) 

≥ 2040 (III) 

(EELV, 2012, 

2018a) 

Solar PV  8 TWh; 7 

GW 

(EUROSTAT

, 2018) 

25 TWh (6%) 

(mainly 

decentral) 

(III) (EELV, 

2012, 2018a) 

≥ 2020 

(mainly 

decentral) 

(III) (EELV, 

2012, 2018a) 

≥ 2030 

(mainly 

decentral) 

(III) (EELV, 

2012, 2018a) 

≥ 2040 

(mainly 

decentral) 

(III) (EELV, 

2012, 2018a) 

Dispatchable 

renewables 

73 TWh; 21 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Biomass 5 TWh; 1 

GW 

(EUROSTAT

, 2018) 

4.5% (III) 

(EELV, 2012, 

2018a) 

≥ 2020 (III) 

(EELV, 2012, 

2018a) 

≥ 2020 (III) 

(EELV, 2012, 

2018a) 

≥ 2020 (III) 

(EELV, 2012, 

2018a) 

Hydro  65 TWh; 18 

GW 

(EUROSTAT

, 2018) 

70 TWh 

(16% of mix) 

(III) (EELV, 

2012, 2018a) 

= 2020 (III) 

(EELV, 2012, 

2018a) 

= 2020 (III) 

(EELV, 2012, 

2018a) 

= 2020 (III) 

(EELV, 2012, 

2018a) 



FR: Grassroots 2016 2020 2030 2040 2050 

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

Other renewables  3 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  403 TWh; 63 

GW 

(EUROSTAT

, 2018) 

40% (III) 

(EELV, 2012, 

2018a) 

0 by 2032 

(III) (EELV, 

2012) 

0 (III) 

(EELV, 

2012) 

0 (III) 

(EELV, 

2012) 

Fossil fuels 51 TWh; 23 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

CCS 0 0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

Lignite  0 TWh 

(EUROSTAT

, 2018) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

Hard coal  8 TWh 

(EUROSTAT

, 2018) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

Gas  37 TWh 

(EUROSTAT

, 2018) 

20% of mix 

(combined 

cycle) (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

Petroleum 2 TWh 

(EUROSTAT

, 2018) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

0 (III) 

(EELV, 

2018a) 

Other non-renewables  3 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Storage  (V) (V) (V) (V) 

Battery  (V) > 2016 

(decentralised

) (III) (EELV, 

2018a)  

> 2020 

(decentralised

) (III) (EELV, 

2018a) 

> 2030 

(decentralised

) (III) (EELV, 

2018a) 

> 2040 (III) 

(decentralised

) (EELV, 

2018a) 

Pumped Hydropower  (V) ≥ 2016 (III) 

(EELV, 

2018a) 

≥ 2016 (III) 

(EELV, 

2018a) 

≥ 2016 (III) 

(EELV, 

2018a) 

≥ 2016 (III) 

(EELV, 

2018a) 

Other storage  (V) > 2016(III) 

(EELV, 

2018a)  

> 2020 (III) 

(EELV, 

2018a) 

> 2030 (III) 

(EELV, 

2018a) 

> 2040 (III) 

(EELV, 

2018a) 



FR: Grassroots 2016 2020 2030 2040 2050 

Cross-border 

interconnection NTC 

(V) ≥ 2016 (III) 

(AFP & 

Sciences et 

Avenir, 2018; 

EELV, 

2018c) 

≥ 2020 (III) 

(AFP & 

Sciences et 

Avenir, 2018; 

EELV, 

2018c) 

≥ 2030 (III) 

(AFP & 

Sciences et 

Avenir, 2018; 

EELV, 

2018c) 

≥ 2040 (III) 

(AFP & 

Sciences et 

Avenir, 2018; 

EELV, 

2018c) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) (V) (V) (V) (V) 

Heating with electricity  (V) 40% RES 

(III)) (EELV, 

2018a)  

≥ 2020 (III) 

(EELV, 

2018a) 

≥ 2030 (III) 

(EELV, 

2018a) 

≥ 2040 (III) 

(EELV, 

2018a) 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity  (V) (V) (V) (V) (V) 

Electric mobility  (V) By 2025: -

20% (GHG-

1990) (III) 

(mainly e-

mobility and 

reduced 

demand) 

(EELV, 

2018b) 

-45% (GHG-

1990) (III) 

(mainly e-

mobility and 

reduced 

demand) 

(EELV, 

2018b) 

(V) (V) 

EV chargers (V) (V) (V) (V) (V) 

Gross electricity 

consumption 

556 TWh 

(EUROSTAT

, 2018) 

-15% (2009) 

(III) (EELV, 

2012, 2018c) 

< 2020 (III) 

(EELV, 2012, 

2018c) 

< 2030 (III) 

(EELV, 2012, 

2018c) 

-50% ( 2009) 

360 TWh 

(III) (EELV, 

2012, 2018c) 

Final energy 

consumption 

(V) (V) (V) (V) (V) 

 

  



S 2.5  Minority pathway: market-centred (La République en Marche) 

Table 9: Quantification of the French market-centred minority policy pathway as described by La République en Marche. 

FR: Market-centred  2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

421 Mt CO2eq 

(EEA, 2018) 

(V) -40% (GHG-

1990) (III) 

(De 

Ravignan, 

2018) 

(V) -75% (GHG-

1990) Max. 

140 million 

tons CO2eq 

(III) (De 

Ravignan, 

2018; En 

Marche, 

2017) 

ETS sector reduction 

targets  

393 Mt CO2eq 

(European 

annual 

emission 

allocation)  

355 Mt CO2eq 

(European 

annual 

emission 

allocation) 

(2013/162/E

U) 

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 14% (GHG-

2005)(2009/4

06/EC) 

37% (GHG-

2005) (I) 

(2018/842) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V) (V) (V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) (V) 32% (III) 

(Energie Plus, 

2017) 

(V) (V) 

Renewables targets 

(electricity; % of final 

energy consumption) 

18%; 102 

TWh; 40 GW 

(EUROSTAT

, 2018) 

(V) 40% (III) 

(Qualit-EnR, 

2017) 

(V) (V) 

Intermittent 

renewables 

30 TWh; 19 

GW 

(EUROSTAT

, 2018) 

By 2022: +26 

GW / + 32 

TWh (III) (En 

Marche, 

2017) 

≥ 2020 (III) 

(En Marche, 

2017, 2018) 

≥ 2030 (III) 

(En Marche, 

2017, 2018) 

≥ 2040 (III) 

(En Marche, 

2017, 2018) 

Wind onshore  21 TWh; 11 

GW 

(EUROSTAT

, 2018) 

By 2022: 

+100% 

(2018) (III) 

(Energie Plus, 

2017) 

≥ 2020 (III) 

(En Marche, 

2017, 2018) 

≥ 2030 (III) 

(En Marche, 

2017, 2018) 

≥ 2040 (III) 

(En Marche, 

2017, 2018) 

Wind offshore included 

above 

(V) (V) (V) (V) 

Solar PV  8 TWh; 7 

GW 

(EUROSTAT

, 2018) 

By 2022: 

+100% 

(2018) (III) 

(Energie Plus, 

2017) 

≥ 2020 (III) 

(En Marche, 

2017, 2018) 

≥ 2030 (III) 

(En Marche, 

2017, 2018) 

≥ 2040 (III) 

(En Marche, 

2017, 2018) 

Dispatchable 

renewables 

73 TWh; 21 

GW 

(EUROSTAT

, 2018) 

> 2017 (III) 

(En Marche, 

2017, 2018) 

> 2020 (III) 

(En Marche, 

2017, 2018) 

> 2030 (III) 

(En Marche, 

2017, 2018) 

> 2040 (III) 

(En Marche, 

2017, 2018) 

Biomass 5 TWh; 1 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 



FR: Market-centred  2016 2020 2030 2040 2050 

Hydro  65 TWh; 18 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Other renewables  3 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  403 TWh; 63 

GW 

(EUROSTAT

, 2018) 

(V) By 2025: 50% 

of electricity 

mix (III) 

(Energie Plus, 

2017; Qualit-

EnR, 2017) 

= 2025 (III) 

(Energie Plus, 

2017; Qualit-

EnR, 2017) 

= 2025 (III) 

(Energie Plus, 

2017; Qualit-

EnR, 2017) 

Fossil fuels 51 TWh; 23 

GW 

(EUROSTAT

, 2018) 

(V) Min. -30% 

(2012) (III) 

(En Marche, 

2017) 

(V) (V) 

CCS 0 By 2023: 0 

(III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

Lignite  0 TWh 

(EUROSTAT

, 2018) 

By 2023: 0 

(III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

Hard coal  8 TWh 

(EUROSTAT

, 2018) 

By 2023: 0 

(III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

Gas  37 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Petroleum 2 TWh 

(EUROSTAT

, 2018) 

By 2023: 0 

(III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

0 (III) (En 

Marche, 

2017) 

Other non-renewables  3 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Storage  ≥ 2016 (En 

Marche, 

2017, 2018) 

≥ 2020 (En 

Marche, 

2017, 2018) 

≥ 2030 (En 

Marche, 

2017, 2018) 

≥ 2040 (En 

Marche, 

2017, 2018) 

Battery  (V) (V) (V) (V) (V) 

Pumped Hydropower  (V) (V) (V) (V) (V) 

Other storage  (V) (V) (V) (V) (V) 



FR: Market-centred  2016 2020 2030 2040 2050 

Cross-border 

interconnection NTC 

(V) ≥ 2016 (III) 

(En Marche, 

2017) 

≥ 2020 (III) 

(En Marche, 

2017) 

≥ 2030 (III) 

(En Marche, 

2017) 

≥ 2040 (III) 

(En Marche, 

2017) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) By 2022: 1 

million 

buildings 

insulated (III) 

(Brezet, 

2017a; 

Qualit-EnR, 

2017) 

(V) (V) (V) 

Heating with electricity  (V) (V) (V) (V) (V) 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity  (V) (V) (V) (V) (V) 

Electric mobility  (V) By 2023: 2.4 

million EVs 

(III) (Brezet, 

2017a; En 

Marche, 

2017) 

4 million EVs 

(III) (Brezet, 

2017a; En 

Marche, 

2017) 

Ban on sale 

of any ICE 

vehicle (En 

Marche, 

2017) 

(V) 

EV chargers (V) (V) 7 million 

chargers (III) 

(Brezet, 

2017a) 

(V) (V) 

Gross electricity 

consumption 

556 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Final energy 

consumption 

(V) (V) (V) (V) (V) 

 

  



S 3  Germany 

S 3.1  Representative organisations 

Traditionally, German Politics have been shaped by shifting majorities of its two major parties, the 

conservative Christian Democratic Party of Germany (CDU and CSU) and the Social Democratic Party 

of Germany (SPD). Either party formed coalitions with the German liberal party the Free Democratic 

Party (FDP). Together CDU/CSU, SPD, FDP have shaped the German electricity system that was 

highly centralised and divided between four large utilities and built on large scale fossil fuel and nuclear 

power stations. This stable regime was interrupted when the first coalition between SPD and the Greens 

(Bündnis 90/Die Grünen) came into power in 1998. With its origins in the anti-nuclear movement, the 

Greens pushed for a nuclear phase-out and to replace the declining nuclear capacity with renewables, a 

policy program that later became known as Energiewende. In the 2000s, the parliamentary landscape 

has evolved so that today six parties are represented in the Bundestag. This diversity has, however, 

failed to produce larger diversity in government coalitions, but instead lead to a higher incidence of 

grand coalitions of CDU/CSU and SPD. 

Since 2013, Germany has been governed by a coalition of the two largest parties of CDU/CSU and 

SPD, both of which are invested in the status-quo of the German energy system. These parties have a 

majority in the parliament (see Table 10) and form the current government (together with CSU). 

Consequently, we use the currently valid policies of their ministries, party programs of SPD and 

CDU/CSU, and the government coalition agreements to inform the dominant pathway. This continuity 

is also reflected in the German draft NECP, which is a continuation of past plans, but also includes 

references to ongoing – nut not yet finished – legislative and stakeholder processes to phase out coal 

power and change the mobility sector to a carbon-neutral one.  

 

Table 10: Result of the 2017 German federal elections (Bundeswahlleiter, 2017). 

Party German federal elections 2017  

Christlich Demokratische Union Deutschlands (CDU) 26.8 % 



Sozialdemokratische Partei Deutschlands (SPD) 20.5 % 

Alternative für Deutschland (AfD) 12.6 % 

Freie Demokratische Partei (FDP) 10.7 % 

Die Linke 9.2 % 

Bündnis 90/GRÜNE 8.9 % 

Christlich-Soziale Union in Bayern (CSU) 6.2 % 

 Others 5.0 % 

 

We base the market-centred minority pathway on the position of the liberal party, FDP. The main reason 

is that the party is strongly advocating for market-based mechanisms and aims to dismantle all 

technology-specific support, and subsidies in general. It expresses its position in policy proposals and 

has a well-developed energy policy position from the time when it was in government from 2009-2013. 

The FDP’s policy aims fits well with the logic of a market-centred europeanisation of German energy 

policy.  

The Green party developed out of the peace movement and a civil-society movement against nuclear 

power. Empowerment and democratic participation are still at the heart of the Green position, although 

the party also support higher carbon prices and other market-based mechanisms and favours strong 

government involvement in reducing fossil and nuclear power generation. This focus on empowering 

citizens and cooperatives to consume their own energy and to make their own energy decisions is at the 

core of the grassroots logic, and is strong in the Green party position as well. Moreover, the party has 

precise and elaborate positions on most of the variables that we investigate, resulting in an ambitious 

vision for complete decarbonisation to achieve Germanys full contribution towards the Paris agreements 

1.5-degree goal. 

The decision to leave out the other two parties in the German Bundestag has several reasons. The Left 

party (Die Linke) does not have an elaborate energy policy strategy, but mainly aims to ensure 

distributional fairness of existing policies, i.e. that people with low income are not excluded from energy 



consumption through decarbonisation policies. The Alternative for Germany (AfD) on the other hand 

does not support the goal of decarbonisation at all and often question the existence of anthropogenic 

climate change in general. They also argue for cheap electricity prices, through continued use of fossil 

fuels and giving up decarbonisation policies all together, but do not have a detailed vision expressed in 

written documents. Hence, we do not include any of these parties in our analysis. 

S 3.2  Dominant pathway: state-centred (Christian Democrats/Social Democrats) 

Table 11: Quantification of the German state-centred dominant policy pathway as described by currently valid policies of the 

current and previous Christian Democrat/Social Democrat government. 

DE: Dominant  2016  2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

894 Mt CO2eq 

(EEA, 2018) 

40% (GHG-

1990) (II) 

(BMUB, 

2016) 

55-56% 

(GHG-1990) 

(II) (BMUB, 

2016) <562 

Mt CO2 

(NECP DE, 

2018) 

> 70% (GHG-

1990) (II) 

(BMUB, 

2016) <375 

Mt CO2 (III) 

(NECP DE, 

2018) 

80-95% 

(GHG-1990) 

(II) (BMUB, 

2016) 263-

62.5 Mt CO2 

(III) (NECP 

DE, 2018) 

ETS sector reduction 

targets  

474 Mt CO2eq 

(European 

annual 

emission 

allocation)  

431 Mt CO2eq 

(European 

annual 

emission 

allocation) 

(2013/162/E

U) 

EU: 43 % 

(2005) 

(V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 14% (GHG-

2005) 

(2009/406/EC

) 

38% (GHG-

2005) (I) 

(2018/842) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V)  61-62% 

(GHG-1990) 

(II) (BMUB, 

2016) 

(V) 100% (GHG-

1990) (II) 

(BMUB, 

2016) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) 18% (II) 

(BMWi & 

BMU, 2010; 

CDU/CSU/S

PD, 2018) 

30% (II) 

(BMWi & 

BMU, 2010) 

45% (II) 

(BMWi & 

BMU, 2010) 

60% (II) 

(BMWi & 

BMU, 2010) 

Renewables targets 

(electricity; % of final 

energy consumption) 

30%; 194 

TWh; 108 

GW 

(EUROSTAT

, 2018) 

By 2025: 40-

45% (I) 

(EEG, 2017, 

§1) 

65% (III) 

(NECP DE, 

2018) 

(CDUCSUSP

D, 2018- 

Koalitionsver

trag) 

360-400 TWh 

(III) (NECP 

DE, 2018) 

>65% (I) 

(EEG, 2017, 

§1) 

>80% (I) 

(EEG, 2017, 

§1) 

Intermittent 

renewables 

117 TWh; 90 

GW 

(EUROSTAT

, 2018) 

(V) 180-220 GW 

(III) (NECP 

DE, 2018)  

(V) (V) 



DE: Dominant  2016  2020 2030 2040 2050 

Wind onshore  79 TWh; 50 

GW 

(EUROSTAT

, 2018) 

+2.8 GW per 

year (I) 

(2017-19) 

(EEG, 2017, 

§4.1a); +2.9 

GW per year 

(I) (EEG, 

2017, §4.1b) 

+2.9GW per 

year  

74-85.5GW 

(BNA, 2018)  

≥74-85.5GW  ≥74-85.5GW  

Wind offshore included 

above 

6.5 GW(I) 

(EEG, 2017, 

§4.1b) 

15 GW(I) 

(EEG, 2017, 

§4.1b) 

 

≥17-20 GW ≥17-20 GW 

Solar PV  38 TWh; 41 

GW 

(EUROSTAT

, 2018) 

+2.8 GW per 

year (I) 

(EEG, 2017, 

§4.1a) 

72.9GW-

104.5GW  

≥72.9GW-

104.5GW  

≥72.9GW-

104.5GW  

Dispatchable 

renewables 

77 TWh; 18 

GW 

(EUROSTAT

, 2018) 

(V) 14.9 GW (III) 

(BNA, 2018) 

(V) (V) 

Biomass 45 TWh; 7 

GW 

(EUROSTAT

, 2018) 

+150 MW per 

year (2017-

19) (EEG, 

2017, §4.4a); 

+200 MW per 

year (2020-

2022) (EEG, 

2017, §4.4b) 

6.0 GW 

(BNA, 2018) 

=6.0 GW =6.0 GW 

Hydro  26 TWh; 5 

GW 

(EUROSTAT

, 2018) 

(V) 5.6 GW 

(BNA, 2018) 

=5.6GW =5.6 GW 

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

=0 (IV) =0 (IV) =0 (IV) =0 (IV) 

Other renewables  6 TWh 

(EUROSTAT

, 2018) 

(V) 1.3 GW =1.3 GW =1.3 GW 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) Up to 5% of 

auction 

volume 

available to 

foreign 

bidders 

(EEG, 2017, 

§5) 

≥2020 (V) ≥2020 (V) ≥2020 (V) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 



DE: Dominant  2016  2020 2030 2040 2050 

Nuclear  85 TWh; 

11GW 

(EUROSTAT

, 2018) 

31.12.19 

Philippsburg 

2 (I) (AtG, 

2017, §7) 

31.12.2021: 

Grohnde, 

Grundremmin

gen C, 

Brokdorf 

31.12.2022: 

Isar 2, 

Emsland, 

Neckarwesthe

im 2 By 

2023: 0 GW 

(I) (AtG, 

2017, §7) 

0 (I) (AtG, 

2017, §1) 

0 (I) (AtG, 

2017, §1) 

Fossil fuels 371 TWh; 

96GW 

(EUROSTAT

, 2018) 

(V)  (V)  (V)  (V)  

CCS 0 0 (I) (KSpG, 

2012, §2) 

0 (I) (KSpG, 

2012, §2) 

0 (I) (KSpG, 

2012, §2) 

0 (I) (KSpG, 

2012, §2) 

Lignite  150 TWh 

(EUROSTAT

, 2018) 

(V) (V). By 2038: 0 

(II) (KWSB, 

2019) 

(V). 

Hard coal  112 TWh 

(EUROSTAT

, 2018) 

(V)  (V)  By 2038: 0 

(II) (KWSB, 

2019) 

(V)  

Gas  94 TWh 

(EUROSTAT

, 2018) 

(V)  (V)  (V)  (V)  

Petroleum 5 TWh 

(EUROSTAT

, 2018) 

(V)  (V)  (V)  (V)  

Other non-renewables  10 TWh 

(EUROSTAT

, 2018) 

(V)  (V)  (V)  (V)  

Storage (V) (V) (V) (V) (V) 

Battery  (V) (V) 8-12.5 GW 

(IV) (BNA, 

2018)  

(V) (V) 

Pumped Hydropower  (V) (V) 11.6 GW (IV) 

(BNA, 2018)  

(V) (V) 

Other storage  (V) (V) 1-3 GW (IV) 

(Power-to-

Gas) (BNA, 

2018)  

(V) (V) 

Cross-border 

interconnection NTC 

(V) 

≥ 10% of 

yearly power 

production 

(II) 

(2015/82/CO

M, 2015) 

≥ 15% of 

yearly power 

production 

(II) 

(2018/2001/E

C) 

(V)  (V)  

Electrification of 

additional sectors 

(V)  (V)  (V)  (V)  (V)  



DE: Dominant  2016  2020 2030 2040 2050 

Total heating demand 

incl. non-electric heating  

(V) -20% (TWh-

2008) 2% 

renovation 

rate (II) 

(BMWi & 

BMU, 2010)  

681-766 TWh 

(2453-2757 

PJ) (III) 

(NECP DE, 

2018) 

 -67-66% 

(GHG-1990) 

(II) (BMUB, 

2016)  

546 -685 

TWh 

(1966-2465 

PJ) (III) 

(NECP DE, 

2018) 

444-623 TWh 

(1597-2243 

PJ) (III) 

(NECP DE, 

2018) 

-80% (TWh-

2008) (II) 

(BMWi, 

2015)  

Heating with electricity  (V) 14% RES-H 

(I) 

(EEWärmeG, 

2008) 

1.1-4.1 

million heat 

pumps (IV) 

(BNA, 2017, 

p22) 27% 

RES-H (III) 

(NECP DE, 

2018)  

> 2030 > 2040 -

100% (GHG-

1990) (II) 

(BMWi, 

2015) 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity  (V) (V) (V) (V) (V) 

Electric mobility   (V) All transport: 

-10% (PE-

2005) (II) 

(BMWi & 

BMU, 2010)  

-42-40% 

(GHG-1990) 

(II) (BMUB, 

2016); 1-6 

million EV 

(IV) (BNA, 

2017, p22) 

Double 

number of 

train 

passengers 

(2018) 

(CDU/CSU/S

PD, 2018); 

14% RES-T 

(III) (NECP 

DE, 2018) 

 (V) All transport: 

-40% (PE-

2005)(II) 

(BMWi & 

BMU, 2010) 

EV chargers (V) +100,000 

Charging 

points (III) 

(CDU/CSU/S

PD, 2018) 

>2020 (V) >2030 (V) >2040 (V) 

Gross electricity 

consumption 

596.9 TWh 

(AGEE, 

2018) 

557.19 TWh  

(equals -10% 

(2008)) 

(NAPE, 

2014)+ new 

demand from 

Sector 

coupling(NA

PE, 

2014)(NAPE, 

2014) 

554-615TWh 

(NECP DE, 

2018) (BNA, 

2018)  

<2030  464.3 TWh  

(equals -25% 

(2008)) 

(NAPE, 

2014)+ new 

demand from 

Sector 

coupling  

Final energy 

consumption 

(V) (V) (V) (V) (V) 

  



S 3.3  Minority pathway: grassroot-centred (Bündnis 90/Die Grünen) 

Table 12: Quantification of the German grassroot-centred minority policy pathway as described by Bündnis 90/Die Grünen. 

DE: Grassroot 2016  2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

894 Mt CO2eq 

(EEA, 2018) 

(V) >55% (IV) 

(GHG-1990) 

(Bündnis 

90/Die 

Grünen, 

2018) 

 > 95% (IV) 

(GHG-1990) 

(Bündnis 

90/Die 

Grünen, 

2018)  

ETS sector reduction 

targets  

474 Mt CO2eq 

(European 

annual 

emission 

allocation)  

431 Mt CO2eq 

(European 

annual 

emission 

allocation) 

(2013/162/E

U) 

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 14% (GHG-

2005) (I) 

(2009/406/EC

) 

38% (GHG-

2005) (I) 

(2018/842) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V) 100% (III) 

(Bündnis 

90/Die 

Grünen, 

2016) 

100% (III) 

(Bündnis 

90/Die 

Grünen, 

2016) 

100%(III) 

(Bündnis 

90/Die 

Grünen, 

2016) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) (V) (V) (V) (V) 

Renewables targets 

(electricity; % of final 

energy consumption) 

30%; 194 

TWh; 108 

GW 

(EUROSTAT

, 2018) 

+100% 

(2013) (IV) 

(Bündnis 

90/Die 

Grünen, 

2013) 

100% (IV) 

(Bündnis 

90/Die 

Grünen, 

2016, 2018) 

100% (IV)  100% (IV)  

Intermittent 

renewables 

117 TWh; 90 

GW 

(EUROSTAT

, 2018) 

>> 2016 (V) >> 2020 (V) > 2030 (V) (V) 

Wind onshore  79 TWh; 50 

GW 

(EUROSTAT

, 2018) 

≥ +5 GW per 

year (IV) 

(Bündnis 

90/Die 

Grünen, 

2019b)  

≥ +5 GW per 

year (IV) 

(Bündnis 

90/Die 

Grünen, 

2019b)  

(V) (V) 

Wind offshore included 

above 

6-8 GW 

(Kabel, 2018) 

20 GW in 

2030 and 30 

GW in 2035 

(Kabel, 2018) 

(V) (V) 

Solar PV  38 TWh; 41 

GW 

(EUROSTAT

, 2018) 

≥ +5 GW per 

year (mainly 

decentral) 

(IV)(Bündnis 

90/Die 

Grünen, 

2019b)  

≥ +5 GW per 

year (mainly 

decentral) 

(IV) (Bündnis 

90/Die 

Grünen, 

2019b)  

(V) (V) 



DE: Grassroot 2016  2020 2030 2040 2050 

Dispatchable 

renewables 

77 TWh; 18 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Biomass 45 TWh; 7 

GW 

(EUROSTAT

, 2018) 

≥ 2016 (IV) 

(sustainable) 

(Bündnis 

90/Die 

Grünen, 

2011); 25% 

(Biomass 

with mini-

CHP) 

(Bündnis 

90/Die 

Grünen, 

2013) 

≥ 2020 (IV) 

(sustainable) 

(Bündnis 

90/Die 

Grünen, 

2011) ; ≥ 

z2020 

(Biomass 

with mini-

CHP) (IV) 

(Bündnis 

90/Die 

Grünen, 

2013) 

≥ 2030 (IV) it 

(sustainable) 

(Bündnis 

90/Die 

Grünen, 

2011); ≥2030 

(Biomass 

with mini-

CHP) (IV) 

(Bündnis 

90/Die 

Grünen, 

2013) 

≥ 2040 (V) it 

(sustainable) 

(Bündnis 

90/Die 

Grünen, 

2011);  ≥ 

2040 

(Biomass 

with mini-

CHP) (IV) 

(Bündnis 

90/Die 

Grünen, 

2013) 

Hydro  26 TWh; 5 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Other renewables  6 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) ≥ 2016 (IV) 

As local as 

possible 

(Bündnis 

90/Die 

Grünen, 

2013) 

≥ 2016 (IV) 

As local as 

possible 

(Bündnis 

90/Die 

Grünen, 

2013) 

(V) ≥ 2016 

(IV) As local 

as possible 

(Bündnis 

90/Die 

Grünen, 

2013) 

≥ 2016 (IV) 

As local as 

possible 

(Bündnis 

90/Die 

Grünen, 

2013) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) Trade 

hydropower 

from 

Scandinavia 

and the Alps 

(III) (Bündnis 

90/Die 

Grünen, 

2013) 

Trade 

hydropower 

from 

Scandinavia 

and the Alps 

(III) (Bündnis 

90/Die 

Grünen, 

2013) 

Trade 

hydropower 

from 

Scandinavia 

and the Alps 

(III) (Bündnis 

90/Die 

Grünen, 

2013) 

Trade 

hydropower 

from 

Scandinavia 

and the Alps 

(III) (Bündnis 

90/Die 

Grünen, 

2013) 

Nuclear  85 TWh; 

11GW 

(EUROSTAT

, 2018) 

(V) In 2023: 0 (I) 

(AtG, 2017) 

0 (I) (AtG, 

2017) 

0 (I) (AtG, 

2017) 

Fossil fuels 

371 TWh; 

96GW 

(EUROSTAT

, 2018) 

(V) 0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 



DE: Grassroot 2016  2020 2030 2040 2050 

CCS 0 0 (III) 

(Bündnis 

90/Die 

Grünen, 

2009) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2009) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2009)) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2009) 

Lignite  150 TWh 

(EUROSTAT

, 2018) 

By 2022: at 

least -3 GW 

(2017) (III) 

(Bündnis 

90/Die 

Grünen, 

2019a)  

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

Hard coal  112 TWh 

(EUROSTAT

, 2018) 

By 2022: at 

least -4 GW 

(2017) (III) 

(Bündnis 

90/Die 

Grünen, 

2019a)  

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

Gas  94 TWh 

(EUROSTAT

, 2018) 

(V); 25% 

(Decentralise

d mini-CHP 

with gas) (III) 

CHP 

electricity 

(Bündnis 

90/Die 

Grünen, 

2013)  

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010); Micro 

CHP only 

with 

renewable 

gas (Bündnis 

90/Die 

Grünen, 

2013) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

0 (III) 

(Bündnis 

90/Die 

Grünen, 

2010) 

Petroleum 5 TWh 

(EUROSTAT

, 2018) 

< 2016 (V) 0 0 0 

Other non-renewables  10 TWh 

(EUROSTAT

, 2018) 

< 2016 (V) 0 0 0 

Storage (V) (V) (V) (V) (V) 

Battery  (V) 100,000 

batteries 

(decentralised

) (IV) 

(Bündnis 

90/Die 

Grünen, 

2016) 

>> 2020 (V)   > 2030 (V)  (V)  

Pumped Hydropower  (V) (V) (V) (V) (V) 

Other storage  (V) Emphasis on 

Power to gas 

(Wind gas) 

(Sterner et 

al., 2015) & 

Power to 

Heat 

(Bündnis 

90/Die 

Grünen, 

2010) 

>> 2020 (V)   > 2030 (V)  (V) 



DE: Grassroot 2016  2020 2030 2040 2050 

Cross-border 

interconnection NTC 

(V) Less 

additions than 

dominant 

pathway 

(Bündnis 

90/Die 

Grünen, 

2013) Super-

Smart grid 

(Grünen, 

2011) 

Sustainable 

cross-border 

connection 

(no import of 

nuclear 

electricity) 

(Bündnis 

90/Die 

Grünen, 

2013) 

(V) (V) 

Electrification of 

additional sectors 

(V)  > 2016 (V) > 2020 (V) > 2030 (V) > 2040 (V) 

Total heating demand 

incl. non-electric heating  

(V) << 2016 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

<< 2020 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

<< 2030 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

<<2040 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

Heating with electricity  (V) 25% RES-H 

(III) (Bündnis 

90/Die 

Grünen, 

2013)  

(V) -100% 

(GHG-1990) 

(III) (Bündnis 

90/Die 

Grünen, 

2013) 

(V) 

Total cooling demand 

incl. non-electric cooling 

(V) << 2016 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

<< 2020 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

<< 2030 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

<<2040 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

Cooling with electricity  (V) < 2016 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

<< 2020 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

< 2030 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

< 2040 (III) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

Electric mobility   (V) >> 2016 (IV) 

(Kühn & 

Özdemir, 

2019) 

>> 2020 (IV) 

(Kühn & 

Özdemir, 

2019) 

Ban on new 

ICE vehicles 

(IV) (Bündnis 

90/Die 

Grünen, 

2017b) 

>> 2030 (V) 

(Bündnis 

90/Die 

Grünen, 

2017b) 

>2040(V) 

EV chargers (V) >> 2016 (IV) 

(Kühn & 

Özdemir, 

2019) 

>> 2020 (IV) 

(Kühn & 

Özdemir, 

2019) 

> 2030  

(V) 

> 2040 (V) 

Gross electricity 

consumption 

649 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Final energy 

consumption 

(V) (V) (V) (V) 50% (PE-

2017) 

(Bündnis 

90/Die 

Grünen, 

2017a) 

 



S 3.4  Minority pathway: market-centred (Freie Demokratische Partei) 

Table 13: Quantification of the German market-centred minority policy pathway as described by the Freie Demokratische 

Partei.  

DE: Market 2016  2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

894 Mt CO2eq 

(EEA, 2018) 

(V) 40% (GHG-

1990) (IV) 

(FDP, 2017b)  

(V) 80% (GHG-

1990) (IV) 

(or EU-Goals 

if higher) 

(FDP, 2017b) 

ETS sector reduction 

targets  

474 Mt CO2eq 

(European 

emission 

allocation)  

Mt CO2eq 

(European 

emission 

allocation) 

(2013/162/E

U) 

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 14% (GHG-

2005) 

(2009/406/EC

) 

38% (GHG-

2005) (I) 

(2018/842) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) (IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

Renewables targets 

(electricity; % of final 

energy consumption) 

30% 194 

TWh 108 

GW 

(EUROSTAT

, 2018) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

Intermittent 

renewables 

117 TWh; 90 

GW 

(EUROSTAT

, 2018) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

(IV) No 

sector-

specific goals 

(FDP, 2017a) 

Wind onshore  79 TWh; 50 

GW 

(EUROSTAT

, 2018) 

< less 

expansion 

than 

dominant: 

strict 

regulation to 

reduce 

available 

areas (10x 

height) (FDP, 

2017a) 

(V) No 

technology 

specific goals 

(FDP, 2017a) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

Wind offshore included 

above 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

Solar PV  38 TWh; 41 

GW 

(EUROSTAT

, 2018) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 

(V) No 

technology 

specific 

goals. (FDP, 

2017a) 



DE: Market 2016  2020 2030 2040 2050 

Dispatchable 

renewables 

77 TWh; 18 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Biomass 45 TWh; 7 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Hydro  26 TWh; 5 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Other renewables  6 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) > 2016 (IV) 

(FDP, 2017a) 

> 2020 (IV) 

(FDP, 2017a) 

> 2030 (IV) 

(FDP, 2017a) 

> 2040 (IV) 

(FDP, 2017a) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) in favour of 

DESERTEC 

(IV) (FDP, 

2013) 

(V) (V) (V) 

Nuclear  85 TWh; 11 

GW 

(EUROSTAT

, 2018) 

(V) By 2023: 0 

(I) (AtG, 

2017; FDP, 

2017a)  

By 2023: 0 (I) 

(AtG, 2017) 

(FDP, 2017a) 

By 2023: 0 (I) 

(AtG, 2017) 

(FDP, 2017a) 

Fossil fuels 371 TWh; 96 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V)  >0 (III) 

(FDP, 2017a) 

CCS 0 (V) (V) (V) (V) 

Lignite  150 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) > 0 (III) (FDP 

NRW, 2016) 

Hard coal  112 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Gas  94 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Petroleum 5 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Other non-renewables  10 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Storage (V) (V) (V) (V) (V) 

Battery  (V) (V) (V) (V) (V) 

Pumped Hydropower  (V) (V) (V) (V) (V) 

Other storage  (V) (V) (V) (V) (V) 

Cross-border 

interconnection NTC 

(V) > 2016 (IV) 

(FDP, 2017a) 

> 2020 (IV) 

(FDP, 2017a) 

> 2030 (IV) 

(FDP, 2017a) 

> 2040 (IV) 

(FDP, 2017a) 



DE: Market 2016  2020 2030 2040 2050 

Electrification of 

additional sectors 

(V)  (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) (V) (V) (V) (V) 

Heating with electricity  (V) (V) (V) (V) (V) 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity  (V) (V) (V) (V) (V) 

Electric mobility   (V) (V) (V) (V) (V) 

EV chargers (V) (V) (V) (V) (V) 

Gross electricity 

consumption 

649 TWh 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Final energy 

consumption 

(V) (V) (V) (V) (V) 



S 4  Italy 

S 4.1  Representative organisations 

Italy has a broad spectrum of parties with different perspectives on energy policy. In the parliament and 

the senate, majorities usually follow a pattern centre-right or centre-left. After five years with a centre-

left parliament and senate, the general elections of 2018 saw the emergence of the catch-all and protest-

party Movimento Cinque Stelle (M5S). This disrupted the usual change pattern between left and right 

governments with a new governing alliance between the M5S and the right-wing party Lega. 

Table 14: Main parties (>3%) currently represented in the Italian parliament (2018; Source: Italian Ministry of the Interior). 

Party Senate election 2018 

Movimento Cinque Stelle 32.2% 

Partito Democratico 19.1% 

Lega 17.6% 

Forza Italia 14.4% 

Fratelli D’Italia 4.3% 

Liberi e Uguali 3.3% 

 

In this deliverable, we describe the pathways for the parties with an explicit energy and climate strategy 

following one of the ideal-typical logics described above. The dominant pathway is based on the Italian 

draft NECP (NECP IT, 2018), which is very similar to the Democratic Party’s Energy Strategy 2017 

(SEN, 2017), with a few elements of bottom-up development, such as decentralised PV and self-

consumtion added (inserted by the sitting M5S-led government); hence, we attribute the dominant 

pathway to the previous government (until 2018), led by PD. The M5S, which is currently (August 

2019) the strongest party in the parliament and leading the government (see Table 14), has a very 

explicit energy vision, based on decentralisation and citizen control. As M5S has not yet been able to 

implement this vision in actual energy policies, we position this pathway as a grassroot minority 

pathway. The government coalition partner of M5S, Lega, has a similar but less explicit energy position, 

and is not included here. Forza Italia may (and have been in the past) be part of a future government 

coalition, but it has no distinct, well-described energy policy position, and we do not include its strategy 

here. 



S 4.2  Dominant pathway: state-centred (Partito Democratico) 

Table 15: Quantification of the Italian state-centred dominant policy pathway as described by currently valid policies of the 

Gentiloni government of the Partito Democratico. 

IT: Dominant 2016 2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

397 Mt CO2eq 

(EEA, 2018) 

(V) (V) < 2030 (II) 

(SEN, 2017) 

-100% (III) 

(1990) 

(NECP IT, 

2018)  

ETS sector reduction 

targets  

311 Mt CO2eq 

(European 

annual 

emission 

allocation)  

299 Mt CO2eq 

(European 

annual 

emission 

allocation) (I) 

(2013/162/E

U) 

57% (GHG-

2005) (II) 

(SEN, 2017) 

(V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 13% (GHG-

2005) (I) 

(2009/406/EC

) 

33% (GHG-

2005) (II) 

(SEN, 2017) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) (V) (V) (V) (V) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) 17% (I) 

(D.Lgs. 3 

March 2011 

n.28, 2011) 

>30% (III) 

(NECP IT, 

2018) 

> 2030 (II) 

(RSE, 2018) 

>> 2030 (II) 

(RSE, 2018) 

Renewables targets 

(electricity; % of final 

energy consumption) 

38% 110 

TWh 52 GW 

(EUROSTAT

, 2018) 

(V) 55.4% (III) 

(187 TWh) 

(NECP IT, 

2018) 

> 2030 (II) 

(SEN, 2017) 

>> 2030 (II) 

(SEN, 2017) 

Intermittent 

renewables 

40 TWh; 29 

GW 

(EUROSTAT

, 2018) 

(V) 68.4 GW (III) 

(NECP IT, 

2018) 

(V) (V) 

Wind onshore  18 TWh; 9 

GW 

(EUROSTAT

, 2018) 

18 TWh (II) 

(RSE, 2018) 

38 TWh (II) 

(RSE, 2018); 

17.5 GW (III) 

(NECP IT, 

2018) 

> 2030 (II) 

(SEN, 2017) 

> 2040 (II) 

(SEN, 2017) 

Wind offshore included 

above 

0 TWh (II) 

(RSE, 2018) 

2 TWh (II) 

(RSE, 2018); 

900 MW (III) 

(NECP IT, 

2018)  

(V) (V) 

Solar PV  22 TWh; 19 

GW 

(EUROSTAT

, 2018) 

27 TWh (II) 

(SEN, 2017) 

69 TWh 

(mainly 

decentral) (II) 

(RSE, 2018); 

50 GW (III) 

(NECP IT, 

2018)  

> 2030 (II) 

(SEN, 2017) 

>> 2030 (II) 

(SEN, 2017) 

Dispatchable 

renewables 

70 TWh; 24 

GW 

(EUROSTAT

, 2018) 

(V) 24.8 GW (V) ≥ 2030 (V) ≥ 2030 (V) 



IT: Dominant 2016 2020 2030 2040 2050 

Biomass 17 TWh; 2 

GW 

(EUROSTAT

, 2018) 

16 TWh (II) 

(SEN, 2017) 

15 TWh (II) 

(RSE, 2018); 

3.7 GW (III) 

(NECP IT, 

2018)  

= 2030 (V)  =2030 (V)  

Hydro  44 TWh; 15 

GW 

(EUROSTAT

, 2018) 

49 TWh (II) 

(SEN, 2017) 

50 TWh (II) 

(RSE, 2018); 

19.2 GW (III) 

(NECP IT, 

2018)  

> 2030 (V)  > 2030 (V)  

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

0 TWh (II) 

(RSE, 2018) 

3 TWh (II) 

(RSE, 2018); 

880 MW (III) 

(NECP IT, 

2018)  

≥ 2030 (V)  ≥ 2030 (V)  

Other renewables  9 TWh 

(EUROSTAT

, 2018); 815 

MW (NECP 

IT, 2018) 

7 TWh 

(Geothermal) 

(II) (SEN, 

2017) 

7 TWh (II) 

(RSE, 2018); 

950 MW 

(Geothermal) 

(III) (NECP 

IT, 2018)  

= 2030 (V)  =2030 (V)  

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) > 2016 (I) 

(D.Lgs. 3 

March 2011 

n.28, 2011) 

> 2016 (I) 

(D.Lgs. 3 

March 2011 

n.28, 2011) 

> 2016 (I) 

(D.Lgs. 3 

March 2011 

n.28, 2011) 

> 2016 (I) 

(D.Lgs. 3 

March 2011 

n.28, 2011) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

Fossil fuels 180 TWh; 62 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

CCS 0 0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

Lignite  0 TWh 

(EUROSTAT

, 2018) 

0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

0 (II) (RSE, 

2018) 

Hard coal  36 TWh 

(EUROSTAT

, 2018) 

37 TWh (II) 

(RSE, 2018) 

 By 2026: 0 

TWh (III) 

(NECP IT, 

2018)  

0 (II) (SEN, 

2017) 

0 (II) (SEN, 

2017) 

Gas  129 TWh 

(EUROSTAT

, 2018) 

117 TWh (II) 

(RSE, 2018) 

118 TWh (II) 

(SEN, 2017) 

< 2030 (II) 

(SEN, 2017) 

<< 2030 (II) 

(SEN, 2017) 

Petroleum 10 TWh 

(EUROSTAT

, 2018) 

2 TWh (II) 

RSE2017 

2 TWh (II) 

(SEN, 2017) 

0 (II) (SEN, 

2017) 

0 (II) (SEN, 

2017) 

Other non-renewables  5 TWh 

(EUROSTAT

, 2018) 

2 TWh 

(Waste) (II) 

(RSE, 2018) 

2 TWh 

(Waste) (II) 

(RSE, 2018) 

(V) (V) 

Storage (V) (V) (V) (V) (V) 

Battery  (V) (V) (V) (V) (V) 



IT: Dominant 2016 2020 2030 2040 2050 

Pumped Hydropower  (V) > 2016 (II) 

(SEN, 2017) 

> 2016 (II) 

(SEN, 2017) 

> 2016 (II) 

(SEN, 2017) 

> 2016 (II) 

(SEN, 2017) 

Other storage  (V) (V) (V) (V) (V) 

Cross-border 

interconnection NTC 

(V) = in 2018 (I) 

(D.Lgs. 3 

March 2011 

n.28, 2011) 

≥ 2020 (II) 

(SEN, 2017) 

≥ 2020 (II) 

(SEN, 2017) 

≥ 2020 (II) 

(SEN, 2017) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 

Total heating demand 

incl. non-electric heating  

(V) < 2016 (I) 

(D.Lgs.4 July 

2014 n. 102) 

< 2020 (V)  < 2030 (V)  < 2040 (V)  

Heating with electricity  (V) 1.18 TWh (II) 

(RSE, 2018) 

1.39 TWh (II) 

(RSE, 2018) 

1.51 TWh (II) 

(RSE, 2018) 

1.74 TWh (II) 

(RSE, 2018) 

Total cooling demand 

incl. non-electric cooling 

(V) < 2016 (I) 

(D.Lgs.4 July 

2014 n. 102) 

< 2020 (V)  < 2030 (V)  < 2040 (V)  

Cooling with electricity  (V) 1.84 TWh (II) 

(RSE, 2018) 

2.31 TWh (II) 

(RSE, 2018) 

2.76 TWh (II) 

(RSE, 2018) 

3.22 TWh (II) 

(RSE, 2018) 

Electric mobility  (V) > 2016 (II) 

(SEN, 2017) 

6 Mio EV (of 

which 1.6 

Mio BEV) 

(III) (NECP 

IT, 2018)  

> 2030 (V) >> 2030 (V) 

EV chargers (V) (V) (V) (V) (V) 

Gross electricity 

consumption 

290 TWh 

(EUROSTAT

, 2018) 

294 TWh 

(III) (NECP 

IT, 2018)  

337.3 TWh 

(III) (NECP 

IT, 2018)  

> for 2030 

(II) (SEN, 

2017) 

> 350 TWh 

(II) (SEN, 

2017) 

Final energy 

consumption 

(V) 1353.7 TWh 

(III) (NECP 

IT, 2018) 

1207.2 TWh 

(III) (NECP 

IT, 2018) 

(V) (V) 

 

  



S 4.3  Minority pathway: grassroot-centred (Movimento Cinque Stelle) 

Table 16: Quantification of the Italian grassroots-centred minority policy pathway as described by Movimento Cinque Stelle 

(in the government coalition since 2018). 

IT: Grassroots  2016  2020 2030 2040 2050 

GHG reduction targets 

(economy-wide) 

397 Mt CO2eq 

(EEA, 2018) 

(V) (V) (V) (V) 

ETS sector reduction 

targets  

311 Mt CO2eq 

(European 

annual 

emission 

allocation)  

299 Mt CO2eq 

(European 

annual 

emission 

allocation) 

(2013/162/E

U) 

(V) (V) (V) 

Non-ETS sectors 

emission reduction 

targets 

(V) 13% (GHG-

2005) (I) 

(2009/406/EC

) 

33% (GHG-

2005) (I) 

(2018/842) 

(V) (V) 

GHG reduction targets 

(electricity sector) 

(V) > 2016 (III) 

(M5S, 2017) 

> 2020 (III) 

(M5S, 2017) 

>> 2020 (III) 

(M5S, 2017)1 

100% (III) 

(M5S, 2017) 

Renewables targets 

(energy; % of final 

energy consumption)  

(V) 17% (I) 

(D.Lgs. 3 

March 2011 

n.28, 2011) 

(V) (V) (V) 

Renewables targets 

(electricity; % of final 

energy consumption) 

38% 110 

TWh 52 GW 

(EUROSTAT

, 2018) 

> 2016 (III) 

(M5S, 2017) 

>> 2016 (III) 

(M5S, 2017) 

>> 2016 (III) 

(M5S, 2017) 

100% (III) 

(M5S, 2017) 

Intermittent 

renewables 

40 TWh; 29 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Wind onshore  18 TWh; 9 

GW 

(EUROSTAT

, 2018) 

8.96 GW; 

+3.4% per 

year from 

2021 to 2050 

(III) (M5S, 

2017)  

+3.4% per 

year (III) 

(M5S, 2017) 

+3.4% per 

year (III) 

(M5S, 2017) 

≥ 45 TWh  

(III) (M5S, 

2017) 

Wind offshore included 

above 

(V) (V) (V) (V) 

Solar PV  22 TWh; 19 

GW 

(EUROSTAT

, 2018) 

20.06 GW; 

+9.3% per 

year from 

2021 to 2050, 

(mainly 

decentral) 

(III) (M5S, 

2017) 

+9.3% per 

year (mainly 

decentral) 

(III) (M5S, 

2017) 

+9.3% per 

year (mainly 

decentral) 

(III) (M5S, 

2017) 

73% of the 

power mix, 

420 TWh 

(III) (M5S, 

2017) 

Dispatchable 

renewables 

70 TWh; 24 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

Biomass 17 TWh; 2 

GW 

(EUROSTAT

, 2018) 

23 GWh (III) 

(M5S, 2017) 

+0.8% per 

year from 

2021 to 2050 

(III) (M5S, 

2017) 

+0.8% per 

year (III) 

(M5S, 2017) 

30 TWh (III) 

(M5S, 2017) 



IT: Grassroots  2016  2020 2030 2040 2050 

Hydro  44 TWh; 15 

GW 

(EUROSTAT

, 2018) 

= 2016 (III) 

(M5S, 2017) 

+1% per year 

from 2021 to 

2050 (III) 

(M5S, 2017) 

+1% per year 

(III) (M5S, 

2017) 

+70 TWh 

(2017) (III) 

(M5S, 2017)2 

CSP  0 TWh; 0 

GW 

(EUROSTAT

, 2018) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

Other renewables  9 TWh 

(EUROSTAT

, 2018) 

7 TWh 

(Geothermal) 

(III) (M5S, 

2017) 

8 TWh 

(Geothermal) 

(III) (M5S, 

2017) 

8-12 TWh 

(Geothermal) 

(III) (M5S, 

2017) 

12 TWh 

(Geothermal) 

(III) (M5S, 

2017) 

Traded renewables (V) (V) (V) (V) (V) 

Physical import of 

renewables (cooperation) 

(V) (V) (V) (V) (V) 

Statistical transfer of 

renewables (cooperation) 

(V) (V) (V) (V) 0 (III) (M5S, 

2017)0 

Explicit trade of CSP or 

hydropower  

(V) (V) (V) (V) (V) 

Nuclear  0 TWh; 0 GW 

(EUROSTAT

, 2018) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

Fossil fuels 180 TWh; 62 

GW 

(EUROSTAT

, 2018) 

(V) (V) (V) (V) 

CCS 0 0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

Lignite  0 TWh 

(EUROSTAT

, 2018) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

Hard coal  36 TWh 

(EUROSTAT

, 2018) 

43 TWh (III) 

(M5S, 2017) 

0 TWh (III) 

(M5S, 2017) 

0 TWh (III) 

(M5S, 2017) 

0 TWh (III) 

(M5S, 2017) 

Gas  129 TWh 

(EUROSTAT

, 2018) 

94 TWh (III) 

(M5S, 2017) 

110 TWh 

(III) (M5S, 

2017) 

<< 2030 (III) 

(M5S, 2017) 

0 TWh(III) 

(M5S, 2017) 

Petroleum 10 TWh 

(EUROSTAT

, 2018) 

2% of total 

electricity 

prod. (III) 

(M5S, 2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

Other non-renewables  5 TWh 

(EUROSTAT

, 2018) 

3 TWh 

(Waste) (III) 

(M5S, 2017) 

0 (Waste) 

(III) (M5S, 

2017) 

0 (Waste) 

(III) (M5S, 

2017) 

0 (Waste) 

(III) (M5S, 

2017) 

Storage (V) (V) (V) (V) (V) 

Battery  (V) = 2016 (III) 

(M5S, 2017) 

> 2020 (III) 

(M5S, 2017) 

> 2020 (III) 

(M5S, 2017) 

> 2020 (III) 

(M5S, 2017) 

Pumped Hydropower  (V) ≤ 2016 (III) 

(M5S, 2017) 

≤ 2016 (III) 

(M5S, 2017) 

≤ 2016 (III) 

(M5S, 2017) 

≤ 2016 (III) 

(M5S, 2017) 

Other storage  (V) (V) (V) (V) (V) 

Cross-border 

interconnection NTC 

(V) > 2016 (I) 

(D.Lgs. 3 

March 2011 

n.28, 2011) 

~ 2020 (III) 

(M5S, 2017) 

~ 2020 (III) 

(M5S, 2017) 

~ 2020 (III) 

(M5S, 2017) 

Electrification of 

additional sectors 

(V) (V) (V) (V) (V) 



IT: Grassroots  2016  2020 2030 2040 2050 

Total heating demand 

incl. non-electric heating  

(V) < 2016 (I) 

(D.Lgs.4 July 

2014 n. 102); 

1035 TWh 

(III) (M5S, 

2017) 

791 TWh 

(III) (M5S, 

2017) 

547 TWh 

(III) (M5S, 

2017) 

279 TWh 

(III) (M5S, 

2017) 

Heating with electricity  (V) 0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

0 (III) (M5S, 

2017) 

Total cooling demand 

incl. non-electric cooling 

(V) (V) (V) (V) (V) 

Cooling with electricity  (V) (V) (V) (V) (V) 

Electric mobility  (V) 2% (III) 

(M5S, 2017) 

> 2020 (III) 

(M5S, 2017) 

>> 2030 (III) 

(M5S, 2017) 

90% (III) 

(M5S, 2017) 

EV chargers (V) (V) (V) (V) (V) 

Gross electricity 

consumption 

290 TWh 

(EUROSTAT

, 2018) 

285 TWh 

(III) (M5S, 

2017) 

385 TWh 

(III) (M5S, 

2017) 

485 TWh 

(III) (M5S, 

2017) 

580 TWh 

(III) (M5S, 

2017) 

Final energy 

consumption 

(V) (V) (V) (V) (V) 
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