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() NGVA Fuel energy density is fundamental in transport

What it means to replace 100 litres diesel fuel...

Volume needed to replace 100 1. Diesel fuel Impactin terms of weight
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Combining technologies and energy carriers

Internal Combustion Engines & Transmissions Evolution

Advanced
transmissions
& controls

Engine
combustion
efficiency

Usage of Low Carbon / Renewable Fuels

Natural gas Renewable gas Renewable Electricity
Hydrogen/NG blends Advanced liquid biofuels Power to Gas

After treatment
systems

Friction
reduction

Energy
management

Progressive Powertrain Electrification process

Low Carbon Powertrain
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Roadmap of EU road transport energy towards 2040

2020
(ERTRAC roadmap — Energy & Environment WG - June 2016)

2030

204!

From monopoly to a multifuel system

Current Global
Transportation Matrix

95%

D1l derived
Matural Gas

Biofuels
HEV — PHEV - BEV

2% 2% 19

(EIA report —2016)

Road transport system is asked to move from the current
oil derived monopoly towards a more complex system
composed by different propulsion systems, based on both
Internal Combustion Engines and electrified powertrains.
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O NGVA —

CO, regulation

Driving the market




(‘) NGVA EU regulation 443/2009

t : 2012 to 2020
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® The targets are function of the vehicle mass weight
® (CO2 calculation is carried out at fleet level

® Penalties at fleet level if target is exceeded: 95€ per CO, g/km
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( il Distance to 2021 target
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Graph 2020 limit: M0=1372kg as assumption
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Speed (km/hour)

Speed (km/hour)

NGVA

From NEDC to WLTC homologation procedure

Europe
14 : FROM NEDC TO WLTP: WHAT WILL CHANGE?
NEDC 4xubc - EUDC
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() NGVA

New EU fleet-wide 2025 and 2030 targets - cars

EU-wide fleet CO, targetlevels - Cars
140% ‘.
2021 targetis

120% | 95 g CO,/km NEDC
- . This will be translated
8 into WLTP value in 2021
& 100% V-
o e -15%
o '“.- .a,
S so% & S -30%
E A
g 60%
E
8
X a0% :

20% '

0%
2015 2020 2025 2030
7

Climate
Action

23032018 o © 9 ¢



C) NGVA Tailpipe emissions always adequate ?

4 TAILPIPE EMISSIONS A

Vehicle efficiency
Fuel consumption

\
NET TAILPIPE EMISSIONS
CONTRIBUTING TO
CLIMATE CHANGE

-

)

TAILPIPE EMISSIONS A

NOT CONTRIBUTING TO
CLIMATE CHANGE DUE TO
RENEWABLE FUEL

% natural gas +
% renewable gas
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NGV

— Europe

CO, emissions comparison—WTT + TTW

Looking to tailpipe emissions + Well to Tank contribution

Tailpipe TTW + Well to Tank CO2 emissions (gasoline TTW ref 100)
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Source: NGVA elaboration data from Thinkstep GHG Intensity Study + JEC Well to Wheel Study Version 4
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O

Looking to the overall picture (Well to Wheel)

Overall Well to Wheel result (gasoline TTW ref 100)
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Source: NGVA elaboration data from Thinkstep GHG Intensity Study + JEC Well to Wheel Study Version 4

CO, emissions comparison

Renewable gas can provide a
significant contribution to
transport decarbonisation

Today’s CNG and LNG vehicle
technologies are ready to run
100% renewable!
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NGV

Euro pe

Total NGVs worldwide 24,5 million

Autres

Europe ) e
i

5,4%

Amérique Latine
22 5%

Asle-Paclfigue
70,6%

Allemag e

7,1%

NGVs fleet

NGVs (1,3 million) distribution in Europe

Autres
7,9%

Bulgarle
5%
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% registration — year 2016 — EU28+EFTA
(15 100 000 vehicles)

Loy 0% 0% 08%
0,9% 1§ Natural Gas Vehicles
\ represent approx. 0,5 %
m PC diesel ,_ market share
m PCgasoline
= BEV

Natural gas consumption
from the NGVs fleet in EU is
close to 2 bcm.

PHEV gasoline
m HEV gasoline
CNG
PG

NGVA Current NGVs market share - 2016
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Synergies with the maritime sectors

I NG fuelled

Atlantic 0¥
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