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FIAT CHRYSLER AUTOMOBILES

FCA Group - Key Figures FCA
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FCA Innovation - Key Drivers FCA

FIAT CHRYSLER AUTOMOBILES
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FIAT CHRYSLER AUTOMOBILES

Integrated Approach for Sustainable Mobility FCA
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About the European Industry FCA,

- 12.2 million, direct and indirect, jobs in Europe

= 18.4 million motor vehicles produced in 2015 (EU28)
- Generating a tfrade surplus of €100.4 billion

- Investing more than €44 billion in R&D per year

EUCAR members
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The Strategy FCA

FIAT CHRYSLER AUTOMOBILES
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eucar Safe & Sustainable Affordability
Integrated Mobility Propulsion & Competitiveness

Collaborative automotive
R&I towards propulsion
systems which are clean
and energy-efficient over
the full life cycle, with
cost-effective technologies
while maintaining
customer priorities.

New sustainable approach
for developing and
producing affordable and
competitive vehicles in
Europe.

Smart and safe vehicles
for all purposes,
integrated into a secure
and intelligent transport
system, progressing
towards seamless
mobility for all, maximum
efficiency and ever-fewer
accidents.

o] Commercial Vehicles

An integrated approach for reliable, clean, safe and efficient freight transport
and passenger mobility, through dedicated vehicle concepts and effective logistics. October 3, 2016 7




Sustainable Propulsion: EUCAR Strategic Vision FCA

FIAT CHRYSLER AUTOMOBILES

Collaborative automotive R&I towards propulsion systems which are

clean and energy-efficient over the full life-cycle, with cost-effective
technologies while maintaining customer priorities
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Sustainable Transport

PRIORITY R&I FOCUS AREAS

@® Advanced ICEs

SUSTAINABLE .

PROPULSION @ Efficient energy management
@® Advanced fuels

® Lower €02 emissions OVERALL OBJECTIVES
@ cost-effective technology
@ Efficient powertrains

@ clean air

@ Electrified vehicles

. Exhaust aftertreatment

Competitive industry
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Sustainable Propulsion: EUCAR Expert Groups FCA

POWERTRAIN

Highly efficient and
affordable powertrains.

Based on most advanced
components, system
architectureand
operation strategies.
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BATTERY ELECTRIC
& FUEL CELL EVs

Highly efficient and
affordable electrified
powertrains.

Based on most advanced
components and system
architecture.
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FUELS & ENERGY

Advanced fuels, including
electricity.

Produced sustainably
and under efficient
processes including
required infrastructure.
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Sustainable Propulsion — Key Challenges FCA

FIAT CHRYSLER AUTOMOBILES

. Optimised powertrain technologies for future hybrid vehicles
Sustainable

* How to optimise combustion processes and architectures to make ICEs even cleaner, more
efficient and cost competitiver?

Propulsion

Affordable Zero Emission Vehicles (BEVs/FCEVs)

+ How to develop Zero Emission Vehicles that are affordable and are supported by an appropriate
energy infrastructure?

Sustainable Fuels & Energy Provision

+ How to optimise road transport with sustainable fuels & energy, reducing GHG emissions from
well-to-wheel and noxious emissions from tank-to-wheel?
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Optimised PWT tech. for future hybrid vehicles ~ FCA

Research XHEVs systems and components
priorities
include New ICE Concepts
Alternative-Fuel Engines
—
“eucar Energy Management

Advanced CAE methods
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Affordable Zero Emission Vehicles (BEVs/FCEVS) FCA

Research E-drives (EVs)
priorities
include Batteries (BEVs)

FC stacks and on board Hydrogen storage (FCEVs)

/euca r Advanced CAE methods

Energy Management
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Affordable Zero Emission Vehicles (BEVs/FCEVs) FCA

FIAT CHRYSLER AUTOMOBILES

Research
priorities
include

P
eucar

Generation of technical inputs for refuelling/charging standardisation

From Well-to-Wheel (WtW) to Life-Cycle Assessment (LCA) analyses

Long term solutions feasibility studies (e.g. Charge While Driving for plug-in
vehicles)
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Specific Energy [Wh/kg]

Battery technology: the problem of specific energy FCA

Average electric range with 100 kg of
battery cells (urban cycle — 1100 kg)
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Gasoline has a chemical specific energy of 12.200 Wh/kg
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Today - on the average - every 100kg of battery cells allow 100km range
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Predicting every possible future FCA

FIAT CHRYSLER AUTOMOBILES

TRANSPORTATION STATIONARY ENERGY
ENERGY TECHNOLOGIES TECHNOLOGIES
BEEST Electrofuels BEET-IT IMPACCT GRIDS
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Technology impact on GHG

FCA

FIAT CHRYSLER AUTOMOBILES

Transport energy options assessed to consider relative impacts n

& ease of implementation. Focus on measures to grow high

impact/ confidence - R&D focus on high impact/low confidence

High

Low Confidence in Implementation

Fuel/Energy Options to Reduce Total Transport CO, Emissions:

T [ndirec!
Impacts

Impacts

Higher Blends Light Duty
Lower Ind. Impacts/50ad Venicles

cen H, Fuel Celis
& Infrastructure

Reducfion
Green Hs Fuel Cells
& Infrastructure

Green H,
Fuel Cells
Nuclear Full . R0agy— G194 GHG
Reductions
Low Impact on GHG High
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FIAT CHRYSLER AUTOMOBILES

Sustainable Propulsmn In the Mass Market FCA

%3*"

—

"'\ VEHICLES IN THE WORL P
A%

¥ & 'v‘!}a."'g \( 5 &

— “ // N
C ENERGYMATRI)(2 <. ‘
‘ ~L
( 40% OF THE GLOBAL ELECTRICITY IS PRODUCED } 4

BY COAL,ONE OF THE MOST POLLUTANT
FEEDSTOCK, WITH AN INEFFICIENT PROCESS !
I/

‘!

» /M COAL
¢ Aenm FOSSIL DRIVEN
m NUCLEAR
m RENEWABLES

o ——

IN COMING YEARS COAL WILL CONTINUE TO PLAY AKEY ROLE IN THE
ELECTRICITY GENERATION

om the “IEA STATISTICS, KEY ELECTRICITY TRENDS, EXCERPT FROM: ELECTRICITY INFORMATION zms ) OECD/IEA 2015, www.lea.org/statistics. Lic odified by FCA Italy S.p.A
EY ELECTRICITY TRENDS, EXCERPT FROM: ELECTRICITY INFORMATION 2015" developed by the International Energy Agency, © OECD/IEA 2015, but (l epared by FCA ltaly S.p.A. and does not
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Sustainable Propulsion in the Mass Market FCA

FIAT CHRYSLER AUTOMOBILES

EU ALTERNATIVE FUELS DEVELOPMENT, TURNING ITALY INTO THE BEST
COUNTRY IN ALTERNATIVE FUELS UTILIZATION

‘ @ CNG PASSENGER CARS &LCV
.. THANKS TO THE FCA CNG TECHNOLOGY, DEVELOPED BY A (OEM) COUNTRIES >1000 UNITS
SMALL TEAM OF ENGINEERS AT CRF (CENTRO RICERCHE FIAT). fas) gLTJE‘th%NG REFUELLING
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The Future

GLOBAL COMPANY & MARKET

Tactical

Business

Analvet
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