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Main conclusions

Transport decarbonization requires more ambitious targets and policies

From today to 2030, Spain needs to carry out the following acticns in
order to boost transport decarbonization:

+ Develop a fleet of 6,000,000 electric vehicles for passenger
transport

+ Foster freight transport by railway to 15-20% of total freight
traffic

- Reduce the emissions from ships while they are docked at the
berth




The transport sector is the largest source (24%) of GHG

emissions in Spain

GHG emissions by economic sector in Spain in 2014
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(1) 2/3 of the petroleum products result from refining are used by the transport sector

(2) Includes agriculture, cattle, land use, waste and non-energy uses,

Sources: UNFCCC; IDAE; Monitor Deloitte analysis

The transport sector must assume more ambitious targets than
those defined by the Roadmap 2050 (—60% compared to 1990)

Emission reductions by sector between 1990 and
2050 in Europe according to the Roadmap 2050

(MtCO,, equiv.)
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Source: European Commission; UNFCCC; Monitor Deloitte analysis

@ « Processes with high thermal energy demand

Limitations in Europe to decarbonize
relevant economic sectors

« High impact on GDP
« Risk of relocation

« Assets with long renewal cycles
« Barriers to influence on consumer decisions

* Heterogeneous sectors in which the primary sector
predominates
« Limited decarbonizing potential

Actions easier to implement:
* More homogeneous and shorter renewal cycles
* Lower barriers for regulatory and tax control
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The regulation in force does not guarantee the accomplishment
of transport GHG emission targets in 2030

Impact of the regulation in force on the evolution of GHG emissions from transport until 2050
(MtCO, equiv.)
Regulation in force:
- Emissions Directive: passenger car
95 gCO,/km; freight light-duty
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(1) Does not include the emissions derived from international maritime and air transport

(2) Average annual GDP growth: 0.8%-1.6%

(3)  Until 2021: emissions reduction according to the Emissions Directive targets. From 2021 to 2050: Linear evolution of the emissions factor down to 50 gCO,/km (passenger cars) and 77 gCO,/km (freight light-
duty vehicles) in 2050

(@) Extrapolation of emission reduction targets for the European transport sector: 2030 + 8% and 2050 -60%, both compared to 1990. Does not include emissions derived from international aviation

Source: European Commission; WEO; EIU; UNFCCC; Monitor Deloitte analysis
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Transport electrification would allow to reduce 68% of GHG
emissions (vs. 1990) by deploying already available technologies

Transport sector GHG emissions reduction by decarbonization lever(®
(MtCO, equiv.)

« Electric/hydrogen-powered truck

* Higher modal-shift to rail

« Higher electric light-duty transport
(passengers and freight)

« Natural gas truck
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(1) GHG emissions reduction derived from the application of the decarbonization levers explained on the report
(2)  Annual average GDP growth: 0.8%-1.6%
Source: UNFCCC; WEO; EIU; European Commission; Monitor Deloitte analysis
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It will be necessary to invest between 15 and 28 billion euros
until 2030 to decarbonize the Spanish transport sector

Funds needed between 2017 and 2030 to decarbonize the Spanish transport sector
(€ billion)

Electric vehicle . . . . -
« Progressive reduction of incentives until its
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Incentives
| « Crucial to guarantee access to efficient
Electric vehicle charging infrastructure, |r!clud|ng for those
Hﬂ* h A 3456 users who park on the curbside, and foster
[0 inf Ct ar%mg - electric vehicle adoption
Intrastructure

« Part of this investment would be executed
by particulars

Freight railway ‘ - Reduces emissions, logistic costs and
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infrastructure | exports

Total
2017 - 2030

15-28

Note: Does not include necessary incentives for electric freight transport vehicles and its associated charging infrastructure, incentives for natural gas freight transport vehicles and investments to provide shoreside
electrical power to a ship at berth

(1) Initial incentive has been estimated to obtain a cost 20% lower for the electric vehicle compared to the conventional one in terms of total cost of ownership. Incentive range derived from the last years with

available incentives considered as needed (2021 / 2024)

Source: Monitor Deloitte analysis 7

In 2050, Spain would need 60-70% less final energy for ground
transport in case the different transport subsectors get electrified
Final energy consumption by energy carrier
(Mtoe)
Passenger transport 525 540-560 550-600
(billion passenger-km)
Freight transport 210 240-270 270-350
(billion tonnes-km)
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Total Transport 2014 2030 2050
2014 2014
Transport decarbonization will have a relevant con ution to the energy efficiency
provement of the Spanish energy model
(1) Fuel dependent on the applied decarbonization levers for heavy-duty freight transport. Range estimated in case of electric heavy-duty truck covers between 47% and 52% of freight transport demand
Source: IDAE; Monitor Deloitte analysis 8
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